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PURPOSE OF DOCUMENT 

a. The Feasibility Study (FS) documents the process through which remedial 
alternatives were selected for IRP Sites 2&5 (AOC-T), 8 (SWMU No. 82), and 14 
(SWMU No. 197) at Holloman Air Force Base (AFB). Sites 2&5, 8, and 14 were 
recommended for inclusion in the FS on the basis of the results of a remedial 
investigation (RI). This document was prepared for, and in cooperation with, the 
Base Environmental Office: 49 CES/CEV, 550 Tabosa Avenue, Holloman AFB, 
NM, 505 I 4 79-3931. 

b. The FS was prepared to comply with Section IV, Part 0 of Holloman AFB's 
Hazardous and Solid Waste Amendments (HSWA) Permit. 

c. The FS identifies appropriate remedial alternatives to reduce the risk to human 
health and the environment at Sites 2&5, 8, and 14. On the basis of an evaluation 
of overall protection of human health and the environment, effectiveness, 
implementability, and cost, the report recommends specific remedial alternatives 
for each of the sites. 
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EXECUTIVE SUMMARY 

Purpose 

This feasibility study (FS) was prepared for three sites at Holloman Air Force 

Base (AFB), New Mexico, to comply with Section IV, Part 0 of the Base's Resource 

Conservation and Recovery Act (RCRA) Hazardous and Solid Waste Amendments 

(HSW A) Permit. This report describes the process by which remedial alternatives were 

selected for each of the three sites. 

Background 

Holloman AFB is subject to the requirements of the RCRA corrective action 

program and the Installation Restoration Program (IRP). Both the IRP and the RCRA 

corrective action program are ultimately intended to ensure remediation of contaminated 

sites that pose an actual or potential threat to human health and the environment. Both 

programs are implemented through similarly phased approaches to identify, investigate, and 

remediate these sites. To promote consistency throughout this project, the IRP format and 

terminology have been and will be used. However, all the requirements of the RCRA 

corrective action program were incorporated in each phase of the IRP. All terms in this 

report are IRP terminology. 

A remedial investigation (RI) was conducted on a total of 29 sites at Holloman 

AFB. The results of the RI are presented in the Remedial Investigation (RI) Report -

Investigation, Study and Recommendation for 29 Waste Sites (Radian, 1992), which 

recommended three sites for the FS phase. The IRP site ID and name, and RCRA solid 

waste management unit (SWMU) number are listed below for each of the three sites 

addressed in the FS: 

• Sites 2&5--POL Spill Sites No. 1 and No.2 (AOC-T); 
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• Site 8--Refuse Collection Truck Washrack (SWMU 82); and 

• Site 14--Former Entomology Shop Area (SWMU 197). 

At Sites 2&5, spills of JP-4 and Avgas occurred in the period from the early 

1960s through the late 1970s. Analyses of soil samples collected from this site indicate the 

presence of petroleum hydrocarbons. The volume of contaminated soil at the site is 

estimated to be 5150 cu yd. 

At Site 8, pesticides were routinely sprayed inside refuse collection trucks for 

fly control during the 1970s. The pesticides were washed onto the soil in the area of the 

Refuse Collection Truck Washrack. Analyses of soil samples collected from the area 

indicate the presence of several types of pesticides as well as lead, cadmium, and mercury 

at concentrations above background levels. The volume of contaminated soil at the site is 

estimated to be 1610 cu yd. 

At Site 14, pesticide spraying and washing equipment was rinsed out in the 

area from 1968 to 1977. Pesticides were also stored in this area. Analyses of soil samples 

indicate the presence of several types of pesticides. The volume of contaminated soil at the 

site is estimated to be 740 cu yd. 

The Co"ective Measures Study (CMS) Plan - Investigation, Study and 

Recommendations for 29 Waste Sites (Radian, 1992) was submitted to the New Mexico 

Environment Department (NMED) and the U.S. Environmental Protection Agency (U.S. 

EPA) Region VI in November 1992. The CMS Plan (Radian, 1992) was a requirement of 

the RCRA corrective action program and Section IV.M.2 of Holloman AFB's HSW A 

permit. The CMS plan describes the plan to be followed for this FS and is included in its 

entirety with this report. 

The objectives of the CMS Plan (Radian, 1992) were to describe the general 

approach to the investigation and potential remedies, define the overall objectives of the 
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study, specify plans for evaluating remedies to ensure compliance with remedy standards, 

provide a schedule for conducting the FS, and propose a format for the FS. The CMS Plan 

(Radian, 1992) presented the remedial action objectives (RAOs). Cleanup criteria 

presented in the RAOs provide the primary basis for evaluating alternatives developed in 

the FS and for ensuring compliance with the RAOs. For the sites that pose a threat to 

human health (Sites 8 and 14), cleanup criteria were determined on the basis of the 

proposed RCRA Corrective Action Rules ( 40 CFR Part 264 Subpart S) guidance. 

Acceptable carcinogenic risk was established at 1E-6 for individual chemicals and 1E-4 for 

cumulative risk posed by multiple contaminants, and acceptable noncarcinogenic risk was 

set at a hazard index value of 1 for cumulative risk posed by multiple chemicals. The risk 

assessments conducted for the respective sites wen 

For sites that require remediation due to petrolem 

criteria were based on standards of the NMED est~ 

for all three sites are summarized in Table ES-1. 

Description of the FS Process 

The FS consisted of the following phases: 

• Compilation of site-specific information; 

• Development of a CMS plan; 

• Identification and screening of technologies; 

• Development and screening of alternatives; 

• Detailed analysis of alternatives; and 

• Recommendation of alternatives. 

/ nup criteria. 

~5), cleanup 

The RAOs 

These phases are documented in this report and described in the paragraphs that follow. 
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Table ES-1 

Site-Specific Remedial Action Objectives 

SITES 2&5 

Soil: 

Prevent future contamination I NA 
of groundwater 

SITE 8 

Soil: 

Prevent dermal contact with 
contaminated soil 

Prevent inhalation of 
contaminated soil 

SITE 14 

Soil: 

Prevent dermal contact with 
contaminated soil 

Dermal contact with 
contaminated soil by on-site 
workers 

Inhalation of contaminated soil 
by on-site workers 

Dermal contact with 
contaminated soil by current 
on-site occupational adults 

Note: NMED = New Mexico Environment Department. 

NA = Not Applicable. 

NMED standard for 
Holloman AFB 

Acceptable health risk 

Acceptable health risk 

TPH 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Cadmium 

Chlordane 

Lead 

Mercury 

1000 mgjkg 

4000 ~g/kg 

3300 ~g/kg 

llOO ~g/kg 

0.290 mgjkg 

0.140 mgjkg 

12.000 mgjkg 

0.016 mg/kg 

Acceptable health risk 4,4'-DDD 1500 ~g/kg 
I--;,.._----+---....;.....;;;~~1 

4,4'-DDE 1000 ~g/kg 

4,4'-DDT I 1300 ~g/kg 

Aldrin I 10 ~g/kg 

Chlordane I 200 ~g/kg 

Heptachlor I 100 ~g/kg 

Gamma BHC I 700 ~g/kg 



Site-specific information that included the background, the RAOs, and the 

extent of contamination was compiled for each of the three sites. General response actions 

were identified that had the potential to meet the RAOs for each site. Potentially 

applicable technology types and technology process options were identified for each general 

response action. Technology types and process options that were not implementable were 

screened out. For each gene.ral response action, representative technology types and process 

options were selected for use in developing alternatives for each of the sites. Alternatives 

for each site were then assembled from the process options. 

The assembled alternatives were screened to eliminate those that were least 

effective. Alternatives were screened on the basis of their effectiveness, implementability, 

and cost. For Sites 2&5, two of the seven assembled alternatives (no action and soil vapor 

extraction) were recommended for detailed analysis. For Site 8, four of the six alternatives 

(no action, source containment, off-site thermal treatment, and excavation/ 

treatment/disposal) continued to the detailed analysis phase. For Site 14, four of the six 

alternatives (no action, source containment, off-site thermal treatment, and 

excavation/disposal) passed the screening. 

During the detailed analysis phase, the remaining alternatives for each site 

were evaluated on the basis of the following criteria: 

• Overall protection of human health and the environment; 

• Compliance with applicable or relevant and appropriate requirements 
(ARARs); 

• Long-term effectiveness and permanence; 

• Reduction of toxicity, mobility, or volume through treatment; 

• Short-term effectiveness; 

• Implementability; and 

• Cost. 

ES-5 December 1993 



Regulatory agency and community acceptance will be presented in decision documents once 

comments on the RI/FS reports and the proposed plan have been received. 

For each site, a comparative analysis of the alternatives was performed to 

highlight the relative advantages and disadvantages of each alternative. One alternative was 

recommended for each site on the basis of the results of the comparative analysis. A 

summary of the recommended alternatives for the three sites is shown below. 

·•· . .• ., I· 
Recollunended Alternative 

i:,, 
·.······· 

. . 

•. ,Stte, .. '•·•,•'··· ·,. 
'• 

.·. Estilnated. Cost· 

2&5 Soil Vapor Extraction/Bioventing $540,000 

8 Source Containment (Asphalt Capping) $360,000 

14 Source Containment (Asphalt Capping) $230,000 
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1.0 INTRODUCTION 

As shown in Figure 1-1, Holloman Air Force Base (AFB) is situated in south­

central New Mexico, approximately 75 miles northeast of El Paso, Texas, and about 7 miles 

west of Alamogordo, New Mexico. A remedial investigation (RI) was conducted at 29 sites 

at Holloman AFB. The results of this investigation are presented in the Remedial 

Investigation (RI) Report - Investigation, Study and Recommendation for 29 Waste Sites 

(Radian, 1992). Data collected in the RI were also evaluated to determine site-specific risk 

to human health and the environment. The findings of the risk assessment are found in the 

Risk Assessment Report for the Remedial Investigation Report - Investigation, Study and 

Recommendation for 29 Waste Sites (Radian, 1992) and were used to determine which sites 

require remedial action. At a meeting in Dallas, Texas, on 9 December 1991, the U.S. 

Environmental Protection Agency (U.S. EPA), Region VI and New Mexico Environment 

Department (NMED) agreed that the risk assessment could be used to determine which 

sites require remedial action and which sites require no action. 

The RI report recommended that three sites be included in the feasibility study 

(FS). The Installation Restoration Program (IRP) numbers for these sites are 2&5, 8, and 

14. The IRP names and numbers and corresponding Resource Conservation and Recovery 

Act (RCRA) solid waste management unit (SWMU) names and numbers of the three sites 

are listed in Table 1-1. 

A predesign investigation (PDI) was conducted in May 1993 at Sites 2&5 and 

8 to provide more complete information regarding the nature and extent of the con­

tamination at those sites. The results of the PDI are combined with the results of the RI 

in Section 2.0. 
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Table 1-1 

Cross Reference of IRP Sites and RCRA SWMU s 

14 Former Entomology Shop Area 1971 Former Entomology Shop 

1The Former Entomology Shop, was originally identified in the RCRA Facility Assess­
ment (RFA) Report (A.T. Kearney, Inc., 1988) as SWMU 197. However, the permit 
issued in August 1991 identified the Former Entomology Shop as SWMU 229. Hol­
loman AFB submitted a Class 1 permit modification to correct the permit reference from 
SWMU 229 to SWMU 197 in July 1993. 
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1.1 Objectives 

The objectives of the RI/FS, as defined in the project scope of work, were "to 

investigate multiple contaminated sites at Holloman AFB, New Mexico, and to make 

recommendations regarding site remediation where contaminants exceed the accepted safe 

level for humans and/or the environment" [U.S, Army Corps of Engineers (USACE) Scope 

of Services, December 1990]. The FS focuses on the recommendations for site remediation. 

The primary purpose of the FS is to provide relevant information that decision makers may 

use to select a remedial action. 

1.2 Backuound 

The remedial investigation and feasibility study (RI/FS) process was developed 

in response to the Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization 

Act of 1986 (SARA). Guidance for performing a CERCLA RI/FS is given in Guidance for 

Conducting Remedial Investigations and Feasibility Studies Under CERCLA (U.S. EPA, 1988). 

The fundamental purpose of an RI/FS is to characterize the nature and extent of con­

tamination, determine potential risks posed by an uncontrolled hazardous waste site, and 

evaluate potential remedial options. The first part of the RI/FS for the 29 sites at 

Holloman AFB is documented in the following reports: 

• Remedial Investigation (Rl) Report- Investigation, Study and Recommen­
dation for 29 Waste Sites (Radian, 1992); 

• Risk Assessment Report for the Remedial Investigation - Investigation, 
Study and Recommendation for 29 Waste Sites (Radian, 1992); and 

• Co"ective Measures Study (CMS) Plan - Investigation, Study and 
Recommendation for 29 Waste Sites (Radian, 1992). 
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1.3 Reeulatory Backagound 

Holloman AFB applied for a RCRA hazardous waste management permit to 

authorize the operation of an on-site storage facility for currently generated hazardous 

wastes. As a result, the Base is subject to the requirements of the RCRA corrective action 

program. The Base's Hazardous and Solid Waste Amendments (HSWA) permit, 

administered by U.S. EPA, Region VI, requires Holloman AFB to conduct a RCRA 

facilities investigation (RFI) at SWMUs listed in the permit. 

In addition, Holloman AFB is subject to the requirements of the U.S. Air 

Force's IRP. The IRP essentially follows the CERCLA remedial action program. A 

comparison of the phases of the IRP (CERCLA) and RCRA corrective action program is 

presented in Figure 1-2. 

As part of the IRP, Holloman AFB performed an RI at 27 sites (two 

additional sites were addressed in a CERCLA preliminary assessment). Many of the sites 

included in the RI are also SWMUs listed in Table 1 of Holloman AFB's HSWA permit. 

Therefore, the investigation of the 27 sites was structured to meet all of the permit 

requirements for an RFI and the CERCLA requirements of an RI. To avoid confusion and 

promote consistency throughout the project, the reports associated with the investigation of 

the 27 sites were presented in CERCLA RI format and terminology, and the IRP site names 

and numbers were used. 

Similar to the RI, the FS phase of the IRP is structured to meet all the 

requirements of a RCRA corrective action program corrective measures study (CMS). 

1.4 Integration of IRP (CERCLA) and RCRA Program 

Both the IRP and RCRA corrective action programs are ultimately intended 

to ensure the remediation of contaminated sites that pose an actual or potential threat to 
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Figure 1-2. Comparison of RCRA Corrective Action and IRP (CERCLA) Phases 
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public health, welfare, or the environment. Both programs are implemented through phased 

approaches to identify, investigate, and remediate these sites. A detailed comparison of the 

two programs was presented in the RI Report (Radian, 1992). 

The purpose of an FS and a CMS is essentially the same: to identify and 

develop alternatives for remedial action/ corrective measures, to evaluate the alternatives, 

and to justify and recommend specific alternatives based on accepted criteria. FS 

requirements are based on the Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA (Interim Final), EPA/540/G-89/004 (U.S. EPA, 1988); 

CMS requirements are based on the RCRA Corrective Action Plan (Interim Final), EP A/530-

SW-88-028 (U.S. EPA, 1988) and Holloman AFB's HSWA permit requirements for a CMS. 

The U.S. EPA has also published proposed corrective action rules (40 CFR Subpart S), 

which are considered in this report. 

1.4.1 CMS Plan 

The CMS Plan (Radian, 1992) was submitted to NMED and U.S. EPA, Region 

VI in November 1992, and was a requirement of the RCRA corrective action program and 

Section IV.M.2 of Holloman AFB's HSWA permit. The CMS Plan was reviewed and 

approved by NMED. To date, no comments have been provided by U.S. EPA, Region VI. 

The CMS Plan discussed the RI and risk assessment results for each site in 

detail. The remedial action objectives (RAOs) were developed for each site and specific 

cleanup criteria were presented. The FS briefly summarizes the information in the CMS 

Plan, which is included in its entirety with the FS for reference. 
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1.4.2 Incorporation of CMS Requirements in FS 

Similar to the RI report, the format of this document is consistent with the 

CERCLA FS program. Table 1-2 provides a cross-reference for applicable RCRA 

corrective action CMS requirements from Holloman AFB's HSWA permit and references 

where these requirements can be found in this FS report. 

In addition, the RCRA corrective action requirements are discussed in each 

section of the report to provide a clearer understanding of how the requirements are 

satisfied in this report. In general, the RCRA corrective action discussion reflects the 

requirements established in Holloman AFB's HSWA permit. Requirements from the 

proposed corrective action rules (SubpartS) are viewed as to-be-considered (TBC) material, 

and are discussed accordingly. 

1.5 Organization of Report 

Section 2.0 provides site-specific information for the sites that are included in 

the FS, including investigation results, remedial action objectives (RAOs ), and a description 

of the extent of contamination. Section 3.0 presents the identification and screening of 

technologies. Section 4.0 presents the development of screening of alternatives for each site. 

Section 5.0 provides a detailed analysis of alternatives. Section 6.0 presents a discussion of 

the recommended alternative for each site. 
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Table 1-2 

Directory of Responses to HSWA Permit Requirements for a CMS 

TASK VI: IDENTIFICATION AND DEVELOPMENT OF THE CORRECTIVE ACTION 

A. Description of Current Conditions 

B. Establishment of Corrective Action 
Objectives 

C. Laboratory- and Bench-Scale Study 

D. Screening of Corrective Measure 
Technologies 

I. Site Characteristics 

2. Waste Characteristics 

3. Technology Limitations 

Describe the current situation at the facility and the known nature 
and extent of the contamination. Update previous response activities 
and any interim measures that have been or are being implemented 
at the facility. Provide a facility-specific statement of the purpose for 
the response, on the basis of the RFI results. Identify the actual or 
potential exposure pathways that should be addressed by corrective 
measures. 

Establish site-specific objectives for the corrective action. 

Conduct laboratory- and/or bench-scale studies to determine the 
applicability of a corrective measure technology or technologies to 
the facility conditions. Analyze the technologies, based on literature 
review, vendor contacts, and past experience to determine the testing 
requirements. 

Develop a testing plan identifying the type(s) and goal(s) of the 
study(ies), the level of effort needed, and the procedures to be used 
for data management and interpretation .. 

Evaluate the testing results to assess the technology or technologies 
with respect to the site-specific questions identified in the test plan. 

Prepare a report summarizing the testing program and its results, 
both positive and negative. 

Review site data to identify conditions that may limit or promote the 
use of certain technologies. 

Identify waste characteristics that limit the effectiveness or feasibility 
of technologies 

Identify the level of technology development; performance record; 
and inherent construction, operation, and maintenance problems for 
each technology considered. 

Sections 2.2 through 2.4--Site Background 

Sections 2.2 through 2.4--Remedial Action Objectives 

NA 

Section 3.3 

Section 3.3 

Section 3.3, Table 3-3 
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A. Technical/Environmental/Human 
Health/Institutional 

I. Technical 

l.a 

l.a(i) 

l.a(ii) 

l.b 

l.b(i) 

'--

Table 1-2 

(Continued) 

Provide a description of each corrective measure alternative that 
includes, but is not limited to, the following: preliminary process flow 
sheets; preliminary sizing and type of construction for buildings and 
structures; and rough quantities of utilities required. Evaluate each 
alternative in the four following areas: 

Evaluate each corrective measure alternative based on performance, 
and 

Evaluate performance based on the effectiveness and useful life of 
the corrective measure. 

Evaluate effectiveness in terms of the ability to perform intended 
functions such as containment, diversion, removal, destruction, or 
treatment. Determine the effectiveness of each corrective measure 
either through design specifications or by performance evaluation. 
Consider any specific waste or site characteristics that could poten­
tially impede effectiveness. The evaluation should also consider the 
effectiveness of combinations of technologies. 

Evaluate each corrective measure in terms of the projected service 
lives of its component technologies. Consider resource availability in 
the future life of the technology, as well as appropriateness of the 
technologies, in estimating the useful life of the project. 

Provide information on the reliability of each corrective measure, 
including its operstion and maintenance requirements and its demon­
strsted reliability. 

Consider operstion and maintenance requirements. Consider the 
availability of labor and materials to meet these requirements. 

Sections 4.2,5.2,5.3,and 5.4 

(Evaluation) Sections 4.2,5.2,5.3,and 5.4 

(Evaluation) Sections 5 .2, 5.3, and 5.4 

(Reduction of Toxicity, Mobility, and Volume through 
Treatment) Sections 5.2,5.3,and 5.4 

(Long-Term Effectiveness and Permanence and Short-Term 
Effectiveness) Sections 5.2, 5.3, and 5.4 

(Long-Term Effectiveness and Permanence) Sections 5.2, 5.3, 
and 5.4 

(Implementability) Sections 4.2, 5.2, 5.3, and 5.4 
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l.b(ii) 

I.e 

l.c(i) 

l.c(ii) 

2. Environmental 

3. Human Health 

B. Cost Estimate 

Table 1-2 

(Continued) 

Evaluate whether the technologies have been used effectively under 
analogous conditions; whether the combination of technologies has 
been used together effectively; whether failure of any one technology 
has an immediate impact on receptors; and whether the corrective 
measure has the flexibility to deal with uncontrollable changes at the 
site. 

Describe the implementability of each corrective measure including 
the relative ease of installation (constructibility) and the total time 
required to achieve a given level of response. 

Evaluate measures that can be taken to facilitate construction under 
certain conditions, including the need for special permits or agree­
ments, equipment availability, and the location of suitable off-site 
treatment or disposal facilities. 

Evaluate the time it takes to implement a corrective measure and the 
time it takes to actually see beneficial results. 

each corrective 

Include, at a minimum, an evaluation of the short- and long-term 
beneficial and adverse effects of the response alternative; any adverse 
effects on environmentally sensitive areas; and an analysis of mea­
sures to mitigate adverse impacts. Perform an environmental as­
sessment for each alternative. 

Assess each alternative in terms of the extent that it mitigates short­
and long-term potential exposure to any residual contamination and 
protects human health both during and after implementation of the 
corrective measure. 

Develop an estimate of the cost of each corrective measure alter­
native (and for each phase or segment of the alternative). 

(lmplementability) Sections 5.2, 5.3, and 5.4 

(lmplementability and Short-Term Effectiveness) Section 5.2, 
5.3,and 5.4 

(lmplementability and Compliance with ARARs) Sections 
5.2, 5.3, and 5.4 

(Long-Term Effectiveness and Permanence) Sections 5.2, 5.3, 
and 5.4 

(Long-Term Effectiveness and Permanence 
Overall Protection of Human Health and the Environment 
Short-Term Effectiveness) Sections 5.2,5.3,and 5.4 

(Long-Term Effectiveness and Permanence 
Overall Protection of Human Health and the Environment 
Short-Term Effectiveness) Sections 5.2, 5.3, and 5.4 

(Evaluation) Section 4.2 and (Cost) Sections 5.2, 5.3, and 5.4 
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A. Technical 

1. Performance 

2. Reliability 

II 3. Implementability 

I 
4. Safety 

B. Human Heslth 

c. Environmental 

Table 1-2 

(Continued) 

Justify and recommend a corrective measure alternative using tech­
nical, human health, and environmental criteria. Include summary 
tables that allow the alternative or alternatives to be understood 
easily. Highlight tradeoffs among health risks, environmental effects, 
and other pertinent factors. 

Corrective measure or measures that are most effective at perfor­
ming their intended functions and maintaining the performance over 
extended periods of time will be preferred. 

Corrective measure or measures that do not require frequent or 
complex operation and maintenance activities and have proved 
effective under waste and facility conditions similar to those an­

will be preferred. 

Corrective measure or measures that can be constructed and oper­
ated to reduce levels of contamination to attain or exceed applicable 
standards in the shortest period of time will be preferred. 

Corrective measure or measures that pose the least threat to the 
safety of nearby residents and environments as well as workers 
during implementation will be preferred. 

Comply with existing U.S. EPA criteria, standards, or regulations for 
the protection of human health. 

The corrective measure or measures posing the least adverse impact 
(or greatest improvement) on the environment over the shortest 
period of time will be favored. 

Section 5.5 and Tables 5-10, 5-11, and 5-12 
Sections 6.1,6.2,and 6.3 

Section 5.5 
Sections 6.1,6.2,and 6.3 

Section 5.5 
Sections 6.1,6.2,and 6.3 

Section 5.5 
Sections 6.1, 6.2, and 6.3 

Section 5.5 
Sections 6.1, 6.2, and 6.3 

Section 5.5 
Sections 6.1,6.2,and 6.3 

Section 5.5 
Sections 6.1, 6.2, and 6.3 



2.0 SITE-SPECIFIC INFORMATION 

This section provides a summary of the background information from the RI 

and the risk assessment for each site. This information was used to establish RAOs that 

were in turn used to determine the area of contamination to be addressed at each site for 

remedial purposes. 

2.1 Establishing Remedial Action Objectives 

RAOs specify the contaminants and media of interest, exposure pathways, and 

preliminary remediation goals that will permit a range of treatment and containment 

alternatives to be developed for each site. The basis for determining cleanup criteria for 

Holloman AFB was discussed during a meeting between U.S. EPA, Region VI, NMED, 

Holloman AFB, USACE, and Radian in Santa Fe, New Mexico, on 28 July 1992. For sites 

that are contaminated from releases of petroleum spills (Sites 2&5), cleanup criteria 

established and agreed on by both Holloman AFB and NMED were selected. For the other 

sites (Sites 8 and 14), which are related to other types of contamination (pesticides and 

metals), cleanup criteria were based on acceptable risk to human health. A more detailed 

discussion of the selection of cleanup criteria and development of RAOs is presented in 

Section 3.0 of the CMS Plan (Radian, 1992). 

2.1.1 Overall Remedial Action Objectives 

The overall RAOs for Holloman AFB are presented in Table 2-1. These 

objectives were discussed at the July 1992 meeting in Santa Fe and fundamentally agreed 

on by U.S. EPA, Region VI, NMED, and Holloman AFB. As discussed in the Risk 

Assessment Report for the Remedial Investigation -Investigation, Study and Recommendation 

for 29 Waste Sites (Radian, 1992), the groundwater at Holloman AFB is designated as unfit 

for human consumption based on the New Mexico Water Quality Control Commission 

regulations, because it exceeds New Mexico Human Health Standards for total dissolved 
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Table 2-1 

Remedial Action Objectives 

Prevent Contact with Contaminated Soil Acceptable Health or Environmental 
Risk 

Prevent Inhalation of Contaminated Soil Acceptable Health or Environmental 
Risk 

Prevent Future Contamination of NMED Standards 
Groundwater 
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solids and sulfate. For this reason, restoration of groundwater was not considered as an 

RAO. At this point, there are no data suggesting that groundwater releases to surface water 

through seeps and springs. Therefore, exposure to contaminated groundwater is not 

anticipated and was not evaluated in a risk assessment. Further discussion of groundwater 

releases is provided on a site-specific basis. 

2.1.2 NMED Standards 

Standards were established for Holloman AFB for the remediation of sites 

contaminated with petroleum products and were agreed on by both Holloman AFB and 

NMED. These standards were used at IRP Sites 2&5, POL (petroleum, oil, and lubricants) 

Spill Sites No. 1 and No.2. In a letter from Steven J. Cary to Howard E. Moffit dated 22 

July 1992 (Appendix A), NMED recommended that soil exceeding concentrations of 1000 

mg/kg total petroleum hydrocarbons (TPH) be remediated to that level. In a letter from 

James B. Bearzi to Howard E. Moffitt dated 2 November 1992 (Appendix A), NMED 

approved the 1000-mg/kg TPH cleanup standard requested by Holloman AFB. Ground­

water remediation, beyond removal of any floating hydrocarbon, is not required for sites 

contaminated with petroleum product (letter from Steven J. Cary to Howard E. Moffit). 

2.2 Sites 2&5--POL Spill Sites No. 1 and No.2 

2.2.1 Site Background 

POL Spill Sites No. 1 and No.2 are located in the vicinity of 14 former 25,000-

gal. aboveground storage tanks in a former bermed area. Because of the proximity of these 

spill sites to each other, the investigations for IRP Site 2 and IRP Site 5 were combined; the 

sites will be referred to as Sites 2&5. IRP Sites 2&5 are also an Area of Concern (AOC) 

listed on Table 1 of Holloman's HSWA Permit. The corresponding RCRA name and 

reference are POL Storage Tank Leaks, AOC-T (both IRP sites are considered one AOC). 

Figure 2-1 illustrates the site layout and features. Figure 2-2 shows a geologic cross section 

of the site. 
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At Site 2, the former 25,000-gal. fuel tanks were periodically overtopped 

between the early 1960s and the late 1970s. Spills of JP-4 and Avgas occurred throughout 

· the unlined bermed area; however, the amount of fuel spilled is not known. The tanks were 

removed in 1987, but the tank saddles were left in place and covered with a 4-ft-high soil 

mound, which included the soil that had been previously used for the berm. 

At Site 5, approximately 30,000 gal. of JP-4 fuel were spilled in 1978, when a 

drain valve for the 4-in. fuel line was accidentally left open. The fuel line was used for 

filling the former 25,000-gal. tanks with JP-4 from Tank 15. Interviews with POL personnel 

indicated that the 30,000-gal. spill accumulated primarily in the southeast corner of the 

former unlined bermed area, with fuel draining to a low point southeast of the berm through 

the berm drain valve. The personnel also indicated that approximately 95% of the fuel was 

recovered, with the remainder of the fuel seeping into the gravel base of the POL storage 

area. An estimated 1500 gal. were not recovered and no remedial activity has been 

performed. 

During the RI, five monitor wells were installed at Sites 2&5, and one monitor 

well was installed nearby at Site 3. Benzene was detected at concentrations greater than 

2 mg/L in monitor wells downgradient of the suspected source. 

2.2.2 Remedial Action Objective, Sites 2&5 

On the basis of the site description and the NMED recommendations for 

remediation of sites contaminated with petroleum hydrocarbons (Section 2.1.2), an RAO was 

established for Sites 2&5 and is presented in Table 2-2. The cleanup criterion for the soil 

is 1000 mg/kg for TPH. In the CMS Plan, a cleanup criterion of 25 mg/kg for benzene was 

proposed for Sites 2&5, based on a 28 July 1992 discussion of cleanup standards between 

EPA Region VI, NMED, and Holloman AFB. Subsequently, NMED approved the cleanup 

standard for petroleum product-contaminated sites at Holloman AFB as 1000 mg/kg TPH 

(letter from James B. Bearzi to Howard E. Moffitt, 2 November 1992). 
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Table 2-2 

Remedial Action Objective, Sites 2&5 

Prevent future contamination 
of 

Note-TPH by EPA Method 418.1 

NMED standard for 
Holloman AFB 

2-7 

TPH 1000 mg/kg 

December 1993 



2.2.3 Extent of Contamination 

As part of the RI, soil samples were collected from 16 soil borings 

(SB-02&5-01 through SB-02&5-16) at Sites 2&5. During the PDI, soil samples were 

collected from nine additional soil borings (SB-02&5-17 through SB-02&5-25). Table 2-3 

shows the concentrations of TPH above the cleanup criterion in the soil samples. 

For samples collected during the RI, TPH levels above the cleanup criterion 

were detected only in samples from SB-02&5-09 and SB-02&5-12 at depths of 15 to 17 ft 

below ground level (bgl). The groundwater level at the site ranges from 11 to 15ft bgl (15 

to 19ft below the mound surface. For samples collected during the RI, TPH levels exceed 

the cleanup criterion only in samples collected from below the water table. All RI samples 

were collected from the area surrounding the soil mound, as shown in Figure 2-1. Table 2-4 

lists the TPH concentrations for all samples collected during the RI and the PDI. 

During the PDI, samples were collected from the soil beneath the mounded 

area. Sample locations were determined on the basis of a soil gas survey conducted at the 

site. The results of the soil gas survey are included in Appendix F. TPH levels above the 

cleanup criterion were detected in samples from beneath the mounded area (borings SB-

02&5-17 through SB-02&5-21) at depths from 4 to 18ft below the mound surface, which is 

equivalent to 0 to 14ft bgl. It is believed that TPH concentrations in the lower 2ft of the 

4-ft-high soil mound may also exceed the cleanup criterion. The soil mound is approximate­

ly 250 ft long and 50 ft wide. 

The zone of concentrations greater than 1000 mg/kg is estimated to be 15ft 

thick (-2 to 13 ft bgl). No TPH concentrations above the cleanup criterion were detected 

for soil samples collected above the water level at the north and sound ends of the mounded 

area (SB-02&5-23 and SB-02&5-22, respectively). 
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Table 2-3 

Concentrations of TPH Above Cleanup Criterion, Sites 2&5 

15- 17 5220 

SB-02&5-17 14- 16 1140 

SB-02&5-18 10- 12 2020 

16- 18 5050 

SB-02&5-19 4-6 5810 

8- 10 5600 

12- 14 3300 

16- 18 3790 

SB-02&5-20 8- 10 2590 

12- 14 2420 

18- 20 1720 

SB-02&5-21 6- 8 9930 

10- 12 5160 

14- 16 1520 

16- 18 8550 

SB-02&5-22 14- 16 2340 

SB-02&5-24 0-2 1440 

a Depths for SB-02&5-17 through SB-02&5-21 are measured from the top of the mounded 
area, which is 4 ft above adjacent ground level. 

b TPH analysis by EPA Method 418.1 

RI - Sample collected during RI 
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Table 2-4 

Concentrations of TPH, Sites 2&5 

-SB-02&5-01 5-7 ND SB-02&5-15 5-7 42 

10- 12 ND SB-02&5-16 2.5 - 4.5 ND 

SB-02&5-02 0-2 59 7.5- 9.5 ND 

2.5 - 4.5 138 SB-02&5-17 8- 10 198 

SB-02&5-03 0-2 ND 14- 16 1140 

10- 12 ND SB-02&5-18 8- 10 491 

SB-02&5-04 0-2 766 10- 12 2020 

2.5- 4.5 488 16- 18 5050 

SB-02&5-05 2-4 ND SB-02&5-19 4-6 5810 

8- 10 ND 8- 10 5600 

SB-02&5-06 10- 12 ND 12- 14 3300 

15- 17 517 16- 18 3790 

SB-02&5-07 2.5- 4.5 ND SB-02&5-20 8- 10 2590 

7.5 - 9.5 50 12- 14 2420 

SB-02&5-08 10- 12 ND 18- 20 1720 

15- 17 ND SB-02&5-21 6-8 9930 

SB-02&5-09 5-7 378 10- 12 5160 

15- 17 17500 14- 16 1520 

SB-02&5-10 5-7 ND 16- 18 8550 

15- 17 546 SB-02&5-22 8- 10 ND 

SB-02&5-11 2.5 - 4.5 ND 14- 16 2340 

10- 12 ND SB-02&5-23 6-8 ND 

SB-02&5-12 10- 12 ND 14- 16 55 

15- 17 5220 SB-02&5-24 0-2 1440 

SB-02&5-13 0-2 16 6-8 ND 

10- 12 40 10- 12 305 

SB-02&5-14 5-7 ND SB-02&5-25 4-6 ND 

10- 12 ND 14- 16 ND 

SB-02&5-15 0-2 14 

Note-Samples from SB-02&5-01 through SB-02&5-16 were collected during the Rl. Samples from SB-02&5-17 through SB-02&5-25 were 
collected during the PDI. 

a Depths for SB-02&5-17 through SB-02&5-21 are measured from the top of the mounded area, which is 4ft above adjacent ground level. 

b TPH analysis by EPA Method 418.1. 

ND - Not detected or below method detection limit. 
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Toxicity Characteristic Leaching Procedure (TCLP) analyses for volatile 

organic compounds (VOCs) were performed on samples collected during the PDI from 

SB-02&5-20 and SB-02&5-21 at depths of 12 to 14 ft and 10 to 12ft below the mound 

surface (8 to 10ft and 6 to 8ft bgl), respectively. Benzene was not detected in the TCLP 

analysis for the sample from SB-02&5-20. The TCLP benzene concentration was 16.2 pg/L 

for the sample from SB-02&5-21. These results indicate that the soil at Sites 2&5 is not 

likely to be hazardous, since the regulatory level for benzene is 500 f.ig/L. 

The area with TPH concentrations above the cleanup criterion is located 

beneath the mounded area covering the former tank saddles, as shown in Figures 2-3 and 

2-4. The area is estimated to cover 9200 sq ft. As required by the RAO, the soil above the 

water table is addressed to prevent future contamination of the groundwater. The volume 

of soil with TPH concentrations above the cleanup criterion is estimated to be 5100 cu yd. 

TPH levels above the cleanup criterion were also detected in surface (0 to 2 

ft bgl) samples collected from SB-02&5-24. The soil with TPH levels greater than 1000 

mgjkg is believed to be limited to a depth of 4 ft bgl and to an area of approximately 325 

sq ft, as shown in Figure 2-3. The volume of soil with TPH concentrations above the 

cleanup criterion is estimated to be 50 cu yd, yielding a total volume of 5150 cu yd for Sites 

2&5. 

2.3 Site 8--Refuse Collection Truck Washrack 

2.3.1 Site Background 

The Refuse Collection Truck Washrack is located southwest of the POL 

Storage Area and east of the Main Base Area. IRP Site 8 contains two SWMUs listed on 

Table 1 of Holloman AFB's HSWA Permit. The corresponding RCRA name and reference 

are Building 131 Washrack, SWMU No. 82. The washrack has been located in the same 

place since the beginning of Base operations. Figure 2-5 illustrates the features of the site. 
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At the washrack, refuse collection trucks and equipment are washed with soap 

and water, and the rinse water is discharged to the Base sewer system. Records indicate 

that pesticides were routinely sprayed inside the trucks during the 1970s for fly control. 

However, this is not a current practice, nor has it been since 1981. The current refuse 

collection foreman indicated that it was common for the sewer line from the washrack to 

clog, causing the sump and oil/water separator to overflow at the northwest end of the 

washrack. Other areas of concern include an engine oil drum storage basin, cracks in the 

concrete of the washrack, and general stains in the soil throughout the yard. The yard area 

was also used to wash trucks and should be considered a potential source of contamination. 

Subsequent to the field investigation in July 1991, the cracked washrack was replaced with 

a new washrack in the same location. 

The results of the RI indicated that metals (above background concentrations) 

and organochlorine pesticides are present in the surface soil at this site. Organochlorine 

pesticides and VOCs were detected in the groundwater at the site. The highest concen­

trations detected were VOCs; however, they were detected in the monitor well upgradient 

of the site. The VOCs in the groundwater are considered to be the result of another source 

of contamination. This other source will be investigated under a separate investigation, as 

recommended in the final RI Report (Radian, 1992). 

2.3.2 Remedial Action Objectives, Site 8 

On the basis of the site description and the results of the risk assessment as 

presented in the CMS Plan, RAOs were established for Site 8 and are presented in 

Table 2-5. Cleanup criteria were determined for surface soils using methods discussed in 

Section 2.1. 
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Table 2-5 

Remedial Action Objectives, Site 8 

Prevent ... "d ....... ., .... Dermal contact with con­
contact with taminated soil by on-Base 
contaminated workers 
soil 

Prevent 
inhalation of 
contaminated 
soil 

Inhalation of contaminated 
soil by on-Base workers 

2-16 

4,4'-DDE 3300 jlgjkg 

Cadmium 

Lead 12.000 

0.016 

December 1993 



I' 2.3.3 Extent of Contamination 

During the RI, six soil borings (SB-08-01 through SB-08-06) were drilled to 

groundwater in areas of suspected contamination. During the PDI, an additional 14 soil 

borings (SB-08-07 through SB-08-20) were drilled at Site 8 to better define the area of 

contamination. Table 2-6 lists the locations and concentrations of metals and pesticides 

above the cleanup criteria. Table 2-7 lists the concentrations of cadmium, lead, and 

mercury; Table 2-8 lists the concentrations of pesticides of concern in soil samples from 

Site 8. 

TCLP pesticides and metals analyses were performed on samples from SB-08-

10, SB-08-13, and SB-08-17. Analytical results (included in Appendix F) indicate that the 

constituent concentrations in these samples did not exceed the regulatory levels for the 

toxicity characteristic. No levels of lead, mercury, or chlordane were detected in the TCLP 

analyses. Cadmium was detected at a concentration of 0.0182 mg/L (the regulatory level 

is 1.0 mg/L ). The maximum detected concentration of heptachlor (or its epoxide) was 0.106 

Jlg/L (the regulatory level is 8 Jlg/L). 

Although the TCLP analytical results do not indicate the soil at Site 8 is 

hazardous, the concentrations of contaminants detected in total organochlorine pesticides 

and metals analyses indicate that some of the soil at Site 8 may be considered a hazardous 

waste for disposal purposes. On the basis of a conservative estimate that the maximum 

TCLP concentration of a compound may be 20 times lower than the total soil concentration 

of the compound, the TCLP concentrations of lead and chlordane for soil from some areas 

at Site 8 may exceed the regulatory levels. Since the maximum detected lead concentration 

was 370 mg/kg, the TCLP lead level for some soil may be as high as 18.5 mg/L, which 

exceeds the regulatory level of 5 mg/L. Since the maximum detected chlordane 

concentration was 4000 ,ugjkg, the TCLP chlordane level for some soil may be as high as 

200 ,ug/L, which exceeds the regulatory level of 30 Jlg/L. 
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Table 2-6 

Concentrations of Contaminants Above Cleanup Criteria, Site 8 

SB-08-01 0-2 0.920 50.000 0.490 950 

SB-08-02 0-2 1.800 370.000 2.200 4000 5600 9300 4000 

SB-08-03 0-2 19.000 0.110 230 

SB-08-04 0-2 0.800 730 

2-4 18.000 

SB-08-06 2.5- 4.5 0.920 69.900 

SB-08-10 0-2 3.710 50.600 0.297 263 

SB-08-11 0-2 0.068 

2-4 NA NA NA 238 

SB-08-12 0-2 NA NA NA 2740 

SB-08-13 0-2 NA NA NA 4210 386 

')(.(. tic> NA. 2.0 '3ooo zooo 2<>oo 5<:><!>. 

Note-Samples from SB-08-01 through SB-08-06 were collected during the Rl. Samples from SB-08-07 through SB-08-20 were collected 
during the POI. 

NA-Not analyzed. 
B-Analyte detected in method blank. 

'f..'f. .c;ol?>P~ S 1\C...T!->0 U2L~U..S 
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Table 2-7 

Concentrations of Metals Analytes, Site 8 

SB-08-01 0-2 0.920 50.000 0.490 

6- 8 ND 1.100 ND 

SB-08-02 0-2 1.800 370.000 2.200 

5-7 ND 2.300 ND 

SB-08-03 0-2 ND 19.000 0.110 

10- 12 ND 0.300 ND 

SB-08-04 0-2 ND 8.100 0.800 

2-4 ND 18.000 ND 

SB-08-05 2-4 ND 2.000 ND 

6- 8 ND 0.750 ND 

SB-08-06 2.5- 4.5 0.920 1.000 ND 

7.5 - 9.5 ND 1.300 ND 

SB-08-07 0-2 ND 9.220 ND 

SB-08-10 0 -·2 3.710 69.900 0.297 

SB-08-11 0-2 ND 10.600 0.068 

SB-08-12 2-4 ND 2.800 ND 

SB-08-13 2-4 ND 9.110 ND 

SB-08-14 2-4 ND 7.250 ND 

SB-08-17 0-2 ND 7.440 ND 

SB-08-19 0-2 ND 0.726 ND 

Note-Samples from SB-08-01 through SB-08-06 were collected during the Rl. Samples from SB-08-07 through SB-08-20 were collected 
during the PDI. Only those analytes included in the RAOs are listed. 

ND-Not detected or detected below method detection limit. 
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Table 2-8 

Concentrations of Pesticides Analytes, Site 8 

SB-08-05 

SB-08-06 

Note-Samples from SB-08-01 through SB-08-06 were collected during the RJ. Samples from SB-08-07 through SB-08-20 were collected 
during the PDI. Only those analytes included in the RAOs are listed. 

ND-Not detected, detected below method detection limit, or detected below reporting limit. 
B-Analyte detected in method blank. 
P-Analyte not confirmed. 
X-Presence of analyte confirmed by 2nd column analysis, but quantitation not confirmed. 
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Although no cleanup level is specified for heptachlor in the RAOs, elevated 

levels (up to 493 Jlg/kg) of the compound were detected in samples from SB-08-11. On the 

basis of a conservative estimate, the TCLP concentration of heptachlor may be as high as 

25 Jlg/L. Since the regulatory level for heptachlor is 8 Jlg/L, some of the soil at Site 8 could 

potentially be considered characteristically hazardous for heptachlor. Because the total 

concentrations of contaminants vary significantly in samples from different areas of the site, 

the soil in some areas is considered to be potentially hazardous, although TCLP results did 

not indicate that regulatory levels were exceeded. 

On the basis of the analytical results, the area to be addressed for Site 8 is 

estimated to be 20,800 sq ft as shown in Figure 2-6. The area includes the truck washrack, 

the drum storage area, the area surrounding the former steam cleaner location, the old 

drainage pits, the new oil-water separator, and uninvestigated sections of the yard 

surrounding the office. On the basis of data presented in Tables 2-6 through 2-8, 

contamination is inferred to extend only 2 ft bgl except in the immediate vicinity (10-ft 

radius) of SB-08-04, SB-08-06, and SB-08-11, where contamination is inferred to extend to 

a depth of 4 ft bgl. The volume of contaminated soil is estimated to be 1540 cu yd for the 

surface. soil (0 to 2 ft bgl) plus 70 cu yd for the soil contaminated in the 2- to 4-ft bgl 

interval, yielding a total volume of 1610 cu yd for this site. 

2.4 Site 14--Former Entomolo~ Shop Area 

2.4.1 Site Background 

Site 14, the Former Entomology Shop Area, is located inside the civil 

engineering yard and adjacent to existing Building 66. The corresponding RCRA name and 

reference are Former Entomology Shop, SWMU No. 197. Figure 2-7 provides an 

illustration of the area. It is bounded on the northwest by the civil engineering yard 
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fence and on the southeast by Building 66. The approximate location was determined in 

the field with the use of historical photos. Although the Former Entomology Office was 

located in Building 67, mixing and drum storage were conducted at the area located 

adjacent to Building 66. Pesticides commonly used at this site included DDT and chlordane. 

Diesel fuel was routinely used to solubilize the pesticides. 

The RI revealed that the predominant constituents in the soils at Site 14 were 

4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, and chlordane. Because the area was used for 

storage, it is possible that the contamination is not homogeneous, and "hot spots" of 

contamination of certain chemicals may exist. Groundwater analytical results confirm that 

the pesticides have not migrated downward, because no organochlorine or organa­

phosphorous pesticides were detected. 

2.4.2 Remedial Action Objective, Site 14 

On the basis of the site description and the risk assessment, an RAO was 

established for Site 14 and is presented in Table 2-9. 

2.4.3 Extent of Contamination 

During the RI, five soil borings were drilled to groundwater at the Former 

Entomology Shop. Two samples were collected from each of the borings: one from 0 to 

2 ft bgl, the other from 2 to 4 ft bgl. Table 2-10 lists the contaminants detected at levels 

above the cleanup criteria. Contaminants at concentrations above the cleanup criteria were 

detected in surface samples (0 to 2ft bgl) from all soil borings except SB-14-05. Only in a 

sample from SB-14-02 were pesticides--specifically, aldrin and chlordane--detected above the 

cleanup criteria at a depth greater than 2 ft bgl. Table 2-11 lists all concentrations of or­

ganochlorine pesticides in samples from Site 14. No additional investigation at Site 14 was 

conducted during the PDI, since existing data were adequate for the FS. 
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Table 2-9 

Remedial Action Objective, Site 14 

Prevent dermal Dermal contact with Acceptable 4,4'-DDD 1500 
contact with contaminated soil by health risk 

4,4'-DDE 1000 contaminated current on-Base occu-
soil pational adults 4,4'-DDT 1300 

Aldrin 10 

Chlordane 200 

Heptachlor 100 

gamma-BHC 700 
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Table 2-10 

Concentrations of Pesticides Above Cleanup Criteria, Site 14 

1100 

3100 3900 6500 640X 17000 150 2800 

52X 1300 

10000 6100 36000 160X 4500 

0 - 2 1700X 34000 770 

~ ?coo "'Zoe>e> 2ooo '500 <;co 
X - Presence of analyte confirmed by second column analysis, but quantitation not confirmed. 
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Table 2-11 

Concentrations of Organochlorine Pesticides, Site 14 

180 160 

2.5- 4.5 ND ND ND ND ND ND ND 

0-2 3100 3900 6500 640X 17000 150 2800 

2-4 230 250 460 52X 1300 12 190 

0-2 10000 6100 36000 160X 4500 20 ND 

16 13 41 2.7X 56 ND 0.68 

0-2 3200 2200 4400 1700X 34000 770 10 

2-4 6.0 3.9 9.1 3.8X 78 1.0 ND 

SB-14-05 0-2 35 30 130 ND ND ND ND 

2-4 6.6 12 19 ND 17 ND 0.81 

Note-Table presents only analytes included in RAO. 

ND-Not detected or detected below method detection limit. 

X-Presence of analyte confirmed by second column analysis, but quantitation not confirmed. 
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An estimated area of contaminant concentrations above the cleanup criteria 

is shown in Figure 2-8. The area includes the former Drum Storage and Mixing Area, the 

Old Entomology Storage Facility, and surrounding areas affected by rainwater runoff that 

may have transported contaminants. It is assumed that contamination extends to the parking 

lot along Arkansas Avenue on tlie northwest side and to the driveway on the southwest side. 

The area surrounding SB-14-05 is included in the area to be addressed, although 

contaminant concentrations in samples from the soil boring were not above the cleanup 

criteria. It is assumed that concentrations in the soil surrounding the soil boring may be 

above the cleanup criteria. 

The area of contamination is estimated to be 9300 sq ft. Analyses indicate that 

contamination generally extends from the surface to a depth of 2 ft bgl. Therefore, the 

volume of contaminated surface soil is estimated to be 690 cu yd. In addition, soil in the 

vicinity of SB-14-02 contains aldrin and chlordane above the cleanup criteria to a depth of 

4 ft bgl. The additional area is estimated to be confined to a 15-ft radius (710 sq ft) and 

the additional soil volume is estimated to be 50 cu yd, yielding a total soil volume of 740 

cu yd to be addressed for Site 14. 
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section describes the processes by which potential remedial technologies 

to address the contaminated soils at Sites 2&5, 8, and 14 were identified and screened. 

Section 3.1 contains a description of the general response actions chosen to satisfy the 

RAOs. Section 3.2 describes the identification and screening of the ~emedial technology 

types and process options that are potentially applicable for the sites. Section 3.3 explains 

the processes through which remedial technologies were evaluated and representative 

technology types and process options were selected. 

3.1 General Response Actions 

General response actions refer to actions that will satisfy the RAOs presented 

in Section 2.0. A combination of several general response actions also may be used to meet 

the RAOs. The general response actions are to be applied to the volumes and areas of 

contaminated soil described in Section 2.0. A summary of the general response actions, 

applicable technology types, and process options is shown in Table 3-1. As described below, 

the general response actions cover a range of possible process options for Sites 2&5, 8, 

and 14. 

3.1.1 No Action 

This response action provides for no source control actions. Although the no­

action response may involve some type of environmental monitoring, it does not include any 

actions to reduce the potential for exposure. 

3.1.2 Institutional Action 

Institutional action may be implemented to prevent exposure to contaminants 

in the soil. It does not provide for any active remediation. Institutional action may include 
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Table 3-1 

Remedial Action Objectives and General Response Actions for Soil 

Prevent dennal contact 

Prevent inhalation of contaminated 
soil 

Prevent Future Contamination of 
Groundwater 

Containment 

In Situ Treatment 

Excavation 

Disposal 

Vertical barriers 

Subsurface horizontal 
barriers 

Physical treatment 

Thennal treatment 

Biological treatment 
(anaerobic) 

Off-site dispOBal 

Land use restrictions, deed restrictions 

Groundwater monitoring 

Slurry wall, grout curtain, vibrating beam, sheet pile wall 

Grout iqjection, block displacement 

Soil vapor extraction, in situ air stripping, soil flushing, 
fixation/solidification 

Radio frequency heating, in situ vitrification, in situ steam 
stripping 

RCRA landfill, industrial solid waste landfill 
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Excavationffreatment/ 
Disposal 

Excavation 

Treatment 

Disposal 

Table 3-1 

(Continued) 

Physical treatment 

Thermal Treatment 

Chemical treatment 

Biological treatment 
(aerobic) 

Off-site disposal 

Soil washing, steam stripping, air stripping/vacuum 
extraction 

Low-temperature thermal treatment, infrared thermal 
desorption, rotary kiln incineration, fluidized-bed 
incineration, infrared incineration, circulating bed 
combustor, codisposal, pyrolysis 

Stabilization/solidification, encapsulation, solvent extrac­
tion, supercritical solvent extraction, acid extraction, 
chemical oxidation, chemical dechlorination 

Slurry phase bioreactor, solid phase bioreactor, 

RCRA landfill, debris landfill, industrial solid waste 
landfill 



access restrictions such as land use restrictions or deed restrictions. This action may also 

include some type of environmental monitoring. 

3.1.3 Containment 

Containment involves the prevention or minimization of the escape of 

contaminants from the site through leaching and/ or dust migration. Containment 

technologies may include surface controls, capping, vertical barriers, and subsurface horizon­

tal barriers. As in the no-action and institutional action response, no active remediation is 

provided. However, containment may reduce the potential risk to human health and the 

environment by preventing exposure pathways. 

3.1.4 In Situ Treatment 

In situ treatment is a response action that allows treatment to be effected 

without excavation of the contaminated soil. Categories of in situ treatment technologies· 

include physical treatment, thermal treatment, chemical treatment, and biological treatment. 

Combinations of in situ treatment technologies may be used under this response action. 

3.1.5 Excavation/Disposal 

The excavation/ disposal response action involves excavation and disposal of 

contaminated soils. Excavation technology is well developed and the sites of concern at 

Holloman AFB allow direct application of excavation methods. This general response 

actiori would result in removal of the contaminants from the site and could achieve the 

acceptable cleanup levels specified in the RAOs. Options for disposal under this general 

response action may include disposal of contaminated soils in either an on-site or off-site 

landfill. The excavated area could be backfilled with clean soil. 
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3.1.6 Excavation/Treatment/Disposal 

This general response action is similar to the excavation/ disposal response 

action. However, this action provides for treatment of the contaminated soils prior to 

disposal. Categories of treatment technologies under this response action include physical 

treatment, on-site thermal treatment, off-site thermal treatment, chemical treatment, and 

biological treatment. Under this response action, it may be possible to backfill the 

excavated area either with treated soil or with clean soil. 

3.2 Identification and Screening of Remedial Technology 'I)pes and 

Process Options 

This section describes the remedial technology types and process options that 

are potentially applicable to the sites. The two-step screening process includes initial 

screening and evaluation of the technologies. In the initial screening, those technologies 

that were not technically implementable were eliminated from further consideration. A 

summary of the screening of the technology types identified for potential application at Sites 

2&5, 8, and 14 is presented in Table 3-2. 

As stated in the RAOs, the contaminants of concern are as follows: Sites 2&5, 

TPH; Site 8, pesticides and metals; and Site 14, pesticides. The applicability of the 

technologies to these contaminants is listed in Table 3-2. 

3.2.1 Identification and Screening of Technologies 

For each general response action identified in Section 3.1, remedial technology 

types that may potentially be implemented as part of the response action were identified. 

Furthermore, specific process options were identified for each of these remedial technology 

types. The term "technology types" refers to general categories of technologies, such as 
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Table 3-2 

Description and Initial Screening of Process Options for Soil 

No Action I None I Not applicable 

Institutional Action I Acceas restrictions I Land use restrictions 

Deed reatrictions 

Monitoring Groundwater monitoring 

Containment Surface controls Sediment control 

Dust control 

Capping Bentonite and soil 

Clay 

Asphalt 

Concrete 

Multimedia 

No action. 

Fence with controlled access surrounding the contaminated areas. 

Deeds for property in the area of influence would include reatrictions on 
use. 

Monitor groundwater for contaminants. 

Collection of runoff water that may contain contaminated sediments. 

Suppreasion of airborne particulate matter. 

Application of a bentonite/soil/water mixture over areas of contamination to 
prevent contact with contaminated soils. 

Compacted clay with vegetative cover over areas of contamination to 
infiltration. 

Application of a layer of asphalt over areas of contamination to prevent 
infiltration. 

Installation of a concrete slab over areas of contamination to prevent 
infiltration. 

Combination of clay and synthetic membrane covered by soil over areas of 
contamination to prevent infiltration. 

Trench around areas of contamination is filled with a soil (or cement) 
bentonite slurry. 

Preasure injection of grout in a regular pattern of drilled holes around 
contaminated area. 

Vibrating force to advance beams into the ground with injection of slurry as 
beam is withdrawn. 

Series of interconnected sheet piles driven into soil and left in place. 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Not applicable; no 
formation to key into 

Not applicable; no 
formation to key into 

Not applicable; no 
formation to key into 

Not applicable; no 
formation to key into 

TPH, Peaticidea, 
Metals 

TPH, Peaticides, 
Metals 

TPH, Peaticidea, 
Metals 

TPH, Peaticides, 
Metals 

TPH, Peaticides, 
Metals 

TPH, Peaticidea, 
Metals 

TPH, Peaticidea, 
Metals 

TPH, Peaticides, 
Metals 

TPH, Peaticidea, 
Metals 

TPH, Peaticides, 
Metals 

TPH, Pesticidea, 
Metals 

NA 

INA 

INA 

INA 
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In Situ Treatment I Physical treatment I Soil vapor extraction 

In situ air stripping 

Soil flushing 

Stabilization/solidification 

Thermal treatment I Radio frequency heating 

In situ vitrification 

In situ steam stripping 

Chemical treatment Chemical oxidation 

Biological treatment Biosparging 
(aerobic) 

Bioremediation 

Biological treatment I Anaerobic biodegradation 
(anaerobic) 

Table 3-2 

(Continued) 

Pressure injection of grout at depth below contaminated zone through 
closely spaced drilled holes. 

In conjunction with vertical barriers, injection of slurry in notched injection 
holes to totally isolate the bottom and the perimeter of contaminated zone. 

Negative pressure applied to soil to enhance volatilization of organic 
compounds. Collection and treatment of gases and condensate. Forced air 
injection may be used to achieve higher removal rates. 

Injecting air into soils to enhance volatilization, coupled with collection and 
treatment of gases and condensate. 

Flushing soil with solution to mobilize contaminants for extraction and 
treatment. 

Use of portland cement, clays, fly ash, and/or kiln dust to adsorb 
contaminants and solidify soils with pozzolanic effect. 

Heating soil mass to enhance volatilization and cause chemical bond 
cleavage, coupled with collection and treatment of gases and condensate. 

Electrodes inserted into soil to melt soil and volatilize organics, coupled 
with collection and treatment of gases. 

Injecting steam into soil to enhance volatilization coupled with collection 
and treatment of gases and condensate. 

System of injection wells or trenches to deliver oxidizing agents to 
contaminated soils. 

Injecting air into saturated soils to enhance aerobic degradation of organics 
by microorganisms. 

Extracting, adding nutrients and oxidants to, and reinjecting groundwater to 
enhance aerobic degradation of organics in soils. 

Degradation of organics using microorganisms in an anaerobic environment. 

Not applicable; no INA 
formation to key into 

Potentially ITPH 
applicable 

Potentially ITPH 
applicable 

Potentially TPH, Pesticides, 
applicable Metals 

Potentially TPH, Pesticides, 
applicable Metals 

Potentially TPH, Pesticides 
applicable 

Potentially TPH, Pesticides, 
applicable Metals 

Potentially TPH, Pesticides 
applicable 

Potentially I TPH, Pesticides 
applicable 

Potentially ITPH 
applicable 

Potentially TPH, Pesticides 
e 

Potentially TPH, Pesticides 
applicable 



Table 3-2 

(Continued) 

Excavation I Excavation I Backhoe I Hydraulically operated bucket for scooping soils. I Potentially TPH, Pesticides, 
applicable Metals 

Front-end loader I Conventional loader with hydraulically controlled bucket on front. I Potentially TPH, Pesticides, 
applicable Metals 

Clam shell I A bucket with two jaws that clamp together to load by their own weight. Potentially TPH, Pesticides, 
applicable Metals 

Drag line I Cable controlled bucket. Potentially TPH, Pesticides, 
applicable Metals 

··--
Soil replacement I Backfill with clean soil I Use of clean soil to backfill excavated areas. I Potentially TPH, Pesticides, 

applicable Metals 

~ II Disposal I On-site disposal I RCRA landfill Placement of untreated excavated soil in a yet-to-be-constructed on-site, Potentially TPH, Pesticides, I 
00 permitted hazardous waste landfill. applicable Metals 

Industrial solid waste Placement of untreated excavated soil in a yet-to-be constructed on-site Potentially TPH, Pesticides, 
landfill industrial solid waste landfill. applicable Metals 

Off-site disposal I RCRA landfill Placement of untreated excavated soil in an existing off-site permitted Potentially TPH, Pesticides, 
hazardous waste landfill. applicable Metals 

Industrial solid waste Placement of untreated excavated soil in an existing off-site industrial solid Potentially TPH, Pesticides, 
landfill waste landfill. applicable Metals 

al 

Excavation I Excavation I Backhoe I Hydraulically operated bucket for scooping soils. Potentially TPH, Pesticides, 
applicable Metals 

Front-end loader I Conventional loader with hydraulically controlled bucket on front. Potentially TPH, Pesticides, 
applicable Metals 

Clam shell I A bucket with two jaws that clamp together to load by their own weight. Potentially TPH, Pesticides, 
applicable Metals 

0 

II I ~Drag line I Cable controlled bucket. I Potentially TPH, Pesticides, 
C't 
n applicable Metals C't a a 
C't ... 
..... 
:8 
V> 
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Excavation (cont.) I Soil replacement 

Treatment Physical treatment 

On-site thermal 
treatment 

Off-site thermal 
treatment 

Backfill with treated soil 

Backfill with clean soil 

Soil washing 

Steam stripping 

Air atripping/vacuum ex­
traction 

Table 3-2 

(Continued) 

Use of treated soil to backfill excavated areas (i.e., excavate, treat, and 
replace). 

Use of clean soil to backfill excavated areas. 

Mixing contaminated soil with a flushing solution to rinse out 
contaminants. Appropriate for granular soils. 

Passing ateam through contaminated soil to drive off volatile contaminants. 

Forcing or pulling air through contaminated soil to remove volatile 
contaminants. 

Low-temperature thermal I Low-temperature heating and agitation to drive off volatile contaminants. 
treatment Coupled with collection and treatment of gasea and condensate. 

Infrared thermal I Higher temperature heating by infrared heatera to drive off volatile and 
deaorption semivolatile contaminants. Coupled with collection and treatment of gases 

and condensate. 

Rotary kiln incineration I Combustion in a horizontally rotating cylinder deaigned for uniform heat 
transfer. 

Fluidized-bed incineration I Incineration in "fluidized" bed of granular material. 

Infrared incineration I Incineration in a combustion chamber with infrared heating elements. 

Circulating bed combustor I Incineration using high velocity air to suspend bed materials. 

Use of contaminated soil as a fuel source or a raw material in exiating 
thermal processes. 

Combustion without oxygen in refractory lined chamber. 

Potentially TPH, Peaticides, 
applicable Metals 

Potentially TPH, Pesticides, 
applicable Metals 

Potentially TPH, Pesticides, 
applicable Metals 

Potentially TPH, Pesticides 
,Je -

Potentially ITPH 
applicable 

Potentially I TPH, Pesticidea 
applicable 

Potentially I TPH, Peaticides 
applicable 

Potentially I TPH, Pesticides 
applicable 

Potentially I TPH, Pesticides 
applicable 

Potentially I TPH, Pesticides 
applicable 

Potentially I TPH, Peaticides 
applicable 

Not applicable; Btu INA 
value of soil too low 

Potentially I TPH, Peaticides 
applicable 
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Treatment (cont.) 

II 

II 

I Chemical treatment I Stabilization/solidification 

Encapsulation 

Solvent extraction 

Supercritical solvent 
extraction 

Acid extraction 

Chemical oxidation 
I I 

I Chemical dechlorination 

~~:~~~;!treatment lll·~~~:~·::~··::lil.'·ii 
Solid phase bioreactor 

Composting 

Land treatment I Landfarming 

Table 3-2 

(Continued) 

I Use of fly ash, portland cement, clays, or kiln dust to immobilize Potentially TPH, Pesticides, 
contaminants and solidify soils. applicable Metals 

I Enclosure or coating with a new substance to prevent leaching. Potentially TPH, Pesticides, 
applicable Metals 

I Use of solvents to extract contaminants. Potentially TPH, Pesticides, 
applicable Metals 

Use of solvents at or above their critical point to extract contaminants. Potentially TPH, Pesticides, 
applicable Metals 

Washing of soil with an acid to remove hesvy metals from contaminated Potentially Metals 
soil. applicable 

I Use of ozone, hydrogen peroxide, and/or UV light to oxidize contaminants. Potentially I Pesticides 
00 00 

Removal of chlorine from organic contaminants in soil to reduce biological Potentially I Pesticides 
toxicity. applicable 

Biodegradation of soils mixed with water. Not applicable for INA 
low-strength wastes 

Biodegradation of soils in a batch reactor. Potentially ITPH 
applicable 

Use of naturally occurring microorganisms to degrade contaminants in soils. Potentially I TPH, Pesticides 
applicable 

Incorporation of contaminated soil or waste in surface soil for natural Potentially I TPH, Pesticides 
biodegradation processes. applicable 
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Disposal On-site disposal 

Off-site disposal 

RCRA landfill 

Industrial solid waste 
landfill 

RCRA landfill 

Table 3-2 

(Continued) 

Placement of treated soil in a yet-to-be constructed on-site permitted 
hazardous waste landfill. 

Placement of treated soil in a yet-to-be-constructed on-site industrial solid 
waste landfill. 

Placement of treated soil in an existing off-site permitted hazardous waste 
landfill. 

Placement of treated soil in an existing off-site construction debris landfill. 

Placement of treated soil in an existing off-site permitted industrial solid 
waste landfill. 

c~:~::] Indicates process options that have been screened out due to lack of technical implementability. 

NA = Not applicable. 

Potentially 
applicable 

Potentially 

Potentially 
applicable 

Not applicable due 
to regulatory 
restrictions 

Potentially 
applicable 

TPH, Pesticides, 
Metals 

TPH, Pesticides, 
Metals 

TPH, Pesticides, 
Metals 

NA 

TPH, Pesticides, 
Metals 



capping, chemical treatment, and in situ biological treatment. The term "technology process 

options" refers to specific processes within each technology type. For example, the chemical 

treatment technology type would include such process options as stabilization/ solidification, 

encapsulation, and chemical dechlorination. To aid in the identification and screening of 

remedial technology types and process options, the following documents were consulted: 

• Technology Screening Guide for Treatment of CERCLA Soils and Sludges 
(U.S. EPA, 1988); 

• Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA, Interim Final (U.S. EPA, 1988); 

• Guide to Treatment Technologies for Hazardous Wastes at Superfund Sites 
(U.S. EPA, 1989); 

• Handbook on In Situ Treatment of Hazardous Waste-Contaminated Soils 
(U.S. EPA, 1990); and 

• The Superfund Innovative Technology Evaluation Program: Technology 
Profiles, 4th edition (U.S. EPA, 1991). 

After the remedial technology types and process options were identified, the 

individual process options were reviewed on the basis of their technical implementability in 

an initial screening process. The process options were determined to be either potentially 

applicable or not applicable. This initial screening considered the influence of the type of 

contaminants (e.g., TPH, pesticides, metals) and physical constraints (e.g., depth of 

contamination, type of soil, subsurface conditions, etc.). For example, some process options 

were screened from further consideration because they were not applicable to any of the 

contaminants at the sites. Others were screened because they were not implementable 

because of the subsurface conditions at the sites. 

3.2.2 Technology Process Options Screened Out 

This section provides the reasons for screening specific process options. The 

individual process options that are shaded in Table 3-2 were not considered to be technically 
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implementable at the sites. Therefore, these process options were eliminated from further 

consideration. 

Vertical Barriers 

The use of vertical barriers (e.g., slurry wall, grout curtain, vibrating beam, and 

sheet pile wall) was screened from further consideration because vertical barriers were not 

considered to be effective for the subsurface conditions present at the sites. There are no 

impermeable subsurface formations to connect with the vertical barriers. Therefore, 

contaminants could migrate under the vertical barriers. 

Subsurface Horizontal Barriers 

The use of subsurface horizontal barriers was screened from further 

consideration because the subsurface conditions at the sites of concern do not allow the 

contaminated zone to be isolated by this method. These barriers would not be effective in 

preventing migration of the contaminants. 

Codisposal 

This process option involves the use of waste material as a fuel source or a 

raw material in industrial processes such as cement kilns, asphalt plants, and steel blast 

furnaces. Codisposal was screened from further consideration because the heat of 

combustion of the contaminated soils at the sites is too low for the soils to be used as a 

secondary fuel source. Also, the soil may not be a suitable raw material for these industrial 

processes. Acceptance of hazardous soils would be unlikely. 
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Slurry Phase Bioreactor 

This process option involves biological treatment of a slurry mixture of soils 

and water. Because slurry phase bioreactors are not appropriate for the treatment of low­

strength wastes, this process option was screened from further consideration. 

Disposal in Debris Landfills 

The disposal of soils i.n off-site construction debris landfills was screened from 

further consideration. This technology process option is not implementable because of 

regulatory restrictions that prohibit the disposal of contaminated soils in debris landfills. 

3.3 Evaluation ofTechnolo&ies and Selection of Representative Technolo&,V Types 

and Process Options 

Technology process options remaining after the initial screemng were 

evaluated on the basis of their effectiveness, implementability, and cost. A summary of the 

evaluation of the process options is shown in Table 3-3. 

For this evaluation, the criteria used to determine the effectiveness of 

technologies were: 1) the potential effectiveness of the process option for handling the 

estimated areas and volumes of soil and for meeting the remediation goals established in 

the RAOs, 2) the potential impacts to human health and the environment during the 

construction and implementation phases, and 3) the reliability of the process with respect 

to the contaminants and conditions at the sites. 

The implementability for each process option was based on both the technical 

and administrative feasibility of implementing the process. Since technical implementability 

was used in the initial screening of technology types and process options, the evaluation of 
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Institutional Action Access restrictions 

Monitoring 

Containment Surface controls 

Table 3-3 

Summary of Evaluation of Process Options for Soil 

objectives. 

Land use restrictions I Effectiveness depends on continued I Le~tal reQUirements. Restric- I Low INA 
future implementation. Does not 
reduce contamination. 

Deed restrictions I Effectiveness depends on continued I Legal requirements. Requires I Moderate INA 
future implementation. Does not issuance of a deed. 
reduce contamination. 

Groundwater monitoring I Useful to document conditions. I Readily implemented. I Moderat~ I Moderate 
Does not reduce contamination. 

Sediment control I Effective. Does not reduce contam- Readily implemented. I Low I Low 
inant concentrations. 

Dust control Effective. Does not reduce contam- Readily implemented. I Low I Low 
inant concentrations. 

Bentonite and soil Effective in preventing infiltration of Readily implemented. Future I Low I Low 
rainwater and exposure to contami- land use restrictions. 
nants. Cracks self sealing. Does 
not reduce contaminant concentra-
tions. 

Clay I Effective in preventing infiltration of Readily implemented. Future I Low I Low 
rainwater and exposure to contami- land use restrictions. 
nants. Susceptible to weathering 
and cracking. Does not reduce con-
taminapt concentrations. 

Asphalt I Effective in preventing infiltration of Readily implemented. Future I Low I Low 
rainwater and exposure to contami- land use restrictions. 
nants. Susceptible to weathering 
and cracking. Cracks repairable. 
Does not reduce contamination. 
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In Situ Treatment Physical treatment 

Thermal treatment 

treatment 
(aerobic) 

Biological treatment 
(anaerobic) 

Multi-media 

Soil vapor extraction 

In situ 

Soil flushing 

Table 3-3 

(Continued) 

preventing infiltration 
rainwater and exposure to con­
taminant&. Suaceptible to 
weathering and cracking. Cracks 
repairable. Does not reduce 
contamination. 

Effective in preventing infiltration of I Readily implemented. Future I Moderate 
rainwater and exposure to con- land use restrictions. 
taminants. Does not reduce con-
taminant concentrations. 

Effective for removing volatile or­
ganic contaminants. 

or-
ganic 

Effective. Potential for mobilized 
contaminants to escape site. 

Readily implemented in un­
saturated soils. 

Readily 

Readily implemented. 

Low 

Moderate 

Moderate 

Radio frequency heating I Effective for small areas. Readily implemented in un- Moderate 
saturated soils. 

In situ vitrification I Effective destruction of organics and Readily implemented in un- High 
binding of inorganic contaminants. saturated soils. 

In situ steam stripping I Effective for removing organic con- Readilv imolemented. Moderate 
taminants. 

Effective destruction of organics. Readily implemented. Moderate 

Biosparging Effective for degrading organic con- Readily implemented. Moderate 
taminants. 

remediation Effective for degrading organics. Readily implemented. Moderate 

Aunaerobic biodegrade- Effective for some Ol'l!anic contami- Readily imolemented. Moderate 
tion nants. 

Low 

Moderate 

Moderate 

High 

Mod 

Moderate 

Mod, 

Moderate 
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Excavation 

On-site disposal 

Off-site 

Soil replacement 

Physical treatment 

On-site industrial solid 
waste landfill 

RCRA 

Industrial solid waste 
landfill 

Steam stripping 

Air stripping/vacuum 
extraction 

Table 3-3 

(Continued) 

Effective disposal method. 

Effective disposal method. 

Effective disposal method. 

Effective for organic and inorganic 
contaminants. 

Difficult to implement due to 
permit requirements and land­
ban restrictions 

Readily implemented for non- I Moderate 
hazardous wastes. Land-ban 
restrictions. 

Readily implemented for non­
land-banned wastes. 

Readily implemented for non­
hazardous wastes. Land-ban 
restrictions. Some 
contaminants may not be 
accepted. 

High transpor­
tation costs. 

Moderate trans­
portation costs 

Effective removal of organic con- I Materials handling limitations. 
taminants. 

Effective removal of volatile organic I Materials handling limitations. I Moderate 
contaminants. 

Low 

High dis­
posal costs 

Low disposal 
costs 

High 

Moderate 
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Chemical treatment 

Biological treatment 
(aerobic) 

Land treatment 

treatment 

Infrared thermal 
desorption 

Rotary 

Fluidized-bed incinera­
tion 

Infrared incineration 

Circulating bed 
combustor 

Pyrolysis 

solvent ex-

Chemical dechlorination 

Solid phase bioreactor 

Compo sting 

Land farming 
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High treat­
ment costs 

High treat-
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Off-site disposal 

On-site industrial solid 
waste landfill 

RCRA landfill 

Industrial solid waste 
landfill 

Table 3-3 
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Effective disposal method. 

Effective disposal method. 

Effective disposal method. 

Difficult to implement 
permit requirements and land-
ban restrictions. 

Readily implemented for non- I Moderate 
hazardous wastes. Land-ban 
restrictions. 

Readily implemented for non- I High transpor-
land-banned wastes. tation costs 

Readily implemented for non- I Moderate trans-
hazardous wastes. Land-ban portation costs 
restrictions. Some 
contaminants may not be 
accepted. 

Low 

High dis­
posal costs 

Low disposal 
costs 



implementability conducted in this section placed greater emphasis on the institutional 

aspects, such as the ability to obtain necessary permits; the availability of treatment, 

storage, and disposal (TSD) facilities; and the availability of equipment and skilled workers 

required to implement the technology. 

Cost played a limited role in the evaluation of the individual process options. 

Instead of detailed estimates, very high, high, moderate, and low capital and operation and 

maintenance ( O&M) costs were assigned to the process options relative to the other process 

options within the same technology type. 

From the general response actions. discussed in Tables 3-2 and 3-3, remedial 

technology types and representative process options were chosen for use in developing 

remedial alternatives. The technology types most suitable for the particular sites were 

chosen for use in alternative development. Likewise, the process options that were most 

applicable to the conditions at the sites were chosen to represent the other process options 

within each technology type. In selecting the appropriate representative process options, 

Sites 2&5, 8, and 14 were considered separately, since the types of contaminants in the soil 

differ. The combination of technology types with process options (Tables 3-2 and 3-3) from 

one or more general response actions formed multiple alternatives for remediation of 

contaminated soils. 

Representative process options are shown in Tables 3-4, 3-5, and 3-6 for Sites 

2&5, 8, and 14, respectively. These representative process options provide the basis for 

developing performance specifications during the preliminary design. However, the specific 

process options actually used to implement the remedial alternative may not be selected 

until the remedial design phase, since the process options represent multiple options within 

the same technology type. The following paragraphs describe the reasons certain technology 

types were chosen and specific process options were selected to represent others within the 

technology type. 
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Table 3-4 

Selected Remedial Technologies and Representative 
Process Options for Sites 2&5 

No Action 

Containment 

In Situ Treatment 

Excavation/Disposal 

Excavation 

Disposal 

No action 

Capping 

Aerobic biological 
treatment 

Physical Treatment 

Excavation 

Off-site disposal 
(nonhazardous) 

Excavation/Treatment/Disposal 

Excavation Excavation 

On-Site Treatment Thermal treatment 

Disposal On-site disposal 

3-21 

Clay 

Biosparging 

Soil extraction 

Backhoe 

Industrial solid waste landfill 

Backhoe 

Low-temperature thermal 
treatment 

Use of treated soil to backfill 
excavation 

December 1993 



Table 3-5 

Selected Remedial Technologies and Representative 
Process Options for Site 8 

No Action 

Institutional Action Land use restrictions 

Containment 

Excavation/Disposal (for nonhazardous soil) 

Excavation Excavation Front-end loader 

Industrial solid waste landfill 

Excavation Excavation Front-end loader 

Off-Site Treatment Thermal treatment kiln incineration 

Off-Site Treatment Chemical treatment Fixation/ stabilization 

Disposal Off-site disposal RCRA landfill 
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Table 3-6 

Selected Remedial Technologies and Representative 
Process Options for Site 14 

No Action 

Institutional Action 

Excavation 

Excavation/Treatment/Disposal 

Excavation 

On-Site Treatment 

Off-Site Treatment 

Disposal 

Excavation 

Thermal treatment 

Thermal treatment 

On-site disposal 

Off-site disposal (for 
soil treated on 

Off-site disposal (for 
soil treated off site) 

3-23 

Land use restrictions 

Front-end loader 

RCRA landfill 

Front-end loader 

Infrared thermal 

kiln incineration 

Use treated soil to backfill 
excavation 

Industrial solid waste landfill 

RCRA landfill 

December 1993 



3.3.1 Technology fues and Representative Process Options for Soil at Sites 2&5 

No Action 

This response action was included to provide for the evaluation of a no-action 

alternative. The no-action response is used as a baseline against which other response 

actions and technologies can be compared. 

Institutional Action 

Institutional action was not considered in developing remedial alternatives. 

Since there is no risk at Sites 2&5, access restrictions would not be an appropriate 

technology for this site. 

Containment 

Capping was chosen for this response action because it is the most readily 

implemented technology type. Clay capping was selected as the representative process 

option for constructing a cap over the contaminated area at Sites 2&5 because it would be 

resistant to organics that may volatilize and reach the surface. A clay cap would be reliable 

in preventing infiltration of water through the contaminated soil, and would have little 

detrimental impact on human health and the environment during its construction and 

implementation. The cap would also allow vehicles to be driven onto the area. 

In Situ Treatment 

Aerobic biological treatment was chosen for an in situ treatment response 

action because of two advantages. It is potentially effective for degrading organic 

contaminants and has moderate capital and O&M costs. Biosparging was selected as the 

representative option for the technology type because of its ability to aggressively enhance 
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biodegradation of contaminants such as petroleum hydrocarbons. This process option could 

be effective in preventing future groundwater contamination. 

Physical treatment through soil vapor extraction (SVE) was also chosen as a 

separate in situ treatment response action for Sites 2&5. SVE is effective in removing 

volatile contaminants from soils and may be operated to enhance in situ bioremediation. 

Capital and O&M costs are also moderate for this process option. 

Excavation/Disposal 

Excavation by backhoe was selected as the representative option because of 

its effectiveness and reliability. This option was determined to be appropriate for the depths 

to which soil may need to be excavated (0 to 13 ft bgl). The off-site disposal technology 

type was selected because of the administrative difficulties in implementing on-site disposal 

options. On the basis of TCLP results, soil samples were not characteristically hazardous. 

Therefore, disposal of soils in an off-site industrial solid waste landfill was chosen as the 

representative process option. The excavation is backfilled with clean soil. 

Excavation/Treatment/Disposal 

Excavation by backhoe was selected as the representative option because of 

its effectiveness and reliability. This option was determined to be appropriate for the depths 

to which soil may need to be excavated. On-site thermal treatment was selected for the 

treatment technology under this response action because of its effectiveness and reliability 

in removing and/ or destroying organic contaminants. Low-temperature thermal treatment 

was selected as the representative process option for on-site treatment because of its 

effectiveness in removing volatile organic contaminants. Use of the treated soil to backfill 

the excavation was selected as the disposal option because it was determined to be feasible 

and economical. 
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3.3.2 Technolo&,Y 'IYPes and Representative Process Options for Soil at Site 8 

No Action 

This response was included to provide for the evaluation of a no-action 

alternative. The no-action response is used as a baseline against which other response 

actions can be compared. 

Institutional Action 

The use of access restrictions was the technology type selected to represent 

this response action. The use of land use restrictions was the process option selected to 

represent the technology type, because of the difficulty in implementing deed restrictions. 

Containment 

Capping was chosen for this response action because it is the most readily 

implemented technology type. Asphalt capping was selected as the representative process 

option for constructing a cap over the contaminated areas at Site 8, although different 

capping materials are very similar in their effectiveness and implementability. Asphalt 

capping would allow vehicles and equipment to be driven onto the area regularly. All of 

the process options for capping technology would be reliable in preventing exposure to 

contaminants. All capping process options would have little detrimental impact on human 

health and the environment during the construction phase. 

In Situ Treatment 

In situ treatment was determined to be impractical ?t Site 8, since the con­

tamination was estimated to extend to a depth of only 2 ft bgl in most areas. Consequently, 
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no technology types and process options from this general response action were selected for 

inclusion in remedial alternatives. 

Excavation/Disposal 

This general response action is feasible for soil determined to be nonhazar­

dous. Excavation by front-end loader was selected as the representative option because of 

its effectiveness and reliability. This option was determined to be the most appropriate 

method, considering the shallow depths to which soil may need to be excavated (between 

2 and 4 ft bgl). The off-site disposal technology type was selected because of the 

administrative and regulatory requirements for implementing on-site disposal options. 

Disposal of the soil in an industrial solid waste landfill was selected as the representative 

option because it was determined to be feasible and economical for nonhazardous soils. 

The excavation is backfilled with clean soil. 

Excavation/Treatment/Disposal 

This general response action is required for soil determined to be hazardous. 

Excavation by front -end loader was selected as the representative option because of the 

effectiveness and reliability of the method. This option was determined to be the most 

appropriate, considering the shallow depths to which soil may need to be excavated. 

Off-site incineration was selected as a treatment technology. Incineration may 

be required if the soil at Site 8 is hazardous with respect to chlordane and/ or heptachlor 

and if these chemicals becomes subject to the land-ban regulations. Rotary kiln incineration 

was selected as the representative process option because of its proven effectiveness and the 

availability of facilities. The treated soil is stabilized and disposed of in an off-site RCRA 

hazardous waste landfill. 
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Off-site chemical treatment was also selected as a treatment technology under 

this response action. Stabilization/ solidification was selected as the representative process 

option for off-site chemical treatment because of its effectiveness in binding metals. Also, 

by varying the amounts of solidifying agents and the curing time, the desired degree of 

chemical stabilization and compressive strength can be achieved without an excessive 

increase in volume. Stabilization/ solidification could be used for hazardous soil that is not 

subject to the land-ban regulations or for residue from land-banned soil after it has been 

incinerated. 

The off-site disposal technology type was selected because of the 

administrative difficulties in implementing on-site disposal options. Disposal of soils in an 

off-site RCRA landfill was chosen as the representative process option because disposal in 

an industrial solid waste landfill would not be feasible for hazardous soil. The excavation 

is backfilled with clean soil. 

3.3.3 Technolo&,Y Types and Representative Process Options for Soil at Site 14 

No Action 

This response was included to provide for the evaluation of a no-action 

alternative. The no-action response is used as a baseline against which other response 

actions can be compared. 

Institutional Action 

The use of access restrictions was the technology type selected to represent 

this response action. The use of land use restrictions was the process option selected to 

represent the technology type, because of the difficulty in implementing deed restrictions. 
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Containment 

Capping was chosen for this response action because it is the most readily 

implemented technology type. Asphalt capping was selected as the representative process 

option for constructing a cap over the contaminated areas at Site 14, although different 

capping materials are very similar in their effectiveness and implementability. Asphalt 

capping would allow vehicles and equipment to be driven onto the area regularly. All of 

the process options for capping technology would be reliable in preventing exposure to 

contaminants. All capping process options would have little detrimental impact on human 

health and the environment during the construction and implementation phases. 

In Situ Treatment 

In situ treatment was determined to be impractical at Site 14, since the con­

tamination was estimated to extend to a depth of only 2ft bgl in most areas. Consequently, 

no technology types and process options from this general response action were selected for 

inclusion in remedial alternatives. 

Excavation/Disposal 

Excavation by front-end loader was selected as the representative option 

because of its effectiveness and reliability. This option was determined to be the most 

appropriate method, considering the shallow depths to which soil may need to be excavated 

(between 2 and 4ft bgl). The off-site disposal technology type was selected because of the 

administrative and regulatory requirements for implementing on-site disposal options. 

Disposal of soil in an off-site RCRA hazardous waste landfill was chosen as the represen­

tative process option. Although soil samples from the site were not analyzed by TCLP 

methods, concentrations of chlordane in the samples indicate that the soil is likely to be 

considered hazardous. The excavation is backfilled with clean soil. 
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Excavation/Treatment/Disposal 

Excavation by front-end loader was selected as the representative option 

because of its effectiveness and reliability. This option was determined to be the most 

appropriate, considering the shallow depths to which soil may need to be excavated. On­

and off-site thermal treatment were selected for the treatment technologies under this 

response action. Infrared thermal desorption was selected as the representative process 

option for on-site treatment because of its effectiveness in removing organic contaminants. 

Two disposal options were chosen for use with on-site treatment: 1) the use of treated soil 

to backfill the excavation, and 2) disposal of the soil in an off-site industrial solid waste 

landfill. For the latter option, the excavation is backfilled with clean soil. 

Rotary kiln incineration was selected as the representative process option for 

off-site thermal treatment because of its proven effectiveness. The treated soil is disposed 

of in an off-site RCRA hazardous waste landfill. The excavation is backfilled with clean 

soil. 
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4.0 IDENTIFICATION AND SCREENING OF ALTERNATIVES 

This section describes the development of remedial action alternatives to 

address the contaminated soil at Sites 2&5, 8, and 14. The alternatives were developed 

from combinations of the selected representative process options previously identified in 

Section 3.0. The assumptions and rationale used in developing the alternatives are discussed 

in Section 4.1. A description and evaluation of each alternative are presented in Section 

4.2. The evaluation is based on effectiveness, implementability, and cost. In Section 4.3, 

the most promising alternatives are recommended for detailed analysis. 

4.1 Development of Alternatives 

Alternatives were developed to address each of the three sites of concern: 

Sites 2&5, 8, and 14. Soil was the only medium that was considered in developing the 

alternatives, since no media other than soil were identified in the RAOs. Each set of 

alternatives includes a no-action alternative and a limited action alternative, as well as 

alternatives that involve other general response actions, including containment, in situ 

treatment, excavation, treatment, and disposal. 

Alternatives for Sites 2&5, 8, and 14 were developed by combining the 

representative process options presented in Tables 3-4, 3-5, and 3-6, respectively. All of the 

sites will be addressed in this section and in the section providing the detailed analysis of 

alternatives (Section 5.0). 

One of the primary objectives for all sites was to develop alternatives that 

included a range of containment, in situ treatment, excavation, ex situ treatment, and 

disposal options. 
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A number of assumptions were used in the development of alternatives for 

each site. These assumptions provided the basis for combining the representative 

technologies into alternatives. 

4.1.1 Development of Alternatives for Sites 2&5 

In developing the alternatives for this site, it was necessary to make certain 

assumptions, since complete data were not available. The following assumptions were made 

for the remedial action alternatives for Sites 2&5: 

• Soil is the only medium to be addressed. 

• The primary area of contamination is beneath the soil mound, which is 
235 ft long and 40 ft wide. 

• The area of contamination is 9200 sq ft and has a volume of 
5100 cu yd, as presented in Section 2.2.3. Also, a 325-sq ft area 
surrounding SB-02&5-24 is contaminated to a depth of 4ft bgl, yielding 
an additional volume of 50 cu yd. 

• The lower 2 ft of soil in the soil mound has TPH concentrations that 
exceed the cleanup criterion. 

• The upper 2 ft of soil in the soil mound is not contaminated, but will 
be removed for alternatives that implement excavation as a remedial 
alternative. It has a volume of 700 cu yd. 

• The soil beneath the mound is contaminated to a depth of 13 ft bgl. 

• The total volume of contaminated soil is 5150 cu yd. 

• The soil cleanup level for TPH is 1000 mgjkg. 

• The alternatives for Sites 2&5 are intended to address the RAO for the 
site, which is to prevent future contamination of the groundwater. 

• The soil is nonhazardous as indicated by results of TCLP VOC analyses 
performed on samples collected at Sites 2&5 during the PDI (May 
1993). 
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• For alternatives involving excavation, a bulking factor of 15% is added 
to the volume of excavated soil to account for the greater volume the 
soil will occupy after excavation. 

• The bulk density of the soil is assumed to be 1.25 tons per cu yd. 

• Groundwater monitoring will be carried out as part of the Base-wide 
groundwater monitoring program. Therefore, groundwater monitoring 
costs are not included in the costs for the alternatives except for in situ 
treatment alternatives that include additional monitoring. 

4.1.2 Development of Alternatives for Site 8 

In developing the alternatives for this site, it was necessary to make certain 

assumptions, since complete data were not available. The following assumptions were made 

for the remedial action alternatives for Site 8: 

• Soil is the only medium to be addressed. 

• The area of contamination is 20,800 sq ft, as presented in Section 2.3.3. 

• The volume of contaminated soil is 1610 cu yd. 

• The contaminants to be addressed by the alternatives are based on the 
results of a risk assessment that was conducted using analytical results 
from the RI. 

• The soil cleanup levels (mg/kg) for the contaminants are as follows: 
4,4' -DDD 4.0 
4,4'-DDE 3.3 
4,4'-DDT 1.1 
Cadmium 0.29 
Chlordane 0.14 
Lead 12.0 
Mercury 0.016. 

• The alternatives for Site 8 are intended to address the RAOs for the 
site, which are to prevent dermal contact with, and inhalation of, 
contaminated soil. 
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• For alternatives involving excavation, a bulking factor of 15% is added 
to the volume of excavated soil to account for the greater volume the 
soil will occupy after excavation. 

• The bulk density of the soil is assumed to be 1.25 tons per cu yd. 

• Groundwater monitoring will be carried out as part of the Base-wide 
groundwater monitoring program. Therefore, monitoring costs are not 
included in the costs for the alternatives. 

• On the basis of data from the RI and the PDI, chlordane (Waste Code 
D020), heptachlor (Waste Code D031), and lead have the potential to 
cause the excavated soils to be characterized as hazardous waste 
(i.e., results of TCLP analyses may exceed the limits set in 40 CFR 
Section 261.24). 

• For the purpose of this FS, two options (nonhazardous and hazardous) 
have been presented and discussed for each alternative in which waste 
classification impacts the implementability of the alternative. For 
example, if the alternative includes excavation and disposal in a landfill, 
Option A would reflect disposal in a nonhazardous waste landfill and 
Option B would reflect disposal in a RCRA landfill. The options are 
evaluated and costed separately. 

4.1.3 Development of Alternatives for Site 14 

In developing the alternatives for this site, it was necessary to make certain 

assumptions, since complete data were not available. The following assumptions were made 

for the remedial action alternatives for Site 14: 

• Soil is the only medium to be addressed. 

• The area of contamination is 9300 sq ft, with approximate dimensions 
of 170ft by 55 ft. 

• The volume of contaminated soil is 740 cu yd, as presented in Section 
2.4.3. 

• The contaminants to be addressed by the alternatives are based on the 
results of a risk assessment that was conducted using analytical results 
from the RI. 

4-4 December 1993 



4.2 

• The soil cleanup levels (mg/kg) for the contaminants are as follows: 
4,4' -DDD 1.5 
4,4'-DDE 1.0 
4,4' -DDT 1.3 
Aldrin 0.01 
Chlordane 0.2 
Heptachlor 0.1 
Gamma BHC 0.7. 

• The alternatives for Site 14 are intended to address the RAO for the 
site, which is to prevent dermal contact with contaminated soil. 

• For alternatives involving excavation, a bulking factor of 15% is added 
to the volume of excavated soil to account for the greater volume the 
soil will occupy after excavation. 

• The bulk density of the soil is assumed to be 1.25 tons per cu yd. 

• Groundwater monitoring will be carried out as part of the Base-wide 
groundwater monitoring program. Therefore, monitoring costs are not 
included in the costs for the alternatives. 

• On the basis of data from the RI, chlordane (Waste Code D020) and 
heptachlor (Waste Code D031) are likely to cause the excavated soils 
to be characterized as hazardous waste (i.e., results of TCLP analyses 
may exceed the limits set in 40 CFR Section 261.24). For the purpose 
of this FS, the soil is assumed to be hazardous by toxicity characteristic 
for chlordane and heptachlor. 

Screening of Alternatives 

The assembled alternatives were evaluated on the basis of their effectiveness, 

implementability, and cost. The following paragraphs describe the criteria used in the 

evaluation. 

Effectiveness--Each of the alternatives was evaluated as to its effectiveness in 

protecting human health and the environment. The effectiveness includes consideration of 

level of protection that the alternative will provide and the degree to which it will reduce 

the toxicity, mobility, or volume of contaminants. Each alternative was also evaluated as 
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to its potential to comply with RAOs. In this document, both short- and long-term 

effectiveness were evaluated. For this evaluation, the short-term effectiveness refers to risk 

reduction during the construction and implementation period; the long-term effectiveness 

refers to risk reduction after completion of the remedial action. 

lmplementability--Each of the alternatives was also evaluated on the basis of 

its implementability. The evaluation of implementability included consideration of both the 

technical and administrative feasibility of the alternative. Technical feasibility, in this case, 

refers to the feasibility of constructing and reliably operating the technologies until the 

completion of the remedial action. Technical feasibility includes operation and maintenance 

of components of an alternative until remedial action is completed. Administrative 

feasibility includes the feasibility of obtaining permits and approvals from regulatory 

agencies, the availability of TSD facilities, and the availability of special equipment and 

specially trained technicians. A presentation of Applicable or Relevant and Appropriate 

Requirements (ARARs) that pertain to chemical-, technological-, and location-specific 

parameters is included as Appendix B. 

The proposed Subpart S rules outline the general requirements for selection 

of remedies for corrective action at RCRA facilities. As structured, Subpart S establishes 

four basic standards that all remedies must meet. The standards require any alternatives 

to: 1) protect human health and the environment; 2) attain the cleanup criteria; 3) control 

the sources of releases so as to reduce further releases that may pose a threat to human 

health and the environment; and 4) comply with waste management standards. Although 

the evaluation of each alternative does not specifically discuss these standards, alternatives 

that did not meet these standards were not chosen for detailed analysis. The only exception 

to this approach is the no-action alternative for each site, which is included to provide a 

baseline of comparison for other alternatives. 

Cost--An evaluation of the cost of each of the alternatives was also performed. 

Sources of data for cost estimating included vendor information, cost -estimating guides, and 
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the Cost of Remedial Action Model (CORA) developed by the U.S. EPA. The CORA 

model provides cost estimates with an accuracy of an order of magnitude. Thus, the cost 

estimates may not have the preferred accuracy of +50 to -30 percent. In most cases, unit 

costs for each technology process option were determined and applied to the estimates of 

the area and/ or volume at each of the sites. The items that controlled the capital and 

O&M costs were identified for each alternative. Additional costs for startup and indirect 

costs were also included in the cost evaluation for each alternative. 

For appropriate process options, O&M costs were estimated. The estimated 

O&M costs were converted into present worth costs to allow the costs for the different 

alternatives to be compared on a common basis. For the present worth costs, a long-term 

interest rate of 5% was used. The remediation time frames differed according to the 

process option. The equal series present worth factors used to determine present worth 

estimates of O&M costs were as follows: 

• (PI A,S%,3) = 2.7232; 

• (PI A,S%,5) = 4.3295; 

• (P/A,S%,10) = 7.7217; and 

• (PI A,S%,30) = 15.3725, 

where (P / A,x%,y) designates the present worth factor of an annual uniform disbursement 

at x percent per year for y years. The conversion of the annual O&M costs to present worth 

values yielded significant total O&M costs. In some cases, the O&M costs control the cost 

of the alternatives. 

Calculations for the preliminary design and cost estimate for each alternative 

are included in Appendix C. 
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4.2.1 Screening of Alternatives for Sites 2&5 

This section provides a brief description of each remedial action alternative 

developed to address the RAO at Sites 2&5. A summary of the process options included 

in the alternatives is presented in Table 4-1. Also provided for each alternative is an 

evaluation of the effectiveness, implementability, and cost for the alternative. The area of 

contamination for Sites 2&5 is shown in Figure 4-1. 

4.2.1.1 Alternative No. 1--No Action 

Description--The no-action alternative provides a baseline for comparison of 

the other alternatives. This alternative does not institute any type of remedial action to 

reduce the potential for exposure at Sites 2&5, nor does it include institutional action, 

containment, excavation, treatment, or disposal technologies. The no-action alternative 

relies entirely on natural processes for any reduction in the concentration of contaminants. 

Evaluation--Alternative No. 1 would not significantly reduce the toxicity, 

mobility, or volume of the· contaminated soil within an acceptable time. Since no active 

remediation would occur, the alternative would have a protracted period of implementation. 

Since the no-action alternative would not prevent future contamination of groundwater at 

the site, it would not meet the RAO for the site. 

The no-action alternative is readily implementable. There are no known 

regulatory restrictions that would prevent the actions under this alternative. 

Alternative No. 1 has no capital or O&M costs associated with it. 
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Table 4-1 

Assembled Alternatives for Sites 2&5 

Backfill with Clean Soil 

Low-Temperature Thermal Treatment J 
Rotary Kiln Incinerator 

On-Site Disposal of Treated Soil J 
Off-Site Industrial Solid Waste Landfill J 
Off-Site RCRA Hazardous Waste Landfill 

1. No action 

2. Containment 

3. 

4. 

5. Excavation/on-site treatment (low-temperature thermal treatment)/backfill with 
treated soil 

6. industrial solid waste landfill) 
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Figure 4-1. Estimated Area of Contamination for Sites 2&5 
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4.2.1.2 Alternative No. 2--Source Containment 

Description--This alternative involves capping the area of contamination with 

a clay cap to prevent rainwater from infiltrating the soil and causing contaminants to leach 

into the groundwater. The clay cap covers the entire 24,000 sq ft of the former bermed 

area, as shown in Figure 4-2. No excavation, treatment, or disposal technologies are 

included in this alternative. This alternative relies entirely on natural processes for any 

reduction in the concentration of contaminants. 

For this alternative, the contaminated soil surrounding SB-02&5-24 is 

excavated and disposed of. A front-end loader is used to excavate the 325-sq ft area to a 

depth of 4ft bgl. Approximately 50 cu yd (58 cu yd allowing for a 15% bulking factor) is 

excavated, loaded onto trucks, and sent off site for disposal. For costing purposes it is 

assumed that the soil is disposed of in the Nu-Mex Landfill in Sunland Park, New Mexico. 

The excavation is backfilled with clean soil obtained from other areas of the Base. 

Evaluation--The source containment alternative would not significantly reduce 

the toxicity or volume of the contaminated soil within an acceptable period. The alternative 

could be minimally effective in preventing contaminants from migrating into the 

groundwater since it would decrease percolation of rainwater into the soil. This alternative 

would have a protracted period of remediation, since only remediation by natural 

attenuation would occur. Some of the contamination at Sites 2&5 is at the vadose 

zone/groundwater interface; therefore, this alternative would not satisfy the RAO, since 

capping would be only minimally effective in preventing future contamination of 

groundwater. 

The actions to be instituted under the source containment alternative are 

readily implementable. Installation of the cap would allow vehicles to drive over the site 

if necessary. Adequate materials and labor resources exist to meet the requirements of this 
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alternative. There are no known regulatory restrictions that would preclude implementing 

any of these proposed actions. 

The capital cost for this alternative is estimated to be $53,000. The major 

component for the capital cost is the clay cap. Capping could be completed within one year 

after design completion. A 30-year period of performance is assumed for this alternative. 

The annual O&M costs are estimated to be $5300, yielding a total present worth cost of 

$130,000 for this alternative. 

4.2.1.3 Alternative No. 3--In Situ Treatment Soil Vapor Extraction/Bioventing 

Description--This alternative uses SVE to reduce the TPH concentrations in 

the unsaturated soil. Under this alternative, two additional groundwater monitoring wells 

are installed in the proposed locations shown in Figure 4-3. Groundwater samples from the 

two additional wells, as well as from monitoring wells MW-02&5-02 and MW-02&5-03, are 

analyzed for TPH and benzene by U.S. EPA Methods 418.1 and 8020, respectively. 

As shown in Figure 4-3, four SVE wells are installed. Each SVE well is 

assumed to have a diameter of influence of 75 ft. The SVE wells are drilled to a depth of 

13 ft bgl and screened in the vadose zone in the interval from 8 to 12 ft bgl. The depth of 

the water table varies from approximately 11 to 15 ft bgl. The flow through each SVE well 

is approximately 10 to 20 cfm. The off gas from the extraction system is treated by a vapor­

phase granular activated carbon (GAC) adsorption unit to remove VOCs. Condensate from 

the SVE system is collected, analyzed, and, if determined to be nonhazardous, disposed of 

in the Base wastewater treatment plant. If the condensate is determined to be hazardous, 

it is disposed of in a RCRA-permitted facility. Approximately 350 ft of piping is required 

for the SVE system. A 6-in clay cap is installed over the former bermed area (24,000 sq ft) 

to prevent the soil vacuum from causing channeling in certain areas. 
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Without modification of the subsurface conditions, biodegradation under the 

SVE alternative could be minimal. Analyses of three soil samples collected during the PDI 

indicated that few indigenous microorganisms [300 to 2100 colony forming units per gram 

( CFU /g) of soil] and no hydrocarbon-utilizing bacteria were present in the subsurface. This 

situation could be caused by the low levels of nutrients detected in the soil. Ammonia and 

nitrate were not detected in the soil samples. The maximum detected phosphate 

concentration was 8.0 mg/kg. Under this alternative, nutrients and oxygen are added to the 

subsurface through soil vents to promote biodegradation of petroleum hydrocarbons. 

For this alternative, the contaminated soil surrounding SB-02&05-24 is 

excavated and disposed of. A front-end loader is used to excavate the 325-sq ft area to a 

depth of 4ft bgl. Approximately 50 cu yd (58 cu yd allowing for a 15% bulking factor) is 

excavated, loaded onto trucks, and sent off site for disp.osal. For costing purposes, it is 

assumed that the soil is disposed of in the Nu-Mex Landfill in Sunland Park, New Mexico. 

The excavation is backfilled with clean soil obtained from other areas of the Base. 

Evaluation--SVE alone would not be effective in reducing the toxicity and 

mobility of the contaminants. However, it could be effective in reducing the volume and 

concentration of volatile petroleum hydrocarbons. Furthermore, modification of the 

subsurface to enhance bacterial growth could allow this alternative to reduce the TPH 

concentrations to the cleanup level. Alternative No.3 could have both short- and long-term 

effectiveness in protecting human health and the environment. Because it could decrease 

the concentration of TPH, it could help prevent future contamination of the. groundwater. 

This alternative has good potential to satisfy the RAO. 

Alternative No.3 is considered to be readily implementable. SVE technology 

has proved to be reliable and has been demonstrated in full-scale remediation projects. 

There are no known regulatory restrictions that would prevent the proposed actions. 

Adequate equipment and labor resources are available to meet the requirements of this 

alternative. 
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The total present worth of the alternative is approximately $510,000. It is 

estimated that remediation using SVE could be completed within approximately four years 

after design completion. Groundwater monitoring would continue annually for a total of 

three years while the system is in operation. The estimated capital cost for this alternative 

is $290,000, most of which is due to installation of the SVE system. The annual O&M cost 

is estimated to be $82,000. The major O&M cost components are the costs associated with 

labor, utilities, and replacement carbon for the GAC unit. 

4.2.1.4 Alternative No. 4--In Situ Treatment (Biosparging) 

Description--This alternative uses in situ biosparging and SVE. For this 

alternative, air is sparged into the saturated soil to provide a suitable environment for 

indigenous microorganisms. In a suitable environment, the indigenous microorganisms 

degrade the biodegradable contaminants. The air flow rate in the biosparging system can 

be controlled so that biodegradation, rather than volatilization, is the primary means of 

remediation. Some volatile products of biodegradation and other VOCs (e.g., benzene) will 

be removed in the off gas and treated by the SVE system. 

Under this alternative, two additional groundwater monitoring wells are 

installed in the proposed locations shown in Figure 4-4. Groundwater samples from the two 

additional wells, as well as from monitoring wells MW-02&5-02 and MW-02&5-03, are 

analyzed for TPH and benzene by U.S. EPA Methods 418.1 and 8020, respectively. 

As shown in Figure 4-4, the biosparging system includes 12 air injection wells, 

which are located within the areas of greatest contamination. Each injection well is assumed 

to have a diameter of influence of 50 ft. The biosparging wells are drilled through the 

4-ft-high mound of soil to a depth of 27 ft bgl and screened in the interval from 24 to 

27 ft bgl. The flow through each sparging well is approximately 4 cfm. Approximately 

800 ft of piping is required for the biosparging system. Nitrate and phosphate are added to 
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the soil through the sparging system to allow effective biodegradation, smce the 

concentrations of nutrients were found to be very low during the PDI. 

In addition to the air injection wells, four SVE wells are installed to extract 

any volatilized compounds. Each SVE well is assumed to have a diameter of influence of 

75 ft. The SVE wells are drilled to a depth of 13 ft bgl and screened in the vadose zone in 

the interval from 8 to 12 ft bgl. The depth of the water table varies from approximately 11 

to 15 ft bgl. The flow through each SVE well is approximately 10 to 20 cfm. The off gas 

from the extraction system is treated by a vapor-phase GAC adsorption unit to remove 

VOCs. Condensate from the SVE system is collected, analyzed, and, if determined to be 

nonhazardous, disposed of in the Base wastewater treatment plant. If the condensate is 

determined to be hazardous, it is disposed of in a RCRA-permitted facility. 

Approximately 350 ft of piping is required for the SVE system. A 6-in clay cap is installed 

over the former bermed area (24,000 sq ft) to prevent the soil vacuum from causing 

channeling in certain areas. 

For this alternative, the contaminated soil surrounding SB-02&5-24 is 

excavated and disposed of. A front-end loader is used to excavate the 325-sq ft area to a 

depth of 4ft bgl. Approximately 50 cu yd (58 cu yd allowing for a 15% bulking factor) is 

excavated, loaded onto trucks, and sent off site for disposal. For costing purposes, it is 

assumed that the soil is disposed of in the Nu-Mex Landfill in Sunland Park, New Mexico. 

The excavation is backfilled with clean soil obtained from other areas of the Base. 

Evaluation--The in situ biosparging alternative would not be effective in 

reducing the mobility of the contaminants. The alternative could be effective in reducing 

the volume and, possibly, the toxicity of the contaminants. However, the alternative is 

expected to be effective primarily because of the SVE system. It is not certain that the 

biosparging system would induce more effective biodegradation of contaminants, because 

the clay layer at lower sections of the unsaturated zone may prevent sparged air from rising 
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from the saturated zone into the unsaturated zone to promote biodegradation of the 

capillary fringe. 

This alternative could be effective in reducing the concentration of TPH in the 

soil to the cleanup level. The alternative could have both short- and long-term effectiveness 

in protecting human health and the environment. Because it could decrease the 

concentration of contaminants, it could help prevent future contamination of the 

groundwater. This alternative has good potential to satisfy the RAO. 

This alternative is considered to be implementable. However, the reliability 

of biosparging for the subsurface conditions of the site is not certain. There are no known 

regulatory restrictions that would prevent the proposed actions. Adequate equipment and 

labor resources are available to meet the requirements of this alternative. 

Alternative No.4 is estimated to have a present worth cost of approximately 

$850,000. It is estimated that remediation could be completed within approximately four 

years after design using in situ biosparging and SVE. Groundwater monitoring would 

continue annually for a total of three years while the system is in operation. The estimated 

capital cost of this alternative is $500,000, most of which is due to installation of the 

biosparging and SVE systems. The annual O&M cost is estimated to be $130,000. The 

major O&M cost components are the costs associated with labor, utilities, and replacement 

carbon for the GAC unit. 

4.2.1.5 Alternative No. 5--0n-Site Treatment 

Description--This alternative involves excavation and on-site treatment of the 

contaminated soil. A backhoe is used to excavate through the mounded area to a depth of 

13 ft bgl. Also, soil is excavated to a depth of 4 ft bgl in a 325-sq ft area surrounding 

SB-02&5-24. Because of the depth of the main excavation, side slopes and bracing are 

required. Aboveground as well as underground fuel lines will be rerouted as necessary to 
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allow excavation. Approximately 5800 cu yd is excavated at the mounded area. However, 

it is assumed that only the 5100 cu yd (5865 cu yd allowing for a 15% bulking factor) of 

contaminated soil is treated. The remaining 700 cu yd of soil associated with the upper 2 ft 

of the soil mound has contaminant concentrations below the cleanup levels. Including 50 

cu yd from the area around SB-02&5-24, the total volume of soil to be treated is 5150 cu yd 

(5920 cu yd allowing for bulking). The excavated soil is treated in a portable low­

temperature thermal treatment unit located on the Base. The excavation is backfilled with 

the treated soil and the soil from the upper part of the mound. 

The portable low-temperature treatment unit is used to remove VOCs and any 

semivolatile organic compounds from the soil. The unit does not use combustion of the 

waste as the treatment method. Instead, heat is applied indirectly to the soil through a hot 

oil heat transfer system to volatilize the organics. The heat transfer oil heater system can 

be heated by propane, natural gas, or other fuels. Part of the flue gas from the heating sys­

tem flows into the screw conveyor and maintains the purge gas temperature above 300°F to 

prevent condensation of vaporized organics and moisture. Combustion does not occur be­

cause no oxygen is present in the chamber. The vapor-phase contaminants are then con­

densed and removed as a liquid that is sent to an off-site RCRA facility for incineration. 

The noncondensable vapors exiting the condenser pass through a vapor-phase activated car­

bon adsorption system. The spent carbon is sent to a permitted, off-site regeneration 

facility. 

Evaluation--The on-site treatment alternative could reduce the toxicity and 

volume of the contaminants in the soil, but it would not reduce the mobility. This 

alternative could be effective in reducing the concentrations of TPH in the soil to the 

cleanup levels. The alternative should have both short- and long-term effectiveness in 

protecting human health and the environment. Although volatilization of some 

contaminants may occur during excavation, implementation of health and safety procedures 

could protect workers from exposure. The alternative has good potential for complying with 
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the RAO, smce removal of the contaminants from the soil could prevent future 

contamination of the groundwater. 

Implementation of this alternative may be difficult, since the presence of 

buried concrete tank saddles and piping may impede excavation. Sufficient equipment, 

skilled technicians, and labor resources exist to satisfy the requirements for this alternative. 

This alternative is estimated to cost $1,800,000. It is estimated that 

remediation could be completed within one year after design completion. The capital cost 

is estimated to be $1,800,000, which is due to excavation and low-temperature thermal 

treatment costs. Since this alternative includes a one-year period of operation, no long-term 

O&M costs are associated with it. 

4.2.1.6 Alternative No. 6--0fT-Site Disposal 

Description--This alternative involves excavation of the contaminated soil and 

disposal in an off-site industrial solid waste landfill. A backhoe is used to excavate through 

the mounded area to a depth of 13 ft bgl. Also, soil is excavated to a depth of 4 ft bgl in 

a 325-sq ft area surrounding SB-02&5-24. Because of the depth of the main excavation, side 

slopes and bracing will be required. Aboveground as well as underground fuel lines will be 

rerouted as necessary to allow excavation. Approximately 5800 cu yd is excavated at the 

mounded area. However, it is assumed that only the 5100 cu yd (5865 cu yd allowing for 

a 15% bulking factor) of contaminated soil is sent off site for disposal. The remaining 

700 cu yd of soil associated with the upper 2 ft of the soil mound has contaminant 

concentrations below the cleanup levels. Including 50 cu yd from the area around 

SB-02&5-24, the total volume of soil to be disposed of is 5150 cu yd (5920 cu yd allowing 

for a bulking factor). The excavated soil is loaded into roll-off containers, which are loaded 

onto trucks and transported to the landfill. Analyses are necessary to characterize the waste 

for disposal purposes. For costing purposes, it is assumed that the soil is disposed of in the 

Nu-Mex landfill in Sunland Park, New Mexico, since this is the nearest industrial solid waste 
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landfill permitted to accept the soil. The excavation is backfilled with soil from the upper 

part of the soil mound as well as with clean soil obtained from other areas of the Base. 

Evaluation--This alternative would not reduce the toxicity, mobility, and 

volume of the contaminants in the soil. However, the remaining soil should have 

concentrations of TPH below the cleanup levels. The alternative should have both short­

and long-term effectiveness in protecting human health and the environment. Although 

volatilization of contaminants may occur during excavation, implementation of health and 

safety procedures could protect workers from exposure. Since the contaminants are 

removed, this alternative has excellent potential to comply with the RAOs by preventing 

future contamination of the groundwater. 

Implementation of this alternative may be difficult, since the presence of 

buried concrete tank saddles and piping may interfere with excavation. Sufficient 

equipment, disposal facilities, and labor resources exist to satisfy the requirements for this 

alternative. 

This alternative is estimated to cost $1,500,000. It is estimated that 

remediation could be completed within one year after design completion. The capital cost 

is estimated to be $1,500,000, which is due to costs for excavation, transport, and disposal 

of the soil. No annual O&M costs are associated with this alternative. 

4.2.2 Screening of Alternatives for Site 8 

This section provides a brief description of each remedial action alternative 

developed to address the RAOs for Site 8. A summary of the process options included in 

the alternatives is presented in Table 4-2. Also provided for each alternative is an 

evaluation of the effectiveness, implementability, and cost for the alternative. Figure 4-5 

shows the estimated area of contamination at Site 8. 
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Tajle 4-2 

Assembled Alternatives for Site 8 

j j j 

j j 

j 

j 

j 

j j 
j 

1. No action 

2. Limited action 

3. Limited action 

4. 

5. Excavation/off-site treatment (incineration)/disposal (off-site RCRA hazardous 

industrial solid waste for nonhazardous soil 

6B. Excavation/off-site treatment (stabilization/solidification)/disposal (off-site RCRA 
hazardous waste for hazardous soil 

Note--Since it is not certain whether the soil at Site 8 is nonhazardous or hazardous, Alternative No. 6 was 
divided into Alternatives 6A and 6B, which provide for disposal of the soil as nonhazardous and hazardous, 
respectively. 
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4.2.2.1 Alternative No. 1--No Action 

Description--The no-action alternative provides a baseline for comparison of 

the other alternatives. This alternative does not institute any type of remedial action to 

reduce the potential for exposure at Site 8, nor does it include institutional action, 

containment, excavation, treatment, or disposal technologies. This alternative depends 

entirely on natural processes for any reduction in the concentration of contaminants. 

Evaluation--The no-action alternative would not significantly reduce the 

toxicity, mobility, or volume of the contaminated soil. Since no active remediation would 

take place, the alternative would have a protracted period of implementation. It would not 

protect human health or the environment. All current and potential risks would remain. 

The no-action alternative would not meet the RAOs. 

The no-action alternative is readily implementable. Sufficient resources are 

available to meet the requirements of this alternative. Regulatory restrictions would not 

prevent the actions under this alternative. 

Alternative No. 1 has no capital or O&M costs associated with it. 

4.2.2.2 Alternative No. 2--Limited Action 

Description--The limited action alternative institutes land use restrictions for 

Site 8. Land use restrictions prohibit certain uses of the land as well as extraction of 

groundwater from the area. Under this alternative, work could not continue at the area. 

As shown in Figure 4-6, a fence surrounds the area restricts access. Approximately 500 

linear ft of additional fencing are required to enclose the area. As with the no-action 

alternative, the limited action alternative depends entirely on natural processes for any 

reduction in the concentration of contaminants. 
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Evaluation--The limited action alternative would not reduce the toxicity, 

mobility, or volume of the contaminated soil. Land use restrictions would be only minimally 

effective in preventing either dermal contact or inhalation of volatiles. The time frame for 

this alternative is not acceptable. This alternative would not meet the RAOs. 

The actions to be instituted in Alternative No. 2 are readily implementable. 

Adequate materials, equipment, and labor resources exist to meet the requirements of this 

alternative. There are no known regulatory restrictions that would prevent implementing 

these actions. 

The cost for this alternative is estimated to be $16,000. The major component 

for the capital cost is the fence construction. No O&M costs are associated with this 

alternative. 

4.2.2.3 Alternative No. 3--Limited Action (Capping) 

Description--This alternative calls for installing an asphalt cap over the work 

areas at the Truck Washrack Area in addition to implementing the land use restrictions 

described in Alternative No. 2. Alternative No. 3 also provides for 500 ft of additional 

fencing to restrict access. This alternative allows work to continue at the Refuse Collection 

Truck Area. Capping could be completed within one year after design completion. The 

area that is capped under this alternative is shown in Figure 4-7. Approximately 13,050 sq 

ft of asphalt capping is required. 

Evaluation--This alternative would not reduce the toxicity, mobility, or volume 

of the contaminants. It could be somewhat effective in protecting human health and the 

environment for the short term. However, the long-term effectiveness would depend on 

continued maintenance of the asphalt cap. The alternative could be moderately effective 

in preventing dermal contact with contaminated soil by on-site personnel, but it would not 

be effective in preventing inhalation of contaminated soil, since some contaminated areas 
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are not capped. Workers could still be exposed to contaminated soil if they worked on the 

uncapped areas or if the wind blew contaminated dust in the direction of the capped work 

areas. Thus, this alternative has low potential for complying with the RAOs. 

Alternative No.3 is readily implementable. Adequate equipment, materials, 

and labor are available to meet the requirements of the alternative. There are no known 

regulatory restrictions that would prevent the proposed actions. 

The capital cost for this alternative is estimated to be $110,000. The major 

component for the capital cost is the asphalt capping. Maintenance of the asphalt cap drives 

the O&M costs. A period of performance of 30 years is assumed. The annual O&M costs 

are estimated to be $6700, yielding a present worth of $210,000 for this alternative. 

4.2.2.4 Alternative No. 4--Source Containment 

Description--This alternative involves asphalt capping of the entire area of 

contamination at Site 8 as well as capping of the entire Refuse Collection Yard. This 

alternative also provides for land use restrictions as described in Alternative No. 2. The 

area that is capped under this alternative is shown in Figure 4-8. An area of approximately 

41,000 sq ft is covered with an asphalt cap. Approximately 800 linear ft of additional 

fencing is installed to restrict access. Capping could be completed within one year after 

design completion. 

Evaluation--This alternative would not reduce the toxicity, mobility, or volume 

of the contaminants. It could be somewhat effective in protecting human health and the 

environment for the short term. After implementation, the alternative could be effective 

in preventing dermal contact with, and inhalation of, volatiles by site personnel. However, 

the long-term effectiveness depends on the continued maintenance of the asphalt cap. The 

alternative has good potential for meeting the RAOs. 
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Alternative No.4 is readily implementable. Adequate equipment, materials, 

and labor are available to meet the requirements of the alternative. There are no known 

regulatory restrictions that would prevent the proposed actions. 

The capital cost for this alternative is estimated to be $180,000. The major 

component for the capital cost is the asphalt capping. The activities and services associated 

with maintaining the asphalt cap drive the O&M costs. A period of performance of 30 years 

is assumed. The annual O&M costs are estimated to be $7700, yielding a net present worth 

of $300,000 for this alternative. 

4.2.2.5 Alternative No. 5--0fT-Site Treatment (for Hazardous Soil) 

Description--This alternative is based on the assumption that the soil at Site 

8 is considered a hazardous waste. This alternative includes excavation of the contaminated 

soils and incineration at an off-site RCRA facility. A front-end loader is used to excavate 

the soil to a depth of 2 to 4ft bgl. Approximately 1610 cu yd of soil is excavated. Allowing 

for a 15% bulking factor, the volume of soil to be treated is approximately 1850 cu yd. The 

soil is loaded into roll-off containers, which are loaded onto trucks and transported to the 

RCRA facility. The RCRA facility is responsible for stabilization and disposal of the ash 

in a RCRA landfill. For costing purposes, it is assumed that the incinerator operated by 

APTUS in Aragonite, Utah, is used. Analyses are necessary to characterize the waste 

before it is accepted for incineration. It is also necessary to track the soil by the hazardous 

waste manifest system. The excavation is backfilled with clean soil obtained from other 

areas of the Base. 

Evaluation--This alternative could reduce the toxicity, mobility, and volume 

of the pesticide contaminants in the soil. It could reduce the mobility of the metals in the 

soil. This alternative could also be effective in reducing the concentrations of pesticides and 

metals in the remaining soil to the cleanup levels. The alternative should have both short­

and long-term effectiveness in protecting human health and the environment. Although 
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some contaminants could become airborne during excavation, implementation of health and 

safety procedures could protect workers against exposure. Since this alternative involves 

removal of the contaminants, it has excellent potential for meeting the cleanup levels 

specified in the RAO. 

This alternative is considered to be readily implementable. There are no 

known regulatory restrictions that would prevent any of the proposed actions. Sufficient 

incinerator capacity, equipment, transportation, and labor resources exist to satisfy the 

requirements for this alternative. 

This alternative is estimated to cost $4,100,000. Remediation could be 

completed within one year after design. The capital cost is estimated to be $4,100,000, 

which is due to costs for excavation and incineration of the soil. Since remediation will 

occur within a one-year period, no long-term O&M costs are associated with this alternative. 

4.2.2.6 Alternative No. 6A--OtT-Site Disposal (for Nonhazardous Soil) 

Description--This alternative is based on the assumption that the contaminated 

soil at Site 8 is nonhazardous. The alternative includes excavation and disposal of the 

contaminated soil. A front-end loader is used to excavate the soil to a depth of 2 to 4ft bgl. 

Excavation yields a soil volume of approximately 1610 cu yd (1850 cu yd allowing for a 15% 

bulking factor). The excavated soil is disposed of in an off-site industrial solid waste landfill. 

The soil is loaded into roll-off containers, which are loaded onto trucks and transported to 

the landfill. For costing purposes, it is assumed that the soil is disposed of in the Nu-Mex 

Landfill in Sunland Park, New Mexico, which is the nearest industrial solid waste landfill 

that is permitted to accept the contaminated soil. Analyses are necessary to characterize 

the waste for disposal purposes. The excavation is backfilled with clean soil obtained from 

other areas of the Base. 
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Evaluation--This alternative would not reduce the toxicity, mobility, and 

volume of the contaminants. However, the remaining soil should have contaminant 

concentrations below the cleanup levels. This alternative could be effective in protecting 

human health and the environment, and could prevent dermal contact with, and inhalation 

of, contaminated soil. The alternative has excellent potential to meet the RAOs. 

This alternative is technically feasible. The necessary equipment, labor, 

analytical services, and disposal facilities are available. This alternative should also be 

implementable on the basis of administrative feasibility, since no regulations are known to 

preclude the proposed actions. If the soils are determined to be hazardous waste, this 

alternative is not applicable. 

The capital cost for this alternative is estimated to be $350,000. The major 

components for the capital cost are the costs associated with excavation, management, and 

disposal. Remediation could be completed within one year after design completion. There 

are no O&M costs, so the total cost for this alternative is $350,000. 

4.2.2.7 Alternative No. 6B--OfT-Site Treatment/Disposal (for Hazardous Soil) 

Description--This alternative is based on the assumption that the contaminated 

soil at Site 8 is hazardous and that the lead and chlordane concentrations exceed the TCLP 

limit. The alternative involves excavation of the contaminated soil. The excavated soil is 

stabilized at an off-site RCRA facility and disposed of in an off-site RCRA hazardous waste 

landfill. A front-end loader is used to excavate the soil to a depth of 2 to 4 ft bgl. 

Excavation yields a soil volume of approximately 1610 cu yd (1850 cu yd allowing for a 15% 

bulking factor). The soil is loaded into roll-off containers, which are loaded onto trucks and 

transported to the RCRA facility. Analyses are necessary to characterize the waste prior 

to transportation to the facility. It is necessary to track the soil by the hazardous waste 

manifest system. For costing purposes, it is assumed that the soil is stabilized at the TECO, 

Inc. facility in Robstown, Texas, and disposed of in the hazardous waste landfill at the same 
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facility. The excavation is backfilled with clean soil obtained from other areas of the site. 

Evaluation--This alternative would not reduce the toxicity and volume of the 

contaminants. However, the remaining soil should have contaminant concentrations below 

the cleanup levels. Stabilization could reduce the mobility of the contaminants in the soil 

that is landfilled. This alternative could be effective in protecting human health and the 

environment for the short and long term. Although some contaminants may become 

airborne during excavation, implementation of health and safety procedures could protect 

workers against exposure. The alternative should be effective and reliable in preventing 

dermal contact with, and inhalation of, contaminated soil by on-site personnel. It has 

excellent potential to satisfy the RAOs. 

Alternative No. 6B is readily implementable. Adequate equipment, treatment 

and disposal facilities, labor, and analytical services are available to meet the requirements 

of the alternative. If the soils are determined to be hazardous waste due to chlordane 

(D020), there are no problems with disposing of the waste in a hazardous waste landfill 

because Waste Code D020 is not land disposal restricted at this time. If the soils are 

determined to be hazardous waste due to lead (D008), they would have to be stabilized 

prior to landfilling to meet the land disposal restrictions. There are no known regulatory 

restrictions that would prevent the implementation of this alternative. 

The capital cost for this alternative is estimated to be $1,200,000. The major 

components for the capital cost are excavation, treatment, disposal, and transportation. 

Remediatio~ could be completed within one year after design completion. There are no 

O&M costs, so the total cost for this alternative is $1,200,000. 

4.2.3 Screening of Alternatives for Site 14 

This section provides a brief description of each remedial action alternative 

developed to address the RAO for Site 14. A summary of the process options included in 

4-34 December 1993 



the alternatives is presented in Table 4-3. Also provided for each alternative is an 

evaluation of the effectiveness, implementability, and cost for the alternative. The estimated 

area of contamination at Site 14 is shown in Figure 4-9. 

4.2.3.1 Alternative No. 1--No Action 

Description--The no-action alternative provides a baseline for comparison of 

the other alternatives. This alternative does not institute any type of remedial action to 

reduce the potential for exposure at Site 14, nor does it include monitoring, institutional 

action, containment, excavation, treatment, or disposal technologies. This alternative would 

rely entirely on natural processes for any reduction in the concentration of contaminants. 

Evaluation--The no-action alternative would not significantly reduce the 

toxicity, mobility, or volume of the contaminated soil within an acceptable ti:J;ne. Since only 

remediation by natural attenuation would take place, the alternative would have a 

protracted period of implementation. It would not protect human health or the 

environment. All current and potential risks would remain. The no-action alternative would 

not meet the RAO. 

The no-action alternative is readily implementable. There are no known 

regulatory restrictions that would prevent the proposed actions under this alternative. 

No capital or O&M costs are associated with Alternative No. 1. 

4.2.3.2 Alternative No. 2--Lirnited Action 

Description--The limited action alternative institutes land use restrictions for 

Site 14. Land use restrictions prohibit certain uses of the land as well as extraction of 

groundwater from the area. As shown in Figure 4-10, a fence surrounds the area to restrict 

access. Approximately 500 linear ft of fencing is required to enclose the 13,300-sq-ft area. 

4-35 December 1993 



Table 4-3 

Assembled Alternatives for Site 14 

Excavation by Front-End Loader J J J J 
Backfill with Clean Soil J J J 
Infrared Thermal Desorption J J 

Kiln Incineration J 
On-Site Disposal of Treated Soil J 
Off-Site Industrial Solid Waste Landfill J 
Off-Site RCRA Hazardous Waste Landfill 

1. No action 

2. Limited action 

3. 

4A. Excavation with treated soil 

4B. Excavation/ on-site treatment (infrared thermal desorption)/ disposal (off-site industrial solid 
waste landfill) /backfill with clean soil 

6. Excavation/disposal 
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As with the no-action alternative, the limited action alternative depends entirely on natural 

processes for any reduction in the concentration of contaminants. 

Evaluation--The limited action alternative would not reduce the toxicity, 

mobility, or volume of the contaminated soil. Land use restrictions could be only minimally 

effective in preventing dermal contact with the soil by site personnel. The time frame for 

this alternative is not acceptable. The alternative would not comply with the RAO. 

The actions to be instituted in Alternative No. 2 are readily implementable. 

Adequate materials and labor resources exist to meet the requirements of this alternative. 

There are no known regulatory restrictions that would preclude implementation of these 

actions. :. 

The capital cost for this alternative is estimated to be $15,000. The major 

component for the capital cost is the fencing. A period of performance of 30 years is 

assumed. There are no O&M costs, so the total cost for this alternative is $15,000. 

4.2.3.3 Alternative No. 3--Source Containment 

Description--This alternative involves capping the entire area of contamination 

with an asphalt cap to prevent dermal contact with the contaminants by on-site workers. 

Land use restrictions are also applied to the entire area. Land use restrictions prohibit 

certain uses of the land as well as extraction of groundwater from the area. As shown in 

Figure 4-11, an area of approximately 12,000 sq ft is capped with asphalt. This alternative 

could allow work to continue at the site. 

Evaluation--This alternative would not reduce the toxicity, mobility, or volume 

of the contaminants. It could be moderately effective in protecting human health and the 

environment for the short term. It could also be effective in preventing dermal contact with 

the contaminated soil by on-site personnel. However, the long-term effectiveness depends 
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on the continued maintenance of the cap. The alternative has good potential to satisfy the 

RAO. 

Alternative No.3 is readily implementable. Adequate equipment, materials, 

and labor are available to meet the requirements of the alternative. There are no known 

regulatory restrictions that would prevent the proposed actions. 

The capital cost for this alternative is estimated to be $100,000. The major 

component for the capital cost is the asphalt capping. The activities and services associated 

with maintaining the asphalt cap represent the major portion of the O&M costs. Capping 

could be completed within one year after design completion. A period of performance of 

30 years is assumed. The annual O&M costs are estimated to be $6700, yielding a total of 

$200,000 for this alternative. 

4.2.3.4 Alternative No. 4A--On-Site Treatment/Backfill with Treated Soil 

Description--This alternative involves excavation and on-site treatment of the 

contaminated soil at Site 14. A front-end loader is used to excavate to a depth of 2 to 4ft 

bgl. Approximately 740 cu yd of soil is excavated. Allowing for a 15% bulking factor, the 

volume of soil to be treated is approximately 850 cu yd. The excavated soil is treated in a 

portable infrared thermal desorption unit located on the Base. The treated soil is used to 

backfill the excavation. 

The portable infrared thermal desorption unit is used to remove semivolatile 

organic pesticides from the soil. The unit does not use combustion of the waste as the 

treatment method. Instead, heat is applied to the soil by infrared heaters to volatilize the 

organic pesticides. Combustion does not occur because no oxygen is present. The soil is 

transported by a conveyor into the desorption chamber where the organics are volatilized. 

Steam is used to sweep the volatilized compounds from the chamber. The steam and vapor­

phase contaminants pass through a heat exchanger where most of the vapors are condensed. 
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Contaminants are removed from the remaining gas stream when it passes through a 

scrubber, then through a vapor-phase carbon adsorption unit. The condensate from the 

condenser passes through an oil/water separator and a liquid-phase carbon adsorption unit 

where the contaminants are removed. The residue from the oil/water separator and the 

carbon from both adsorption units are sent to an off-site RCRA facility for incineration; the 

condensed steam is recycled. The treated soil is used as backfill for the excavation. 

Evaluation--This alternative could reduce the toxicity, volume, and mobility 

of the contaminants. High-temperature thermal desorption using infrared heaters has good 

potential to be effective in removing pesticides from soils. This alternative could have short­

and long-term effectiveness in preventing dermal contact with the contaminated soil. 

Although some contaminants may become airborne during excavation, the implementation 

of health and safety procedures could protect workers against exposure. The alternative has 

good potential for meeting cleanup levels specified in the RAO. 

This alternative is considered to be implementable. However, infrared thermal 

desorption technology has not been widely tested in full-scale remediation projects. 

Adequate equipment, labor, and analytical services exist to implement the proposed actions 

under this alternative. Since the excavated soil is likely to be hazardous waste, the Base's 

RCRA permit will require modification to include the treatment unit, unless the treatment 

unit is covered by an existing permit (i.e., the company leasing a mobile unit has a RCRA 

permit). This alternative would not be implementable if the chlordane concentration in the 

soil exceeds the TCLP standard and if chlordane becomes a land-banned compound. 

Costs for this alternative are estimated to be $580,000. The capital cost is 

estimated to be $580,000, most of which is due to the cost associated with operating and 

maintaining the thermal desorption system. No long-term O&M costs are associated with 

this alternative. Remediation could be completed within one year after design completion. 
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4.2.3.5 Alternative No. 48--0n-Site Treatment/OtT-Site Disposal 

Description--This alternative involves excavation of the contaminated soil at 

Site 14. A front-end loader is used to excavate to a depth of 2 to 4ft bgl. Approximately 

740 cu yd of soil is excavated. Allowing for a 15% bulking factor, the volume of soil to be 

treated is approximately 850 cu yd. The excavated soil is treated in a portable thermal 

desorption unit located on the Base. The treated soil is loaded into roll-off containers, 

which are loaded onto trucks and transported to an off-site industrial solid waste landfill for 

disposal. For costing purposes, it is assumed that the treated soil is disposed of in the Nu­

Mex Landfill in Sunland Park, New Mexico, which is the nearest industrial solid waste 

landfill that is likely to accept the soil. The excavation is backfilled with clean soil obtained 

from other areas of the Base. 

The portable infrared thermal desorption unit is used to remove semivolatile 

organic pesticides from the soil. The unit does not use combustion of the waste as the 

treatment method. Instead, heat is applied to the soil by infrared heaters to volatilize the 

organic pesticides. Combustion does not occur because no oxygen is present. The soil is 

transported by a conveyor into the desorption chamber where the organics are volatilized. 

Steam is used to sweep the volatilized compounds from the chamber. The steam and vapor­

phase contaminants pass through a heat exchanger where most of the vapors are condensed. 

Contaminants are removed from the remaining gas stream when it passes through a 

scrubber then through a vapor-phase carbon adsorption unit. The condensate from the 

condenser passes through an oil/water separator and a liquid-phase carbon adsorption unit 

where the contaminants are removed. The residue from the oil/water separator and the 

carbon from both adsorption units are sent to an off-site RCRA facility for incineration; the 

condensed steam is recycled. The treated soil is transported to and disposed of in an off-site 

industrial solid waste landfill. 

Evaluation--This alternative could reduce the toxicity, volume, or mobility of 

the contaminants. High-temperature thermal desorption using infrared heaters has good 
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potential to be effective in removing pesticides from soils. This alternative could have short­

and long-term effectiveness in preventing dermal contact with the contaminated soil. This 

alternative has good potential for meeting the cleanup levels specified in the RAO. 

This alternative is considered to be implementable. However, infrared thermal 

desorption has not been widely proved in full-scale remediation projects. Adequate 

equipment, landfill capacity, labor, and analytical services exist to implement the proposed 

actions under this alternative. Since the excavated soil is likely to be a hazardous waste, the 

Base's RCRA permit will require modification to include the treatment unit unless the 

treatment unit is covered by an existing permit (i.e., the company leasing a mobile unit has 

a RCRA permit). This alternative would not be implementable if the chlordane 

concentration exceeds the TCLP standard and if chlordane becomes a land-banned 

compound. 

The capital cost is estimated to be $630,000, most of which is due to the cost 

associated with operating aild maintaining the thermal desorption system. No long-term 

O&M costs are associated with this alternative. Remediation could be completed within 

one year after design. The total cost for this alternative is $630,000. 

4.2.3.6 Alternative No. 5--0fT-Site Treatment 

Description--This alternative is based on the assumption that the soil at Site 

14 is considered a hazardous waste. This alternative includes excavation of the 

contaminated soils and incineration at an off-site RCRA facility. A front-end loader is used 

to excavate the soil to a depth of 2 to 4ft bgl. Approximately 740 cu yd of soil is excavated. 

Allowing for a 15% bulking factor, the volume of soil to be treated is approximately 

850 cu yd. The soil is loaded into roll-off containers, which are loaded onto trucks and 

transported to the RCRA facility. The RCRA facility is responsible for stabilization and 

disposal of the ash in a RCRA landfill. For costing purposes, it is assumed that the 

incinerator operated by APTOS in Aragonite, Utah, is used. Analyses are necessary to 
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characterize the waste before it is accepted for incineration. It is also necessary to track the 

soil by the hazardous waste manifest system. The excavation is backfilled with clean soil 

obtained from other areas of the Base. 

Evaluation--This alternative could reduce the toxicity, mobility, and volume 

of the contaminants in the soil. This alternative could also be effective in reducing the 

concentrations of pesticides in the remaining soil to the cleanup levels. The alternative 

should have both short- and long-term effectiveness in protecting human health and the 

environment. Although some contaminants could become airborne during excavation, 

implementation of health and safety procedures could protect workers against exposure. 

Since this alternative involves removal of the contaminants, it has excellent potential for 

meeting the cleanup levels specified in the RAO. 

This alternative is considered to be readily implementable. There are no 

known regulatory restrictions that would prevent any of the proposed actions. Sufficient 

incinerator capacity, equipment, transportation, and labor resources exist to satisfy the 

requirements for this alternative. 

This alternative is estimated to cost $1,800,000. Remediation could be 

completed within one year after design completion. The capital cost is estimated to be 

$1,800,000, which is due to costs for excavation and incineration of the soil. No long-term 

O&M costs are associated with this alternative. 

4.2.3.7 Alternative No. 6--0fT-Site Disposal 

Description--This alternative is based on the assumption that the soil at Site 

14 is considered a hazardous waste. This alternative includes excavation of the 

contaminated soil and disposal in an off-site RCRA hazardous waste landfill. A front-end 

loader is used to excavate the soil to a depth of 2 to 4ft bgl. Approximately 740 cu yd of 

soil is excavated. Allowing for a 15% bulking factor, the volume of soil to be disposed of 
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is approximately 850 cu yd. The soil is loaded into roll-off containers, which are loaded 

onto trucks and transported to the RCRA hazardous waste landfill. For costing purposes, 

it is assumed that the soil is disposed of in the TECO, Inc. landfill in Robstown, Texas. 

Analyses are necessary to characterize the waste for disposal purposes. It is necessary to 

track the soil by the hazardous waste manifest system. The excavation is backfilled with 

clean soil obtained from other areas of the Base. 

Evaluation--This alternative would not reduce the toxicity, mobility, and 

volume of the contaminants in the soil at Site 14. However, the contaminant concentrations 

in the remaining soil should be below the cleanup levels. The alternative should have short­

and long-term effectiveness in protecting human health and the environment. Although 

some contaminants could become airborne during excavation, implementation of health and 

safety procedures could protect workers against exposure. It is estimated that remediation 

under this alternative could be completed within one year after design completion. The 

alternative could prevent dermal contact with the contaminants. Since this alternative 

involves removal of the contaminants, it has excellent potential to meet the cleanup levels 

specified in the RAO. 

This alternative is considered to readily implementable. Sufficient equipment, 

labor resources, transportation resources, and landfill capacity exist to meet the re­

quirements of this alternative. Even if the soils are determined to be hazardous waste [i.e., 

chlordane (D024) or heptachlor (D031) exceed the TCLP limit], there are no problems with 

disposing of the waste in the landfill because Waste Codes D024 and D031 are not land 

disposal restricted at this time. 

Alternative No. 6 is estimated. to have a present worth of $610,000. 

Remediation could be completed within one year following design completion. The capital 

cost is estimated to be $610,000, which is due to the costs for landfilling the contaminated 

soil. No long-term O&M costs are associated with this alternative. 

4-46 December 1993 



4.3 Alternatives Recommended for Detailed Analysis 

In this section, the most promising alternatives for each of Sites 2&5, 8, and 

14 are identified and recommended for detailed analysis. The reasons for recommending 

these alternatives and the reasons for not selecting other alternatives are discussed. 

4.3.1 Alternatives Recommended for Sites 2&5 

The following alternatives for Sites 2&5 are recommended for detailed 

analysis: 

Alternative No. 1--No action; and 

Alternative No. 3--SVE/bioventing. 

Alternative No. 1 (no action) was selected for detailed analysis to provide a 

baseline for comparison of the other alternatives. Alternative No. 3 is considered to be the 

most promising alternative for reasons summarized in Table 4-4 and discussed below. The 

remaining alternatives were screened from further consideration. 

Alternative No.2 (source containment) was not selected because it would not 

be effective in preventing future contamination of the groundwater at Sites 2&5. Although 

this alternative provides a clay cap, which could reduce the infiltration of rainwater, it would 

not adequately prevent future contamination of the groundwater, because some of the 

contamination is currently located at the vadose zone/groundwater interface. Fluctuating 

groundwater levels would solubilize contamination on the capillary fringe of the vadose 

zone. The alternative would not satisfy the RAO. 

Alternative No.3 (SVE/bioventing) was determined to have good potential 

for satisfying the RAO at Sites 2&5, since removal of the contaminants could prevent future 

contamination of the groundwater. This alternative could also achieve the cleanup levels 
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Table 4-4 

Summary of Evaluations and Recommendations for Sites 2&5 Alternatives 

2 Would not meet RAO. 

3 Good potential for satisfying Readily implemented. Proven J 
RAO. 

4 Good potential for satisfying Readily implemented. Tech-
RAO. nology not widely proved. 

5 Good potential for satisfying Excavation difficult due to 
RAO. subsurface obstructions. 

6 Excellent potential for satisfying Excavation difficult due to 
RAO. subsurface obstructions. 

4-48 December 1993 



specified in the RAO. The remedial actions under this alternative would not require 

excavation of the soils in the main area of contamination. Also, the cost for the alternative 

is lower than the costs for the in situ biosparging alternative, the excavation and treatment 

alternative, and the excavation and disposal alternative. Over time, in situ biodegradation 

could be stimulated through SVE to remediate the less volatile petroleum hydrocarbons. 

A biomonitoring program is necessary to determine the viability of biodegradation in the 

vadose zone at this site. SVE has been widely demonstrated in full-scale remediation 

projects and has proved to be effective for removal of VOCs. Biodegradation has been 

proved to be effective for remediation of sites contaminated with petroleum hydrocarbons. 

Alternative No.4 (in situ biosparging with SVE) would have good potential 

for satisfying the RAO but, because of site conditions, it may not be much more effective 

than SVE. The cost for this alternative is significantly higher than that for Alternative 

No. 3. Also, biosparging has not been proved extensively in full-scale remediation projects. 

Alternative Nos. 5 (on-site treatment) and 6 (excavation/disposal) were not 

selected because they would be difficult to implement because of the subsurface obstructions 

at the site. Concrete tank saddles and pipelines buried at the site would make it very 

difficult to excavate the contaminated soil. If the difficulties in excavating the soil could be 

overcome, Alternative No.6 would have the highest potential for complying with the RAO. 

4.3.2 Alternatives Recommended for Site 8 

The following alternatives for Site 8 are recommended for detailed analysis: 

Alternative No. 1--No action; 

Alternative No. 4--Asphalt capping of the entire refuse collection area and 
land use restrictions; 

Alternative No. 5--Excavation and incineration in an off-site RCRA facility; 
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Alternative No. 6A--Excavation and disposal of nonhazardous soil in an off­
site industrial solid waste landfill; and 

Alternative No. 6B--Excavation, stabilization of hazardous soil in an off-site 
RCRA hazardous waste facility, and disposal of soil in a RCRA hazardous waste 
landfill. 

Alternative No. 1 (no action) was selected for detailed analysis to provide a 

baseline for comparison of the other alternatives. Alternative Nos. 4, 5, 6A, and 6B are 

considered to be the most promising alternatives for reasons summarized in Table 4-5 and 

discussed below. The remaining alternatives were screened from further consideration. 

Alternative No. 2 (limited action) was not selected because it would not meet the 

RAOs. Although it could offer some protection against exposure, it would not be effective in 

preventing dermal contact with, or inhalation of, contaminated soil. Land use restrictions under 

this alternative would also prevent current work activities from being carried out at Site 8. 

Alternative No.3 (limited action--capping) was screened because risks of exposure 

would exist after the remedial actions were carried out. On-site personnel may occasionally 

work around the contaminated areas located outside the existing fence. Under Alternative 

No. 3, workers could still be exposed to risks through dermal contact with, or inhalation of, the 

contaminated soil. For example, personnel working on the capped area could be exposed to 

risk from inhalation of the contaminated soil if the wind blew dust from the contaminated area 

in their direction. This alternative has poor potential for meeting the RAOs. 

Alternative No.4 (source containment--capping) has good potential to meet the 

RAOs. It could prevent the on-site workers from exposure through dermal contact with, and 

inhalation of, contaminated soils. It is also expected to be effective in the long term. 

Alternative Nos. 5 (excavation/incineration), 6A (excavation/disposal for 

nonhazardous soil), and 6B (excavation/treatment/ disposal for hazardous soil) were determined 

to have excellent potential for satisfying the RAOs at Site 8. Since the alternatives involve 
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Table 4-5 

Summary of Evaluations and Recommendations for Site 8 Alternatives 

1 0 

2 16,000 

3 210,000 

4 Good 300,000 J 
5 Excellent potential for satisfying Readily implemented. 4,100,000 J 

RAOs. 

6A Excellent potential for satisfying Readily implemented. 350,000 J 
RAOs. 

6B Excellent potential for satisfying Readily implemented. 1,200,000 J 
RAOs. 
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removal of the soil, the risks of exposure from dermal contact with, and inhalation of, 

contaminated soils could be decreased. The alternatives should have excellent long-term 

effectiveness. 

4.3.3 Alternatives Recommended for Site 14 

The following alternatives for Site 14 are recommended for detailed analysis: 

Alternative No. 1--No action; 

Alternative No. 3--Asphalt capping and land use restrictions; 

Alternative No. 5--Excavation and incineration in an off-site RCRA facility; and 

Alternative No. 6--Excavation and disposal in an off-site RCRA hazardous waste 
landfill. 

Alternative No. 1 (no action) was selected for detailed analysis to provide a 

baseline for comparison of the other alternatives. Alternative Nos. 3, 5, and 6 are considered 

to be the most promising alternatives for reasons listed in Table 4-6 and discussed below. The 

remaining alternatives were screened from further consideration. 

Alternative No.2 (limited action) was not selected because it would not meet the 

RAO. Since this alternative would provide only land use and access restrictions, it would not 

be effective in preventing dermal contact with the contaminated soil by on-site personnel. 

Alternative No. 3 (source containment--capping) was selected for evaluation in 

the detailed analysis because it has good potential for complying with the RAO for Site 14. 

Capping could be effective in preventing the on-site workers from risks of exposure from dermal 

contact with the contaminated soil. It would also be less costly to implement than the infrared 

thermal desorption (Alternative Nos. 4A and 4B), incineration (Alternative No. 5), and 

excavation/disposal (Alternative No. 6) options. 
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Table 4-6 

Summary of Evaluations and Recommendations for Site 14 Alternatives 

2 

3 j 

4A 

4B 

5 Excellent potential for satisfying RAOs. j 

6 Excellent potential for satisfying RAOs. Readily implemented. j 
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Alternative Nos. 4A and 4B have good potential for meeting the RAO. These 

alternatives also have the advantage of reducing the toxicity, mass, and volume of the 

contaminants. They would be more costly to implement than Alternative No.3, which also is 

capable of meeting the RAO. Further, the treatment of pesticide-contaminated soils by infrared 

thermal desorption has not been widely proved, while Alternatives Nos. 5 and 6 are reliable and 

have superior potential for meeting the RAO. 

Alternative No. 5 (excavation/off-site incineration) has excellent potential for 

meeting the RAO. Also, it may be the only soil removal alternative that would be 

implementable if the concentration of either chlordane or heptachlor exceeds the TCLP limits 

and if the compounds become subject to land-ban regulations. Therefo~e, it was selected for 

detailed analysis. 

Alternative No. 6 also was determined to have excellent potential for satisfying 

the RAO. Since this alternative involves removal of the contaminated soil, it could be effective 

in preventing on-site workers from being exposed to risks from dermal contact with the 

contaminated soil. The costs to implement the alternative would be comparable to those for 

Alternative Nos. 4A and 4B, and significantly lower than the costs for Alternative No. 5. 

Although Alternative No. 6 does not reduce the toxicity, mobility, or volume of the 

contaminants, the concentrations of contaminants in the remaining soil would be below the 

cleanup levels. The alternative is also readily implementable. Therefore, it was selected for 

detailed analysis. 
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5.0 DETAILED ANALYSIS OF ALTERNATIVES 

This section presents a detailed analysis of each of the alternatives recom­

mended in Section 4.3 for Sites 2&5, 8, and 14. The detailed analysis expands on the 

preliminary evaluations developed during the screening phase. Section 5.1 presents the 

evaluation criteria used for the detailed analysis. In Sections 5.2, 5.3, and 5.4, detailed 

descriptions of the alternatives, followed by analyses of the alternatives based on the 

evaluation criteria are provided for Sites 2&5, 8, and 14, respectively. Section 5.5 presents 

a comparative analysis of the alternatives for each site. This comparative analysis differs 

from the individual analyses in that alternatives are evaluated in comparison to each other 

in Section 5.5 rather than being evaluated solely on the basis of the evaluation criteria. The 

objective of Section 5.5 is to identify the relative strengths and weaknesses of alternatives 

for each site. 

5.1 Introduction 

The specific evaluation criteria used for the detailed analysis are discussed in 

this section. The evaluation criteria are those listed in Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA (U.S. EPA, 1988). 

5.1.1 FS Evaluation Criteria 

According to the CERCLA guidance, the detailed analysis for an FS focuses 

on the following nine criteria: 

• Overall protection of human health and the environment; 

• Compliance with ARARs; 

• Long-term effectiveness and permanence; 
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• Reductions in toxicity, mobility, and volume through treatment; 

• Short-term effectiveness; 

• Implementability; 

• Cost; 

• State acceptance; and 

• Community acceptance. 

State and community acceptance will be addressed in the Decision Document after 

comments on the FS and the Proposed Plan have been received. This detailed analysis 

addresses the first seven criteria as discussed below. 

Overall Protection of Human Health and the Environment--This criterion 

draws on evaluations of other evaluation criteria, in particular, long- and short-term 

effectiveness and compliance with ARARs. This criterion provides for consideration of 

whether an alternative has any unacceptable short-term consequences. 

Compliance with ARARs--This criterion includes the potential for an 

alternative to meet the chemical-, action-, and location-specific ARARs, as well as the 

RAOs. A presentation of ARARs is provided in Appendix B. 

Long-Term Effectiveness and Permanence--This criterion allows consideration 

of the risk remaining at a site after remedial action is complete. The remaining risk may 

include risk associated with untreated waste or residuals from treatment. The adequacy and 

reliability of controls (e.g., source containment systems) used to manage untreated waste or 

residuals from treatment are also assessed. 

Reductions in Toxicity, Mobility, and Volume Through Treatment--This 

criterion addresses the following: 
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• Treatment processes used and materials treated; 

• Quantities of hazardous materials destroyed or treated; 

• Expected percentage reduction in toxicity, mobility, and volume; 

• Degree to which treatment is irreversible; and 

• Type and quantity of residuals remaining after treatment. 

Short-Term Effectiveness--This criterion considers the impacts on human 

health and the environment of the alternative during the construction and implementation 

phase of the remedial action. The following factors are addressed: 

• Protection of community during remedial actions; 

• Protection of workers during remedial actions; 

• Environmental impacts during remedial actions; and 

• Time requirements to achieve RAOs. 

Implementability--This criterion considers the technical and administrative 

feasibility and availability of services and materials. The following factors are addressed: 

• Feasibility of construction and operation; 

• Reliability of the technology; 

• Ease of carrying out additional remedial action, if needed; 

• Ability to monitor effectiveness of remedial actions; 

• Activities needed to coordinate with other offices and agencies; 

• Availability of TSD facilities; 

• Availability of required equipment and specialists; 
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• Availability of required materials and services; and 

• Availability of prospective technologies. 

Cost--This criterion includes a detailed assessment of the costs for each 

alternative. This criterion includes consideration of the following: 

• Direct capital costs; 

• Indirect capital costs; 

• O&M costs; and 

• Present worth analysis. 

These criteria will be used to evaluate the alternatives for all three sites. 

Calculations for the design and cost estimate for each alternative are provided in Appendix 

D. 

5.1.2 Evaluation Criteria Specified in HSWA Permit 

Holloman AFB's HSWA permit specifies that the following criteria be used 

in the evaluation of a corrective measure: 

• Technical: 

--Performance, 

--Reliability, 

--Implementability, and 

--Safety; 

• Environmental; 

• Human Health; 
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• Institutional; and 

• Cost. 

Table 5-1 provides a comparison of how each of the criteria specified in the HSWA permit 

is addressed in the seven evaluation criteria used in this FS. 

5.1.3 Proposed Subpart S Evaluation Criteria 

The proposed RCRA Subpart S rules specify that the following criteria be 

considered in the selection of an alternative: 

• Long-term reliability and effectiveness; 

• Reduction of toxicity, mobility, or volume; 

• Short-term effectiveness; 

• lmplementability; and 

• Cost. 

Table 5-1 also provides a comparison of how the Subpart S criteria are addressed by the 

seven evaluation criteria used in this FS. 

5.2 Individual Analysis of Alternatives for Sites 2&5 

This section provides detailed descriptions and evaluations for the alternatives 

selected for Sites 2&5. 

5.2.1 Alternative No. 1--No Action 

A no-action alternative was considered in the detailed analysis for each site. 

Evaluation of this alternative provides a baseline for comparison of the other alternatives. 
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before and after implementation of alter­
native) 
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relations) 

Technical performance (evaluate the 
ability of the alternative to perform 
intended functions and the useful life of 
the technologies in the alternative) 
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beneficial and adverse effects of the 
response) 

Implementability (evaluate need to 
coordinate with and obtain necessary 
approvals and permits from regulatory 
agencies) 

Long-term reliability and effectiveness 
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(Continued) 

Holloman AFB~s HSW A Permit 
.· Evaluation Criteria 

Technical performance (evaluate the 
ability of the alternative to perform 
intended functions and the useful life of 
the technologies in the alternative) 

Safety (evaluate threats to workers during 
implementation) 

Environmental (evaluate short-term 
beneficial and adverse effects of the 
response) 

Institutional (evaluate the effects of 
regulations, guidance, advisories, 
ordinances, and community relations) 

Technical reliability (evaluate the 
operation and maintenance requirements; 
the reliability under analogous conditions; 
the effectiveness of combinations of 
technologies; and the flexibility to respond 
to site changes) 

Cost (include direct and indirect capital 
costs, O&M costs) 

Proposed Subp..,rt S EvaluationCdteria 

Reduction of toxicity, mobility, or 
volume (evaluate the treatment processes, 
amount of hazardous wastes destroyed or 
treated, degree to which the treatment is 
irreversible, and residuals remaining after 
treatment) 

Short-term effectiveness (evaluate the 
reduction of existing risks, short-term 
risks for community, workers, or 
environment, and time until full 
protection is achieved) 

Implementability (evaluate the 
constructability of technology, 
operational reliability, need for permits 
or approvals, availability of necessary 
equipment and specialists, available 
location and capacity of needed TSD 
facilities) 

Cost (include capital, operation and 
maintenance, NPV of capital and O&M), 
and potential future remedial action costs) 



5.2.1.1 Description 

The no-action alternative does not implement any remedial action at Sites 2&5 

to achieve the RAO, nor does it include any institutional action, containment, excavation, 

treatment, or disposal technologies. Under the no-action alternative, any reduction in the 

concentration of contaminants occurs through natural processes (e.g., biodegradation by 

naturally occurring microorganisms, dilution, etc.). Figure 5-l shows the area of 

contamination at Sites 2&5. 

5.2.1.2 Evaluation 

Overall Protection of Human Health and the Environment--The no-action 

alternative would not protect human health and the environment. The alternative would 

not prevent future contamination of the groundwater at Sites 2&5. 

Compliance with ARARs--Since the alternative would neither reduce the 

concentration of contaminants to the cleanup levels nor prevent future contamination of the 

groundwater, it would not comply with the RAO. No location-specific ARARs were 

identified for this site. Since no action is taken under this alternative, action-specific 

ARARs do not apply. 

Long-Term Effectiveness and Permanence--The no-action alternative does not 

diminish the contamination at the site. No long-term management controls are instituted 

to provide protection from the contamination or any residuals. The contaminants in the soil 

would continue to pose a risk of future contamination of the groundwater. A five-year 

review is required to reassess the risks to human health and the environment. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--The no­

action alternative provides no treatment to reduce the toxicity, mobility, or volume of the 

contaminants in the soil at Sites 2&5. All currently contaminated soils would remain. This 
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alternative does not meet the statutory preference for treatment to reduce hazards posed 

by the principal threats at the site. 

Short-Term Effectiveness--No additional short-terms risks to the community, 

to workers, or to the environment would occur because of implementation of the no-action 

alternative. The time until the RAO is achieved would be indefinite. 

Implementability--The no-action alternative is considered to be implementable. 

There are no limitations due to technical feasibility. There are no known regulatory 

restrictions that would prevent implementation of this alternative. Also, there are no 

limitations due to availability of equipment, materials, facilities, or services. Groundwater 

monitoring provisions in the Base-wide groundwater monitoring program are adequate to 

monitor the conditions at the site. There are no migration pathways that could not be 

monitored effectively. 

Cost--The no-action alternative is estimated to have a 30-year present worth 

cost of $0. There are no capital or O&M costs associated with this alternative. 

5.2.2 Alternative No. 3--Soil Vapor Extraction/Bioventing 

This alternative involves implementation of SVE in the vadose zone. 

Groundwater monitoring is provided during the period of remediation. 

5.2.2.1 Description 

Under this alternative, four SVE wells are installed as shown in Figure 5-2. 

The SVE wells are drilled through the soil mound into the vadose zone to a depth of 13 ft 

bgl and screened above the water table in the interval from 8 to 12 ft bgl. The level of the 

water table fluctuates between approximately 11 and 15 ft bgl. A schematic of the SVE 

system is shown in Figure 5-3. Each SVE well is assumed to have a diameter of influence 
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of 75ft. The flow rate through each of the four SVE wells is approximately 15 to 25 cfm, 

yielding a flow rate of 60 to 100 cfm through the entire SVE system. A common header 

connects the SVE wells to the blower in the vacuum system. A vapor-phase carbon 

adsorption system is included to remove VOCs from the extracted vapors. The spent carbon 

is sent to a licensed regeneration facility. Condensate from the SVE system is collected, 

analyzed, and, if determined to be nonhazardous, disposed of in the Base wastewater 

treatment plant. If the condensate is determined to be hazardous, it is disposed of in a 

RCRA-permitted facility. Approximately 400 ft of piping is required for the soil SVE 

system. A 6-in. clay cap is installed over the former bermed area (24,000 sq ft) to prevent 

the soil vacuum from causing channeling in certain areas. The total treatment time for this 

alternative is estimated to be five years. At the completion of the remedial actions, analyses 

of soil samples for TPH are performed to confirm that the contaminant concentrations in 

the soil are below the cleanup levels. 

Under this alternative, two additional groundwater monitoring wells are 

installed in the proposed locations shown in Figure 5-2. The groundwater beneath Sites 2&5 

is monitored annually for five years while the SVE system is in operation. Groundwater 

samples are analyzed for TPH and volatile aromatics by U.S. EPA Methods 418.1 and 8020, 

respectively. Also, four soil gas monitoring probes are installed along the perimeter of the 

mounded area to monitor the effectiveness of the SVE system operation. 

Soil gas is monitored for oxygen, carbon dioxide, VOCs, and biological activity 

stimulated over time by inducement of oxygen flow into the vadose zone. Nutrients will be 

injected periodically through soil vents and the effects of these nutrients on biological 

growth will be monitored. These activities will allow determination of the degree to which 

in situ biodegradation can be stimulated through SVE. Laboratory testing of soil samples 

contaminated with TPH will be conducted to determine the optimal range of nutrient 

concentrations to maintain the biological activity in the vadose zone. The operation and 

monitoring program for in situ biodegradation could be developed within the first year of 

SVE operation. 
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The contaminated soil surrounding SB-02&5-24 is excavated and disposed of. 

A front-end loader is used to excavate the 325-sq ft area to a depth of 4 ft bgl. 

Approximately 50 cu yd (58 cu yd allowing for a 15% bulking factor) is excavated and 

loaded into roll-off containers that are transported by truck to an industrial solid waste 

landfill. The waste materials are covered before the trucks leave the site. For costing 

purposes, it is assumed that the soil is disposed of in the Nu-Mex Landfill in Sunland Park, 

New Mexico, approximately 90 miles from the Base. This landfill is the nearest industrial 

solid waste landfill to the Base. The landfill is permitted to accept nonhazardous soil 

contaminated with petroleum hydrocarbons. Analyses are necessary to characterize the 

waste for disposal purposes. The excavation is backfilled with clean soil obtained from 

other areas of the Base. 

General services are also required for this alternative. An administrative office 

trailer is located on site for use by personnel coordinating the remedial actions. A separate 

trailer is provided for other site workers. A health and safety program is implemented at 

the site to reduce the risks of injuries and exposure to health risks. Appropriate personnel 

and personal protective equipment are supplied at the site as part of the program. 

Decontamination areas for personnel and equipment are established. A parking area is also 

established to provide space for vehicles used by workers, supervisors, administrators, and 

site visitors. 

Mter the remedial actions are completed, the site is restored to its previous 

condition. All equipment and temporary buildings are removed from the site. The site is 
' 

then graded to allow stormwater to run off of the site. Finally, all areas are covered with 

a layer of gravel. 

5.2.2.2 Evaluation 

Overall Protection of Human Health and the Environment--Alternative No. 

3 should protect human health and the environment. This alternative is expected to reduce 
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the TPH concentrations in the soil to below 1000 mg/kg, which is the cleanup level specified 

in the RAO. Implementation of the in situ treatment alternative could prevent future 

contamination of the groundwater. This alternative should not pose unacceptable short-term 

risks. 

Compliance with ARARs--This alternative should comply with the RAO. It 

should also comply with the chemical- and action-specific ARARs. No location-specific 

ARARs were identified for Sites 2&5. 

Long-Term Effectiveness and Permanence--After remedial actions are 

completed, the concentration of TPH in the soil should be below 1000 mgfkg. The residual 

contaminants should not pose a significant risk of future contamination of the groundwater 

at Sites 2&5. A five-year review should be performed to determine the degree to which 

remediation has been successful. SVE systems have been implemented extensively and have 

been widely proved in full-scale remediation projects. It is likely that the SVE system will 

be effective in removing VOCs from the contaminated soil. Further, bioremediation of soils 

contaminated with petroleum hydrocarbons has been demonstrated to be effective. The 

degree of confidence that the proposed remediation system would meet the estimated 

performance specifications is high. 

Since this alternative is expected to achieve remediation of the contaminated 

soil within six years after design completion, long-term management should not be required. 

It is not likely that major equipment would require replacement during the period of 

remediation. All mechanical components would have an expected operating life of at least 

10 years, whereas the operation of the SVE system is expected to continue for approximately 

5 years. 

The controls used under this alternative to manage residuals from treatment 

are adequate and reliable. The contaminated soil surrounding SB-02&5-24 is to be 

excavated and, along with cuttings generated during drilling, will be disposed of in an 
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industrial solid waste landfill. There should be few uncertainties associated with land 

disposal of the soil and cuttings. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--The SVE 

process used under this alternative is expected to address the principal threats at Sites 2&5. 

This alternative would significantly reduce the mass and volume of the contaminants in the 

soil at Sites 2&5. It is estimated that approximately 75% of the organic compounds from 

the fuel would be removed or degraded in lowering the TPH concentration from an average 

of approximately 4000 mgjkg to below 1000 mg/kg. The SVE and biodegradation processes 

are irreversible. 

Some organic compounds may remain in the soil at the end of the remediation 

period. The remaining contaminants will exist in concentrations below the cleanup level 

(1000 mg/kg for TPH). The toxicity of the remaining waste should be decreased through 

biodegradation. The mobility of the untreated waste would not be reduced through this 

alternative. 

Excavated soil, drilling cuttings, and spent carbon will have to be disposed of. 

The excavated soil and cuttings will be disposed of in an industrial solid waste landfill. The 

spent carbon will be sent to a licensed regeneration facility. These residuals pose very little 

risk. This alternative meets the statutory preference for treatment to reduce hazards posed 

by the principal threats at the site. 

Short-Term Effectiveness--Since this alternative implements in situ treatment 

of the contaminated soil, there should be very little potential for exposure for the 

community or the workers during implementation of the alternative. 

There could be some degree of potential exposure to the workers during the 

drilling and excavation activities. The workers may be exposed to risks from VOCs and 

other contaminants present in the drilling cuttings and in the excavated soil. The exposure 
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could be minimized by contracting with experienced contractors and by ensuring that the 

workers wear appropriate personal protective equipment. 

There could also be a small degree of potential exposure to the community and 

to the workers associated with transporting the cuttings and the excavated soil to a landfill. 

The risks of exposure could be minimized by contracting with experienced and reputable 

transportation and disposal contractors. Also, the risks of exposure can be reduced by 

making sure all workers are properly trained. There are no risks to the community or to 

workers that could not be readily controlled. 

Under this alternative, the remedial actions should have minimal environmen­

tal impacts. It is possible that drilling activities could cause the contaminants adsorbed onto 

the soil to leach into the groundwater. There are no adverse environmental impacts that 

could not be avoided or minimized under this alternative. The remedial actions should not 

have adverse effects on wildlife or vegetation. 

Under this alternative, operation of the SVE system would be required for 

approximately five years for protection against the threats of future contamination of 

groundwater. The cleanup levels specified in the RAO could be achieved within six years 

after design completion. 

lmplementability--Alternative No.3 is considered to be readilyimplementable. 

The reliability of SVE systems for in situ treatment ofcontaminated soils has been widely 

demonstrated. Only minor schedule delays are expected to occur since there are few 

uncertainties associated with the SVE technology. However, the time required for initiation 

of effective biodegradation at the site is uncertain. 

Drilling technologies are well proven and demonstrated for installing wells 

similar to those proposed under this alternative. However, some difficulties may arise in 

drilling the SVE wells. Since concrete tank saddles and pipelines are buried at the site, the 
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drilling contractor will have to take special precautions during drilling activities. The 

presence of the subsurface obstructions could lead to minor schedule delays. 

It is possible that additional SVE wells may have to be installed if the initial 

treatment system does not achieve the effectiveness that is expected. It is also possible that 

a biosparging system may need to be installed to facilitate biodegradation of the petroleum 

hydrocarbons in the capillary fringe. It should be relatively easy to implement the additional 

remedial actions. New wells could be drilled easily. The original blowers may have 

sufficient capacity to handle the additional load for the SVE system. Additional blowers for 

the SVE and/or biosparging system could be installed easily, if required. 

No known migration or exposure pathways exist that could not be monitored 

sufficiently. Even if monitoring should prove insufficient to detect failure, very little risk of 

exposure would be presented. 

Sufficient equipment and materials are available to implement this alternative. 

Technical specialists, remediation contractors, drilling contractors, and services are available 

to carry out all of the actions under this alternative. The SVE technology is readily 

available for use in full-scale applications. Several vendors for the technology will be 

available to provide competitive bids. 

Administrative concerns with this alternative are expected to be minimal. It 

will be necessary to coordinate with NMED and U.S. EPA, Region VI. No difficulties are 

likely in disposing of the drilling cuttings or the excavated soil. Adequate transportation 

services and landfill capacity exist to carry out these activities. 

Cost--This alternative would have a present worth cost of approximately 

$540,000. Remediation could be completed within six years from design completion; the 

capital cost would be $270,000, and the annual O&M cost would be approximately $63,000. 
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The major capital cost would be due to the costs associated with the installation of the SVE 

wells. The major O&M cost would be that associated with the operation of the SVE system. 

Table 5-2 provides a summary of costs for this alternative. 

5.3 Individual Analysis of Alternatives for Site 8 

This section provides detailed descriptions and evaluations for the Site 8 

alternatives selected for detailed analysis. It also presents the common elements included 

for all alternatives. 

5.3.1 Common Elements 

The following are common elements for all Site 8 alternatives except the no­

action alternative: 

Site Preparation--Some site preparation is required prior to implementation 

of remedial actions under the alternatives developed for Site 8. It may be necessary to 

remove brush from the contaminated areas at which remedial actions are to be 

implemented. A 6-ft-high chain-link fence is installed around contaminated areas at which 

work is to occur. The fence includes gates to allow equipment and workers to pass through 

and to prevent Base and other personnel from being exposed to contaminants or hazards 

during remediation. 

General Services--An administrative office trailer is located on site for use by 

personnel coordinating the remedial actions. A separate trailer is provided for other site 

workers. A health and safety program is implemented at the site to reduce the risks of 

injuries and exposure to health risks. Appropriate personnel and personal protective 

equipment are supplied at the site as part of the program. Decontamination areas for 
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Table 5-2 

Costs: Sites 2&5 Alternative 3--Soil • ·apor Extraction 

14,000 

9,600 

130,000 

Soil Gas Monitoring 0 

Granular Activated Carbon 0 

Soil Excavation 2,500 

1,300 

of Wastes 2,000 

Construction Subtotal 159,400 

15% 23,910 

20% 31,880 

Construction Total 215,190 

21,519 

10,760 

6,456 

10,760 

Field and Laboratory Testing, 3% 6,456 

Total Capital Cost 271,139 
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Groundwater Monitoring 

Clay Cap 

Soil 

Granular Activated Carbon 

Soil Excavation 

Disposal of Wastes 

Transportation of Wastes 

Subtotal 

Reserve Fund 

Administration 

Total Annual O&M Cost 

Present Worth O&M Cost 

Total Cost for Alternative 

Table 5-2 

(Continued) 

3,050 

960 

34,000 

7,200 

8,660 

0 

0 

0 

53,870 

2,711 

1,077 

2,694 

2,694 

63,046 

5-21 

5 4.3294 13,205 

5 4.3294 4,156 

5 4.3294 147,200 

5 4.3294 31,172 

5 4.3294 37,493 

0 

0 

0 

5 4.3294 233,225 

5 4.3294 11,739 

5 4.3294 4,664 

5 4.3294 11,661 

5 4.3294 11,661 

272,950 

271,139 

272,950 

544,090 

December 1993 



personnel and equipment are established. A parking area is also established to provide 

space for vehicles used by workers, supervisors, administrators, and site visitors. 

Stormwater Control--For alternatives that include excavation, it is necessary 

to divert stormwater flows away from the site during construction. A 2-ft-deep ditch is 

constructed around the contaminated areas for this purpose. 

Site Restoration--After the remedial actions have been completed, the site is 

restored to its previous condition. All equipment and temporary buildings used for the 

remedial actions are removed from the site. Unpaved areas are graded to allow stormwater 

to run off of the site. Also for unpaved areas, a vegetative cover is established to prevent 

the erosion of the soil by wind and stormwater. 

5.3.2 Alternative No. 1--No Action 

A no-action alternative was considered in the detailed analysis for each site. 

Evaluation of this alternative provides a baseline for comparison of the other alternatives. 

5.3.2.1 Description 

The no-action alternative does not involve implementing any remedial action 

at Site 8 to reduce the potential for exposure or to achieve the RAOs, nor does it include 

any institutional action, containment, excavation, treatment, or disposal technologies. Any 

reduction in the concentration of contaminants occurs solely through natural physical, 

chemical, or biological processes. Groundwater monitoring is conducted as part of the Base­

wide groundwater monitoring program. Figure 5-4 shows the estimated area of 

contamination at Site 8. 
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5.3.2.2 Evaluation 

Overall Protection of Human Health and the Environment--The no-action 

alternative would not protect human health and the environment. The alternative would 

not prevent dermal contact or inhalation of volatiles. Under this alternative, all current and 

potential risks would remain. 

Compliance with ARARs--Since the alternative would not reduce the 

concentration of contaminants to the cleanup levels, nor dermal contact with, or inhalation 

of, contaminated soil, it would not comply with the RAOs. No location-specific ARARs 

were identified for this site. Since no action is taken under this alternative, there are no 

action-specific ARARs. 

Long-Term Effectiveness and Permanence--The no-action alternative does not 

diminish the risk at the site. No long-term management controls are instituted to provide 

protection from the contamination or any residuals. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--The no­

action alternative provides no treatment to reduce the toxicity, mobility, or volume of the 

contaminants in the soil at Site 8. No residuals will have to be disposed of. This alternative 

does not meet the statutory preference for treatment to reduce hazards posed by the 

principal threats at the site. 

Short-Term Effectiveness--No additional short-term risks to the community or 

to workers will occur because of implementation of the no-action alternative. No adverse 

environmental impacts will occur. The time until the RAOs are achieved would be 

indefinite. 

Implementability--The no-action alternative is considered to be implementable. 

There are no limitations due to technical or administrative feasibility. Since no remedial 
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actions are included in this alternative, there are no limitations due to availability of 

equipment, materials, specialists, or facilities. The Base-wide groundwater monitoring 

program is adequate to monitor the conditions at the site. There are no migration pathways 

that could not be monitored effectively. 

Cost--The no-action alternative will have a 30-year present worth cost of $0. 

No capital or O&M costs are associated with the no-action alternative. 

5.3.3 Alternative No. 4--Source Containment (Capping) 

Alternative No. 4 involves installation of an asphalt cap to cover the entire 

area of contamination at Site 8. The alternative also implements land use restrictions. 

Additional fencing is installed to restrict access at the site. 

5.3.3.1 Description 

This alternative calls for installation of an asphalt cap over the entire area of 

contamination as well as the Refuse Collection Yard, excluding the washrack. Alternative 

No. 4 also provides for 800 ft of additional fencing to restrict access further. This 

alternative allows work to continue at the Refuse Collection Area after completion of the 

remedial action. The area that is capped under this alternative is shown in Figure 5-5. 

Approximately 41,000 sq ft of asphalt capping is required. 

5.3.3.2 Evaluation 

Overall Protection of Human Health and the Environment--Alternative No. 

4 should protect human health and the environment, and could prevent exposure to workers 

from dermal contact with, and inhalation of, the contaminated soil. Environmental impacts 
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under this alternative should be minimal. This alternative should not provide any 

unacceptable short-term impacts. 

Compliance with ARARs--This alternative could satisfy the action-specific 

ARARs; no location-specific ARARs were identified for this site. The remedial actions 

under this alternative would not reduce the concentrations of the contaminants in the soil. 

However, the alternative could comply with the RAOs, since the concentration of 

contaminants at the surface of the asphalt cap, which is considered to be the point of 

compliance, would be below the cleanup level. The alternative would prevent dermal 

contact with, and inhalation of, contaminated soil. 

Long-Term Effectiveness and Permanence--Following the completion of the 

remedial actions proposed under this alternative, some potential risk will remain since the 

contaminants are not removed. Workers could be exposed to the contaminants if the 

asphalt cap and the contaminated soil were excavated or if the cap was allowed to 

deteriorate. Annual inspections of the cap and a five-year review are required to determine 

whether the alternative is complying with the RAOs. 

Asphalt capping technology is a very well-developed method of capping. The 

technology has been demonstrated to be effective. It is very likely that the asphalt capping 

will meet the required performance specifications. 

Maintenance of the asphalt cap will be required since the cap may be damaged 

slightly when trucks drive over it regularly. Should the asphalt cap require replacement, 

some risks of exposure to workers could arise. Controls, such as ensuring that all workers 

are trained and wear personal protective equipment, could adequately diminish the potential 

for exposure. If part of the original capping material had to be removed, the removed 

portion of the cap would need to be treated and/or disposed of. Although it may contain 

contaminants, it is not likely that the removed asphalt would be considered hazardous waste. 
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There should be few uncertainties associated with the land disposal of the materials. It is 

possible that a new layer of asphalt capping could be installed over the initial layer. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Alternative 

No. 4 would address the principal risks at the site that include dermal contact with, and 

inhalation of, contaminated soil. This alternative would not reduce the toxicity or volume 

of the contaminants since no contaminants are treated or destroyed. However, in reducing 

the infiltration of water into the soil, it could reduce the future migration of contaminants. 

Although the remedial actions would not produce treatment residuals, the existing amounts 

of untreated soil would remain. Under this alternative, the remaining untreated soil would 

not pose significant risks because it should be isolated and risks of exposure should be 

minimized. This alternative would not meet the statutory preference for treatment to 

reduce hazards posed by the principal threats at the site. 

Short-Term Effectiveness--Implementation of this alternative should not pose 

substantial risks of exposure to the community. The on-site workers could be exposed to 

some risks during the construction phase of the remedial action. All workers would have 

to be properly trained and outfitted with appropriate personal protective equipment to 

protect them from exposure to the contaminants. There are no risks to the community or 

to the workers that cannot be adequately controlled. 

Environmental impacts from implementation of this alternative are expected 

to be minimal. Dust control methods could be used to ensure that contaminated soils are 

not blown away from the site. There are no environmental impacts that could not be 

avoided by implementing the appropriate controls. 

Under this alternative, remediation could achieve the RAOs for Site 8 within 

one year after design completion. Much of this time would probably be spent in the 

contracting, mobilization, site preparation, and demobilization phases. The actual capping 

work could be completed within approximately two months. 
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lmplementability--Alternative No.4 is considered to be readily implementable. 

The remedial actions proposed under the alternative are technically feasible. Since asphalt 

capping is a well-developed technology, the level of confidence in the effectiveness of the 

technology is high. Capping activities are reliable, and it is unlikely that technical problems 

would cause any delays in the schedule. This alternative could be implemented fairly easily. 

If further risks develop or are identified at the site, it may be necessary to implement 

additional remedial actions in the future. If migration of the contaminants were to occur 

in the future, additional actions may include excavation and disposal of the contaminated 

soil. It should be relatively easy to implement the additional remedial actions. Known 

exposure or migration pathways could be monitored adequately. 

Administrative concerns with this alternative are expected to be minimal. It 

will be necessary to coordinate with the NMED and the U.S. EPA, Region VI. 

Adequate equipment, materials, asphalt contractors, and labor resources are 

available to implement all of the remedial actions proposed under this alternative. No 

additional development of technologies is required prior to implementation of the remedial 

actions. 

Cost--Table 5-3 provides a summary of costs for Alternative No. 4. The 

alternative has an estimated capital cost of $230,000. The annual O&M cost would be 

approximately $8300. The total present worth cost for the alternative is approximately 

$360,000. Remediation could be completed within one year after design completion. The 

major capital cost is associated with the asphalt capping. The O&M cost includes one site 

visit per year for inspection and/ or maintenance of the asphalt cap. 

5.3.4 Alternative No. S--OfT-Site Treatment (for Hazardous Soil) 

This alternative is based on the assumption that the contaminated soil at Site 

8 is hazardous (i.e., the lead, chlordane, and/or heptachlor concentrations exceed the TCLP 
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Table 5-3 

Costs: Site 8 Alternative 4--Source Containment 
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limits). Alternative No. 5 involves excavation of the contaminated soil followed by 

incineration at an off-site RCRA facility. Additional elements of this alternative, including 

site preparation, general services, stormwater diversion, and site restoration, are discussed 

in Section 5.3.1. 

5.3.4.1 Description 

A front -end loader is used to excavate the soil to a depth of 2 to 4 ft bgl. 

Excavation yields a soil volume of approximately 1610 cu yd (1850 cu yd allowing for a 15% 

bulking factor). The soil is loaded into roll-off containers that are transported by truck to 

a RCRA facility. The roll-off containers are covered and the outside of the containers are 

decontaminated prior to transport from the site. Assuming 20 cy yd per load, 93 loads are 

required. Excavation and removal of the soil from the site could be accomplished within 

approximately 10 days, assuming an excavation rate of 25 cu yd per hour and a transport 

rate of 10 loads per day. At the completion of excavation activities, analyses of soil borings 

are performed to confirm that the soil is cleaned up to the acceptable levels. The 

excavation is backfilled with clean soil from other areas of the Base. 

Analyses are necessary to characterize the waste prior to transportation to the 

facility. It is also necessary to track the soil by the hazardous waste manifest system. For 

costing purposes it is assumed that the soil is transported to the incinerator operated by 

APTUS in Aragonite, Utah. The RCRA facility is responsible for stabilization and disposal 

of the ash in a RCRA landfill. 

5.3.4.2 Evaluation 

Overall Protection of Human Health and the Environment--Since Alternative 

No.5 involves removal of the contaminants from the site, it should be protective of human 

health and the environment. The alternative should comply with the RAOs for the site, 

since the concentrations of contaminants in the remaining soil should be below the cleanup 
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levels. There may be some minimal, short-term impacts to wildlife and vegetation. This 

alternative should comply with ARARs that ensure protection of human health and the 

environment. 

Compliance with ARARs--No location-specific ARARs were identified for this 

site. The alternative should comply with action-specific ARARs. Regulations applicable 

to the generation and transportation of hazardous wastes would be followed under the 

alternative. The 0008 waste code (lead) is currently land disposal restricted, and therefore 

the stabilization of the waste would have to meet the concentration standards specified in 

40 CPR Part 268 (5.0 mg/L lead for TCLP analysis). Waste Code D020 (chlordane) and 

Waste Code D031 (heptachlor) are not currently land disposal restricted. This alternative 

would satisfy the treatment requirements if either of these waste codes become land disposal 

restricted. This alternative should satisfy the RAOs. 

Long-Term Effectiveness and Permanence--The remaining risk at the site after 

remedial actions should be minimal after remedial actions are complete. Most of the 

contaminants would be excavated, transported off site, and incinerated. There would be no 

treatment residuals and the concentration of contaminants in the remaining soil should be 

below the cleanup levels as specified in the RAOs. A five-year review would be necessary 

to ensure that no further risks to human health and the environment occur. 

Under this alternative, the excavation, removal, and treatment technologies 

could comply with the RAOs by meeting the acceptable remediation levels. Long-term 

management should not be required under this alternative. Furthermore, O&M functions 

would not be required at the site. Since no treatment processes are implemented at the site 

under this plan, there would be no potential need for replacement of equipment or technical 

components. 
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Reduction ofToxicity, Mobility, and Volume Through Treatment--The remedial 

actions address the principal threats at the site. Since the alternative involves removal of 

the soil containing the contaminants, it could significantly reduce the mass and volume of 

contaminants remaining on site. All soil with contaminant concentrations above the cleanup 

levels would be removed, whereas the remaining soil should have concentrations of 

contaminants that are below the cleanup levels specified in the RAOs. Furthermore, 

stabilization after incineration could reduce the mobility of the contaminants remaining in 

the ash. The effects of the remedial actions are not reversible since they involve removal 

of the contaminated soil. The excavation and off-site treatment alternative follows the 

statutory preference for treatment to be used to reduce hazards posed by principal threats. 

The alternative does not meet the statutory preference for on-site management of wastes. 

Short-Term Effectiveness--Some risks could be posed to the nearby residents 

during implementation of the alternative. Although it is unlikely, some dust could be blown 

to the residential areas during the excavation and transportation stages. There could be 

potential for exposure through inhalation of the contaminated soil. The potential for 

exposure could be addressed by implementing appropriate dust controls. Also, 

contaminated soil could be transported from the site in sealed bins in compliance with the 

ARARs for transportation. Risks to the community could be readily avoided. 

Risks could be posed to workers during the implementation phase. Workers 

could be exposed to risks through dermal contact with, and inhalation of, contaminated soil. 

The potential for exposure could be addressed by ensuring that the workers are properly 

trained and outfitted with appropriate personal protective equipment. There could be 

potential risks to the workers associated with working around heavy construction equipment. 

The risks could be decreased by ensuring that the contractor has developed and 

implemented adequate Occupational Safety and Health Administration ( OSHA)-approved 

health and safety procedures. The workers could also receive appropriate safety training 

in operating and working around heavy equipment. Risks to the workers could be readily 

controlled. 
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Implementation of the remedial actions under this alternative should have only 

minimal environmental impacts. The excavation, loading, and transportation activities could 

have some minor short-term impacts on the wildlife and vegetation at or near the site. The 

impacts on the environment could be minimized by worker training and construction 

management. Some minimal impacts to vegetation may be unavoidable. 

Since this alternative involves removal of the contaminated soil, protection 

against the principal threats being addressed could be achieved at the conclusion of the 

excavation and disposal phases (within one year after design completion). The RAOs 

should be achieved by that time. 

lmplementability--This alternative is readily implementable. No difficulties are 

anticipated for the implementation phase of this alternative. Excavation technologies are 

well developed and the depth of excavation should not present any difficulties. Few 

uncertainties would exist regarding implementation of the alternative. Since excavation 

technologies involving front-end loaders are proven and reliable, it is not likely that 

technical problems would lead to schedule delays. If it is later discovered that additional 

soil volumes are contaminated, it should be relatively easy to implement additional 

excavation activities to address the situation. 

In accordance with RCRA regulations, the hazardous waste management 

system would be used to track the waste. Certified transporters would be used to transport 

the waste to a RCRA incineration facility. Facilities are available that are permitted under 

RCRA to landfill hazardous waste. 

Adequate treatment facilities are available to handle the volume of soils 

excavated under this alternative. Implementation is not likely to be limited because of 

insufficient capacity. The equipment, transportation services, analytical services, labor 

resources, and specialists required under this alternative are available. All of the 

technologies included in this alternative are readily available and sufficiently proven for the 
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specific application proposed under this alternative. Several vendors should be available to 

provide competitive bids. 

Cost--The one-year present worth of this alternative would be approximately 

$4,500,000. No O&M costs are associated with this alternative. Remediation could be 

completed within one year after design completion. The main items that contribute to the 

capital cost include excavation, transportation, and incineration of contaminated soils. Table 

5-4 provides a summary of the costs for this alternative. 

5.3.5 Alternative No. 6A--Excavation and Disposal (for Nonhazardous Soils) 

This alternative assumes that the contaminant levels are below the TCLP 

limits, and therefore, the contaminated soil at Site 8 is nonhazardous. The alternative 

involves excavation of the contaminated soil and disposal in an off-site industrial solid waste 

landfill. Additional elements of this alternative, including site preparation, general services, 

stormwater diversion, and site restoration, are discussed in Section 5.3.1 

5.3.5.1 Description 

This alternative includes the use of a front-end loader to excavate the 

contaminated soil to a depth of 2 to 4 ft bgl. To remove the contaminated soil, excavation 

of a soil volume of approximately 1610 cu yd (1850 cu yd allowing for a 15% bulking factor) 

is required. The soil is loaded into roll-off containers that are transported by truck to an 

industrial solid waste landfill. The waste materials are covered before the trucks leave the 

site. Assuming 20 cu yd per load, 93 loads are required. Excavation and disposal of the soil 

is accomplished within approximately 10 days, assuming an excavation rate of 25 cu yd per 

hour and a transport rate of 10 loads per day. 
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Table 5-4 

Costs: Site 8 Alternative 5--Excavation 
and Incineration (Hazardous) 
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For costing purposes, it is assumed that the soil is disposed of in the Nu-Mex 

Landfill in Sunland Park, New Mexico, approximately 90 miles from the Base. This landfill 

is the nearest industrial solid waste landfill to the Base. The landfill is also capable of 

accepting the contaminated soil if it is nonhazardous. Analyses are necessary to characterize 

the waste for disposal purposes. At the completion of the remedial actions, analyses of soil 

borings are performed to confirm that the soil complies with the cleanup levels. The 

excavation is backfilled with clean soil obtained from other areas of the Base. 

5.3.5.2 Evaluation 

Overall Protection of Human Health and the Environment--Since this 

alterna~ive involves removal of the contaminants, it should be protective of human health 

and the environment. Since the alternative could reduce the concentration of contaminants 

in the remaining soil to the cleanup levels, it should comply with the RAOs for the site. 

There could be some minimal, short-term impacts to wildlife and vegetation. This 

alternative could also comply with ARARs that ensure protection of human health and the 

environment. 

Compliance with ARARs--No location-specific ARARs were identified for this 

site. The alternative will comply with the action-specific ARARs. The transportation and 

disposal of the soils should comply with New Mexico Solid Waste Management Regulations 

(NMSWMRs ). This option would not be considered if the soils are determined to be 

hazardous. Alternative No. 6A could satisfy the RAOs. 

Long-Term Effectiveness and Permanence--After remedial actions under this 

alternative are complete, the remaining risk at the site should be minimal. Most of the 

contaminants should be excavated and disposed of off site. There should be no treatment 

residuals and the concentration of contaminants in the remaining soil should be below the 

cleanup levels specified in the RAOs. A five-year review would be necessary to ensure that 

no further risks to human health and the environment occur at the site. 
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This alternative should achieve the acceptable cleanup levels and, thus, should 

comply with the RAOs. Long-term management should not be required under this 

alternative. Furthermore, O&M functions should not be required. Since no treatment 

processes are implemented at the site under this plan, there should be no potential need for 

replacement of equipment or technical components. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Under this 

alternative, the remedial actions address the principal threats at the site. Since this 

alternative involves removal of the soil containing the contaminants, it could significantly 

reduce the mass and volume of contaminants remaining on site. All soil with contaminant 

concentrations above the cleanup levels should be removed so the remaining soil should 

have concentrations of contaminants that are below the cleanup levels specified in the 

RAOs. The effects of the remedial actions are not reversible since they involve removal of 

the contaminated soil. Excavation and off-site disposal does not follow the statutory 

preference for treatment to be used to reduce hazards posed by principal threats nor does 

it meet the preference for on-site management of wastes. 

Short-Term Effectiveness--Some risks could be posed to the nearby residents 

of the community during implementation of the alternative. Although the distances make 

it very unlikely, some dust could be blown to the residential areas during the excavation and 

transportation stages. There could be potential for exposure through inhalation of 

contaminated soil. The potential for exposure could be addressed by implementing 

appropriate dust controls. Also, contaminated soil could be transported from the site in 

sealed bins to comply with ARARs for transportation. Risks to the community can be 

readily controlled. 

Risks could also be posed to the workers during the implementation phase. 

Workers could be exposed to risks through dermal contact with, and inhalation of, 

contaminated soil. The potential for exposure could be addressed by ensuring that the 

workers are trained properly and outfitted with appropriate personal protective equipment. 
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There could also be potential risks to the workers associated with working around heavy 

construction equipment. The risks could be mitigated by ensuring that the contractor has 

in place adequate OSHA-approved health and safety procedures to avoid injuries to 

workers. The workers could also receive appropriate safety training in operating and 

working around heavy equipment. No risks to the workers could not be readily controlled 

through the development and implementation of appropriate health and safety procedures. 

Implementation of the remedial actions under this alternative should have only 

minimal environmental impacts. The excavation, loading, and transportation activities could 

have some minor short-term impacts on wildlife and vegetation at and near the site. 

Appropriate worker training and construction management could minimize the impacts. 

Some minimal impacts to vegetation may be unavoidable under this alternative. 

Since this alternative involves removal of the contaminated soil, protection 

against the principal threats being addressed should be achieved at the conclusion of the 

excavation and disposal phases (within one year after design completion). The cleanup 

levels specified in the RAOs should also be addressed by that time. 

lmplementability--This alternative is considered to be readily implementable. 

No difficulties are anticipated for the implementation phase of this alternative. Excavation 

technologies are well developed and the depth of excavation should not present any 

difficulties. Few uncertainties would exist regarding implementation of the alternative. 

Since excavation technologies involving front-end loaders are proven and reliable, there is 

very little likelihood that technical problems would lead to schedule delays. If it is later 

found that additional soil volumes are contaminated, it would be easy to implement 

additional excavation activities to address the situation. No administrative difficulties are 

anticipated for this alternative. 
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Exposure pathways could be monitored easily under this alternative. There 

should be very little risk of exposure due to insufficient monitoring. 

Adequate treatment and disposal facilities are available to handle the volume 

of soils excavated under this alternative. Therefore, implementation would not be limited 

by insufficient capacity. The equipment, transportation services, landfill capacity, analytical 

services, labor resources, and specialists required under this alternative are available. All 

of the technologies under consideration for this alternative are readily available and 

sufficiently proven for the specific application proposed under this alternative. Several 

vendors will be available to provide competitive bids. 

Cost--The present worth cost of this alternative would be approximately 

$410,000, all of which would be capital cost. Table 5-5 provides a summary of costs for this 

alternative. Remediation could be completed within one year after design completion. The 

primary capital cost items include the excavation, transportation, and disposal of the 

contaminated soils. 

5.3.6 Alternative No. 6B--Excavation and Disposal (for Hazardous Soils) 

This alternative is based on the assumption that the contaminated soil at Site 

8 is hazardous (i.e., the lead, chlordane, and/or heptachlor concentrations exceed the TCLP 

limits). Alternative No. 6B involves excavation of the contaminated soil followed by off-site 

stabilization to immobilize the metals and disposal in a RCRA hazardous waste landfill. 

Additional elements of this alternative, including site preparation, general services, 

stormwater diversion, and site restoration, are discussed in Section 5.3.1 

5.3.6.1 Description 

A front-end loader is used to excavate the soil to a depth of 2 to 4 ft bgl. 

Excavation yields a soil volume of approximately 1610 cu yd (1850 cu yd allowing for a 15% 
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Costs: Site 8 Alternative 6A--Excavation 
and Disposal (Nonhazardous) 
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bulking factor) landfill. The soil is loaded into roll-off containers that are transported by 

truck to a RCRA landfill. The roll-off containers are covered and the outside of the 

containers are decontaminated prior to transport from the site. Assuming 20 cu yd per load, 

93 loads are required. Excavation and disposal of the soil could be accomplished within 

approximately 10 days, assuming an excavation rate of 25 cu yd per hour and a transport 

rate of 10 loads per day. Analyses are necessary to characterize the waste prior to 

transportation to the facility. It is also necessary to track the soil by the hazardous waste 

manifest system. 

For costing purposes, it is assumed that the soil is stabilized at the TECO, Inc. 

facility in Robstown, Texas, and disposed of in the hazardous waste landfill at the same 

facility. The TECO facility is one of the nearest hazardous waste treatment and disposal 

facilities. The facility also has permits that allow it to accept, stabilize, and landfill the 

contaminated soils from Site 8. At the completion of the remedial actions, analyses of soil 

borings are performed to confirm that the soil is cleaned up to the acceptable levels. The 

excavation is backfilled with clean soil. 

5.3.6.2 Evaluation 

Overall Protection of Human Health and the Environment--Since this 

alternative involves removal of the contaminants, it should protect human health and the 

environment. Since the concentration of contaminants in the remaining soil should be below 

the cleanup levels, the alternative should comply with the RAOs for the site. There may 

be some minimal, short-term impacts to wildlife and vegetation. This alternative should also 

comply with ARARs that ensure protection of human health and the environment. 

Compliance with ARARs--No location-specific ARARs were identified for this 

site; the alternative should comply with the action-specific ARARs. Regulations applicable 

to the generation and transportation of hazardous wastes would be followed under this 

alternative. Waste Code D008 (lead) is currently land disposal restricted, and therefore the 
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stabilization of the waste would have to meet the concentration standards specified in 40 

CFR Part 268 (5.0 mg/L lead for TCLP analysis). Waste Code D020 (chlordane) and 

Waste Code D031 (heptachlor) are not currently land disposal restricted. This alternative 

should satisfy the RAOs. 

Long-Term Effectiveness and Permanence--Mter remedial actions under this 

alternative are complete, the remaining risk at the site should be minimal. Most of the 

contaminants would be excavated and disposed of off site. There would be no treatment 

residuals and the concentration of contaminants in the remaining soil should be below the 

cleanup levels as specified in the RAOs. A five-year review would be necessary to ensure 

that no further risks to human health and the environment occur. 

Under this alternative, the excavation and disposal technologies could comply 

with the RAOs by meeting the acceptable remediation levels. Long-term management 

should not be required under this alternative. Furthermore, O&M functions would not be 

required. Since no treatment processes are implemented at the site under this plan, there 

would be no potential need for replacement of equipment or technical components. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Under this 

alternative, the remedial actions address the principal threats at the site. Since this 

alternative involves removal of the soil containing the contaminants, it could significantly 

reduce the mass and volume of contaminants remaining on site. All soil with contaminant 

concentrations above the cleanup levels would be removed so the remaining soil should have 

concentrations of contaminants that are below the cleanup levels specified in the RAOs. 

Furthermore, stabilization could reduce the mobility of the contaminants in the excavated 

soil. The effects of the remedial actions are not reversible since they involve removal of the 

contaminated soil. Excavation and off-site disposal does not follow the statutory preference 

for treatment to be used to reduce hazards posed by principal threats nor does it meet the 

statutory preference for on-site management of wastes. 
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Short-Term Effectiveness--Some risks could be posed to the nearby residents 

of the community during implementation of the alternative. Although the distances make 

it very unlikely, some dust could be blown to the residential areas during the excavation and 

transportation stages. There could be potential for exposure through inhalation of 

contaminated soil. The potential for exposure could be addressed by implementing 

appropriate dust controls. Also, contaminated soil could be transported from the site in 

sealed bins in compliance with ARARs for transportation. Risks to the community could 

be readily controlled. 

Risks could also be posed to the workers during the implementation phase. 

Workers could be exposed to risks through dermal contact with, and inhalation of, 

contaminated soil. The potential for exposure could be addressed by ensuring that the 

workers are trained properly and outfitted with appropriate personal protective equipment. 

There could also be potential risks to the workers associated with working around heavy 

construction equipment. The risks could be mitigated by ensuring that the contractor has 

developed and implemented adequate OSHA-approved health and safety procedures. The 

workers could also receive appropriate safety training in operating and working around 

heavy equipment. Risks to the workers could be readily controlled. 

Implementation of the remedial actions under this alternative should have only 

minimal environmental impacts. The excavation, loading, and transportation activities could 

have some short-term impacts on wildlife and vegetation at and near the site. Appropriate 

worker training and construction management could minimize the impacts. Some minimal 

impacts to vegetation may be unavoidable under this alternative. 

Since this alternative involves removal of the contaminated soil, protection 

against the principal threats being addressed could be achieved at the conclusion of the 

excavation and disposal phases (within one year after design completion). The RAOs 

should be achieved by that time. 
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Implementability--This alternative is considered to be readily implementable. 

No difficulties are anticipated for the implementation phase of this alternative. Excavation 

technologies are well developed and the depth of excavation should not present any 

difficulties. Few uncertainties would exist regarding implementation of the alternative. 

Since excavation technologies involving front-end loaders are proven and reliable, there is 

little likelihood that technical problems would lead to schedule delays. If it is later found 

that additional soil volumes are contaminated, it should be easy to implement additional 

excavation activities to address the situation. 

Exposure pathways could be monitored easily under this alternative. There 

should be little risk of exposure due to insufficient monitoring. 

In accordance with RCRA regulations, the hazardous waste manifest system 

would be used to track the waste. Certified transporters would be used to transport the 

waste to a RCRA hazardous waste landfill. Facilities are available that are permitted under 

RCRA to landfill hazardous wastes. 

Adequate treatment and disposal facilities are available to handle the volume 

of soils excavated under this alternative. Implementation should not be limited by 

insufficient capacity. The equipment, transportation services, analytical services, labor 

resources, and specialists required under this alternative are available. All of the 

technologies under consideration for this alternative are readily available and sufficiently 

proven for the specific application proposed under this alternative. Several vendors should 

be available to provide competitive bids. 

Cost--The present worth cost of this alternative would be approximately 

$1,600,000, all of which would be capital cost. Remediation could be completed within one 

year after design completion. The primary capital cost items include the excavation, 
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transportation, and disposal of the contaminated soils. Table 5-6 provides a summary of 

costs for this alternative. 

5.4 Individual Analysis of Alternatives for Site 14 

This section provides detailed descriptions and evaluations for the Site 14 

alternatives selected for detailed analysis. It also presents the common elements included 

for all alternatives. 

5.4.1 Common Elements 

The following are common elements for alternatives developed for Site 14. 

Site Preparation--Some site preparation is required prior to implementation 

of remedial actions under the alternatives developed for Site 14. A 6-ft-high chain-link 

fence is installed around contaminated areas at which work is to occur. The fence includes 

gates to allow equipment and workers to pass through and to prevent Base and other 

personnel from being exposed to contaminants or hazards during remedial actions. 

General Services--An administrative office trailer is located on site for use by 

personnel coordinating the remedial actions. A separate trailer is provided for other site 

workers. A health and safety program is implemented at the site to reduce the risks of 

injuries and exposure to health risks. Appropriate personnel and personal protective 

equipment are supplied at the site as part of the program. Decontamination areas for 

personnel and equipment are established. A parking area is also established to provide 

space for vehicles used by workers, supervisors, administrators, and site visitors. 

Stormwater Control--For alternatives that include excavation, it is necessary 

to divert stormwater runoff away from the site during construction. A 2-ft-deep ditch is 

constructed around the contaminated areas for this purpose. 

5-46 December 1993 



Table 5-6 

Costs: Site 8 Alternative 6B--Excavation 
and Disposal (Hazardous) 

0 

0 
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Site Restoration--After the remedial actions are completed, the site is restored 

to its previous condition. All equipment and buildings are removed from the site, and the 

temporary fence is removed. The unpaved areas of the site are graded to allow stormwater 

to run off of the site. 

5.4.2 Alternative No. 1--No Action 

A no-action alternative was considered in the detailed analysis for all sites. 

Evaluation of this alternative provides a baseline against which the other alternatives can 

be compared. 

5.4.2.1 Description 

The no-action alternative involves implementing no remedial action at Site 14 

to achieve the RAO. This alternative does not include any institutional action, monitoring, 

containment, excavation, treatment, or disposal technologies. Under the no-action 

alternative, any reduction in the concentration of contaminants occurs through natural 

processes (e.g., biodegradation by naturally occurring microorganisms, dilution, etc.). The 

area of contamination at Site 14 is shown in Figure 5-6. 

5.4.2.2 Evaluation 

Overall Protection of Human Health and the Environment--The no-action 

alternative would not protect human health and the environment, nor would it prevent 

dermal contact with the contaminants at Site 14. Under this alternative, all current and 

potential risks would remain. 
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Figure 5-6. Estimated Area of Contamination at Site 14 
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Compliance with ARARs--Since the alternative would neither reduce the 

concentration of contaminants nor prevent dermal contact with the contaminants, it would 

not comply with the RAO. No location-specific ARARs were identified for this site. Since 

no action is taken under this alternative, there are no action-specific ARARs. 

Long-Term Effectiveness and Permanence--The no-action alternative does not 

diminish the risk at the site. No long-term management controls are instituted to provide 

protection from the contamination or any residuals. 

Reduction of· Toxicity, Mobility, and Volume Through Treatment--The no­

action alternative provides no treatment to reduce the toxicity, mobility, or volume of the 

contaminants in the soil at Site 14. 

Short-Term Effectiveness--No additional short-term risks to the community, to 

workers, or to the environment will occur because of implementation of the no-action 

alternative. The time until the RAO is achieved would be indefinite. 

lmplementability--The no-action alternative is considered to be implementable. 

There are no limitations due to technical or administrative feasibility. Since no remedial 

actions are included, there are no limitations due to availability of equipment, materials, 

facilities, or services. The Base-wide groundwater monitoring program is adequate to 

monitor the conditions at the site. There are no migration pathways that could not be 

monitored effectively. 

Cost--The no-action alternative is estimated to have a 30-year present worth 

cost of $0. 
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5.4.3 Alternative No. 3--Source Containment (Capping) 

Alternative No. 3 involves the installation of asphalt capping to cover the 

entire area of contamination at Site 14. The alternative also implements land use 

restrictions. Additional elements of this alternative, including site preparation, general 

services, and site restoration, are discussed in Section 5.4.1. 

5.4.3.1 Description 

· This alternative involves capping the entire area of contamination with an 

asphalt cap to prevent dermal contact with the contaminants by on-site workers. Land use 

restrictions are also applied to the entire area. The land use restrictions prohibit certain 

uses of the land as well as extraction of groundwater from the area. As shown in Figure 5-7, 

an area of approximately 12,000 sq ft is capped. This alternative allows routine work to be 

carried out at the site. 

5.4.3.2 Evaluation 

Overall Protection of Human Health and the Environment--Alternative No. 

3 should protect human health and the environment. It could prevent exposure to workers 

from dermal contact and inhalation of the contaminated soil. Environmental impacts under 

this alternative should be minimal. This alternative should not cause any unacceptable 

short-term impacts to human health and the environment. 

Compliance with ARARs--This alternative could satisfy the action-specific 

ARARs; no location-specific ARARs were identified for this site. This alternative would 

not reduce the concentrations of the contaminants in the soil. However, it could comply 

with the RAO, since the concentration of the contaminants at the surface of the asphalt cap, 
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which is considered to be the point of compliance, would be below the cleanup levels. The 

alternative could prevent dermal contact with the soil. 

Long-Term Effectiveness and Permanence--Following the completion of the 

remedial actions proposed under this alternative, some potential risk would remain since the 

contaminants are not removed. Workers could be exposed to the contaminants if the 

asphalt cap and the contaminated soil were excavated or if the cap were allowed to 

deteriorate. Annual inspections of the cap and a five-year review are required. 

Asphalt capping technology is an effective and well-developed method of 

cappmg. It is very likely that the asphalt capping will meet the required performance 

specifications. 

Maintenance of the asphalt cap may be required since the cap may be 

damaged if trucks drive over it regularly. Should the asphalt cap require replacement, some 

risks of exposure to workers could arise. Controls, such as ensuring that all workers are 

trained and wear personal protective equipment, could adequately diminish the potential for 

exposure. If part of the original capping material had to be removed, the removed portion 

of the cap would need to be treated and/ or disposed of properly. Although it may contain 

contaminants, it is not likely that the removed asphalt would be hazardous. There should 

be few uncertainties associated with the land disposal of the materials. It is possible that 

a new layer of asphalt capping could be installed over the initial layer. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Alternative 

No.3 would address the principal risk at the site, which is associated with the potential for 

dermal contact with contaminated soil. This alternative would not reduce the toxicity or 

volume of the contaminants, since none of the contaminants are treated or destroyed. 

However, it could decrease the migration of contaminants due to percolation of rainwater 

through the soil. Although the remedial actions would not produce treatment residuals, the 

existing amounts of contaminated soil would remain. Under this alternative, the remaining 
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untreated soil should not pose significant risks because it has been isolated. Exposure 

should be minimized. This alternative does not meet the statutory preference for treatment 

to reduce the hazards posed by the principal threats. 

Short-Term Effectiveness--Implementation of this alternative should not pose 

substantial risks of exposure to the community. The on-site workers could be exposed to 

minimal risks during the construction phase of the remedial action. All workers would have 

to be properly trained and outfitted with appropriate personal protective equipment to 

protect them from any exposure to the contaminants. There are no risks to the community 

or to the workers that could not be adequately controlled through the development and 

implementation of appropriate health and safety procedures. 

Environmental impacts from implementation of this alternative are expected 

to be minimal. Dust control methods could be used to ensure that contaminated soils are 

not blown away from the site. There are no environmental impacts that could not be 

avoided by the appropriate controls. 

Under this alternative, it is expected to take approximately one year of 

remedial action after design completion to achieve the RAO for Site 14. Much of this time 

would probably be spent in the contracting, mobilization, site preparation, and demobiliza­

tion phases. The actual capping could be accomplished within approximately one month or 

less. 

lmplementability--Alternative No.3 is considered to be readily implementable. 

The remedial actions proposed under the alternative are technically feasible. Since asphalt 

capping is a well-developed technology, the level of confidence in the effectiveness of the 

technology is high. Capping activities are reliable, and it is unlikely that technical problems 

would cause any delays in the schedule. This alternative could be implemented easily. If 

migration of the contaminants were to occur in the future, additional actions may include 

5-54 December 1993 



excavation and disposal of the contaminated soil. It would be relatively easy to implement 

the additional remedial actions. 

Administrative concerns with this alternative are expected to be minimal. It 

would be necessary to coordinate with the NMED and the U.S. EPA, Region VI. 

Adequate equipment, materials, asphalt cappmg contractors, and labor 

resources are available to implement all of the remedial actions proposed under this 

alternative. No additional development of technologies is required prior to implementation 

of the remedial actions. 

Cost--This alternative has an estimated capital cost of $140,000. The annual 

O&M cost would be approximately $6200. The 30-year present worth cost for the 

alternative is approximately $230,000. Remedial actions could be completed within one year 

after design completion. The major capital cost is associated with installation of the asphalt 

capping. The O&M cost includes one site visit per year for inspection and/ or maintenance 

of the asphalt cap. Table 5-7 presents a summary of the costs for this alternative. 

5.4.4 Alternative No. 5--0fT-Site Treatment 

This alternative is based on the assumption that the contaminated soil at Site 

14 is hazardous (i.e., the chlordane and/or heptachlor concentrations exceed the TCLP 

limits). Alternative No. 5 involves excavation of the contaminated soil followed by 

incineration at an off-site RCRA facility. Additional elements of this alternative, including 

site preparation, general services, stormwater diversion, and site restoration, are discussed 

in Section 5.4.1. 
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Table 5-7 

Costs: Site 14 Alternative 3--Source Containment 

15% 

20% 

30 15.3725 

30 15.3725 

30 15.3725 

30 15.3725 

30 15.3725 

30 15.3725 

Total Cost for Alternative 
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5.4.4.1 Description 

A front-end loader is used to excavate the soil to a depth of 2 to 4 ft bgl. 

Excavation yields a soil volume of approximately 740 cu yd (850 cu yd allowing for a 15% 

bulking factor). The soil is loaded into roll-off containers that are transported by truck to 

a RCRA facility. The roll-off containers are covered and the outside of the containers are 

decontaminated prior to transport from the site. Assuming 20 cy yd per load, 43 loads are 

required. Excavation and removal of the soil from the site could be accomplished within 

approximately five days, assuming an excavation rate of 25 cu yd per hour and a transport 

rate of 10 loads per day. At the completion of excavation activities, analyses of soil borings 

are performed to confirm that the soil is cleaned up to the acceptable levels. The 

excavation is backfilled with clean soil from other areas of the Base. 

Analyses are necessary to characterize the waste prior to transportation to the 

facility. It is also necessary to track the soil by the hazardous waste manifest system. For 

costing purposes it is assumed that the soil is transported to the incinerator operated by 

APTUS in Aragonite, Utah. The RCRA facility is responsible for stabilization and disposal 

of the ash in a RCRA landfill. 

5.4.4.2 Evaluation 

Overall Protection of Human Health and the Environment--Since Alternative 

No.5 involves removal of the contaminants from the site, it should protect human health 

and the environment. The alternative should comply with the RAO for the site, since the 

concentrations of contaminants in the remaining soil should be below the cleanup levels. 

This alternative should comply with ARARs that ensure protection of human health and the 

environment. 
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Compliance with ARARs--No location-specific ARARs were identified for this 

site. The alternative should comply with the action-specific ARARs. Regulations applicable 

to the generation and transportation of hazardous wastes would be followed under the 

alternative. Waste Code D020 (chlordane) and Waste Code D031 (heptachlor) are not 

currently land disposal restricted. This alternative would satisfy the treatment requirements 

if either of these waste codes become land disposal restricted. This alternative should satisfy 

the RAO. 

Long-Term Effectiveness and Permanence--The remaining risk at the site after 

remedial actions are complete should be minimal. Most of the contaminants would be 

excavated, transported off site, and incinerated. There would be no treatment residuals and 

the concentration of contaminants in the remaining soil should be below the cleanup levels 

as specified in the RAO. A five-year review would be necessary to ensure that no further 

risks to human health and the environment occur. 

Under this alternative, the excavation, removal, and treatment technologies 

could comply with the RAO by meeting the acceptable remediation levels. Long-term 

management should not be required under this alternative. Furthermore, O&M functions 

would not be required at the site. Since no treatment processes are implemented at the site 

under this plan, there would be no potential need for replacement of equipment or technical 

components. 

Reduction ofToxicity, Mobility, and Volume Through Treatment--The remedial 

actions address the principal threats at the site. Since the alternative involves removal of 

the soil containing the contaminants, it could significantly reduce the mass and volume of 

contaminants remaining on site. All soil with contaminant concentrations above the cleanup 

levels would be removed so the remaining soil should have concentrations of contaminants 

that are below the cleanup levels specified in the RAO. Furthermore, stabilization after 

incineration could reduce the mobility of the contaminants in the remaining ash. The effects 

of the remedial actions are not reversible since they involve removal of the contaminated 

5-58 December 1993 



soil. Excavation and off-site treatment follows the statutory preference for treatment to be 

used to reduce hazards posed by principal threats. The alternative does not meet the 

statutory preference for on-site management of wastes. 

Short-Term Effectiveness--Some risks could be posed to the nearby residents 

during implementation of the alternative. Although the distances make it very unlikely, 

some dust could be blown into the residential areas during the excavation and transportation 

stages, which could pose potential exposure through inhalation of the contaminated soil. 

The potential for exposure could be addressed by implementing appropriate dust controls. 

Also, contaminated soil could be transported from the site in sealed bins in compliance with 

the ARARs for transportation. Risks to the community could be readily avoided. 

Risks could be posed to workers during the implementation phase. Workers 

could be exposed to risks through dermal contact with, and inhalation of, contaminated soil. 

The potential for exposure could be addressed by ensuring that the workers are properly 

trained and outfitted with appropriate personal protective equipment. There could be 

potential risks to the workers associated with working around heavy construction equipment. 

The risks could be decreased by ensuring that the contractor has developed and 

implemented adequate OSHA-approved health and safety procedures. The workers could 

also receive appropriate safety training in operating and working around heavy equipment. 

Risks to the workers could be readily controlled. 

Implementation of the remedial actions under this alternative should not have 

adverse environmental impacts. The excavation, loading, and transportation activities are 

not likely to have any short-term impacts on the wildlife and vegetation at or near the site. 

Since this alternative involves removal of the contaminated soil, protection 

against the principal threats being addressed could be achieved at the conclusion of the 
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excavation and treatment phases (within one year after design completion). The RAO 

should be achieved by that time. 

lmplementability--This alternative is readily implementable. No difficulties are 

anticipated for the implementation phase of this alternative. Excavation technologies are 

well developed and the depth of excavation should not present any difficulties. Few 

uncertainties would exist regarding implementation of the alternative. Since excavation 

technologies involving front-end loaders are proven and reliable, it is not likely that 

technical problems would lead to schedule delays. If it is later discovered that additional 

soil volumes are contaminated, it should be relatively easy to implement additional 

excavation and treatment activities to address the situation. 

In accordance with RCRA regulations, the hazardous waste management 

system would be used to track the waste. Certified transporters would be used to transport 

the waste to a RCRA incineration facility. Facilities are available that are permitted under 

RCRA to landfill hazardous waste. 

Adequate treatment facilities are available to handle the volume of soils 

excavated under this alternative. Implementation is not likely to be limited because of 

insufficient capacity. The equipment, transportation services, analytical services, labor 

resources, and specialists required under this alternative are available. All of the 

technologies included in this alternative are readily available and sufficiently proven for the 

specific application proposed under this alternative. Several vendors should be available to 

provide competitive bids. 

Cost--The present worth cost for this alternative would be approximately 

$2,100,000; no O&M costs are associated with this alternative. Remediation could be 

completed within one year after design completion. The main items that contribute to the 
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capital cost include excavation, transportation, and incineration of contaminated soils. Table 

5-8 provides a summary of the costs for this alternative. 

5.4.5 Alternative No. 6--Excavation and Disposal 

Alternative No. 6 is based on the assumption that the concentrations of 

contaminants in the soil exceed the TCLP limits, and therefore, the soil at Site 14 is 

classified as a hazardous waste. The alternative implements excavation of the contaminated 

soil and disposal in an off-site RCRA hazardous waste landfill. Additional elements of this 

alternative, including site preparation, general services, stormwater diversion, and site 

restoration, are discussed in Section 5 .4.1. 

5.4.5.1 Description 

A front-end loader is used to excavate the soil to a depth of 2 to 4 ft bgl. 

Excavation of a soil volume of approximately 740 cu yd (850 cu yd allowing 15% for a 

bulking factor) is required to remove all soil with concentrations of contaminants above the 

acceptable levels. The soil is loaded into roll-off containers that are transported by truck 

to the RCRA hazardous waste landfill. Assuming 20 cu yd per load, 43 loads are required. 

Excavation and disposal of the soil is accomplished within approximately five days, assuming 

an excavation rate of 25 cu yd per hour and a transport rate of 10 loads per day. 

The roll-off containers are covered and the outside of the containers are 

decontaminated prior to being transported from the site. Analyses are necessary to 

characterize the waste for disposal purposes. It is necessary to track the soil by the 

hazardous waste manifest system. At the completion of the remedial actions, analyses of 

soil borings are performed to confirm that the soil complies with the cleanup levels. The 

excavation is backfilled with clean soil obtained from other areas of the Base. 

5-61 December 1993 



Table 5-8 

Costs: Site 14 Alternative 5--Excavation and Incineration 
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For costing purposes, it is assumed that the soil is be disposed of in the TECO, 

Inc. hazardous waste landfill in Robstown, Texas. The TECO facility is one of the nearest 

hazardous waste disposal facilities. The facility also has permits that allow it to accept and 

landfill the contaminated soils from Site 14. 

5.4.5.2 Evaluation 

Overall Protection of Human Health and the Environment--Since this 

alternative involves removal of the contaminants, it should protect human health and the 

environment. Since the alternative could reduce the concentration of contaminants in the 

remaining soil to the cleanup levels, it could comply with the RAO for the site. This 

alternative should also comply with ARARs that ensure protection of human health and the 

environment. 

Compliance with ARARs--No location-specific ARARs were identified for this 

site. The alternative would comply with the action-specific ARARs. Regulations applicable 

to the generation, transportation, and disposal of hazardous wastes would be followed under 

this alternative. It should also satisfy the RAO. Waste Codes D020 and D031 are not 

currently land disposal restricted; therefore, there are no concentration or treatment-based 

standards. 

Long-Term Effectiveness and Permanence--After remedial actions under this 

alternative are complete, the remaining risk at the site should be minimal. Most of the 

contaminants would be excavated and disposed of off site. There would be no treatment 

residuals and the concentration of contaminants in the remaining soil should be below the 

cleanup levels specified in the RAO. A five-year review would be necessary to ensure that 

remedial actions are successful. 
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Under this alternative, the excavation and disposal technologies should comply 

with the RAO by meeting the acceptable remediation levels. Neither long-term manage­

ment nor long-term monitoring should be required under this alternative. O&M functions 

would not be required. Since no treatment processes are implement~d at the site under this 

plan, there would be no potential need for replacement of equipment or technical 

components. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Under this 

alternative, the remedial actions address the principal threats at the site. Since this 

alternative involves removal of the soil containing the contaminants, it could significantly 

reduce the mass and volume of contaminants remaining on site. All soil with contaminant 

concentrations above the cleanup levels would be removed so the remaining soil would have 

concentrations of contaminants that are below the cleanup levels specified in the RAO. The 

effects of the remedial actions are not reversible since they involve removal of the 

contaminated soil. There are no risks associated with residuals since no treatment residuals 

are generated. Excavation and off-site disposal does not follow the statutory preference for 

treatment to be used to reduce hazards posed by principal threats nor does it meet the 

statutory preference for on-site treatment of wastes. 

Short-Term Effectiveness--Some risks could be posed to the nearby residents 

of the community during implementation of the alternative. Although the distances make 

it very unlikely, some dust could be blown into the residential areas during the excavation 

and transportation stage. The potential for exposure could be addressed by implementing 

appropriate dust controls. Also, contaminated soil would be transported from the site in 

sealed bins in compliance with ARARs for transportation. Risks to the community could 

be readily controlled. 

Risks could also be posed to the workers during the implementation phase. 

Workers could be exposed to risks through dermal contact with the contaminated soil. The 
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potential for exposure could be addressed by ensuring that the workers are trained properly 

and outfitted with appropriate personal protective equipment. There could also be potential 

risks to the workers from working around heavy construction equipment. The risks could 

be mitigated by ensuring that the contractor has developed and implemented OSHA­

approved health and safety procedures. The workers could also receive appropriate safety 

training in operating and working around heavy equipment. Risks to the workers could be 

readily controlled. 

Implementation of this alternative should not have detrimental impact on the 

environment. The excavation, loading, and transportation activities are not likely to 

adversely impact wildlife or vegetation. 

Since this alternative involves removal of the contaminated soil, protection 

against the principal threats being addressed could be achieved at the conclusion of the 

excavation and disposal phases. Remediation could be completed within one year of design 

completion. The cleanup levels specified in the RAO should be achieved by that time. 

lmplementability--This alternative is considered to be readily implementable. 

No difficulties are anticipated for the implementation phase of this alternative. Excavation 

technologies are well developed and the depth of excavation should not present any 

difficulties. Few uncertainties should exist regarding implementation of the alternative. 

Since excavation technologies involving front-end loaders are proven and reliable, there is 

very little likelihood that technical problems would lead to schedule delays. If it is later 

found that additional soil volumes are contaminated, it should be easy to implement 

additional excavation activities to address the situation. 

In accordance with RCRA regulations, the hazardous waste manifest system 

would be used to track the waste. Certified transporters would be used to transport the 
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waste to a RCRA hazardous waste landfill. Facilities are available that are permitted under 

RCRA to landfill hazardous wastes. No known regulatory restrictions should prevent 

implementation of the remedial actions in this alternative. 

Adequate hazardous waste disposal facilities are available to handle the 

volume of soils excavated under this alternative. Implementation should not be limited by 

insufficient capacity. The equipment, transportation services, labor resources, and specialists 

required under this alternative are available. All of the technologies under consideration 

for this alternative are readily available and sufficiently proven for the specific application 

proposed under this alternative. Several vendors will be available to provide competitive 

bids. 

Cost-.:This alternative has a present worth cost of approximately $770,000, all 

of which represents capital costs. The primary capital cost items are the excavation, 

transportation, and disposal of the soils. Table 5-9 presents a summary of costs for 

Alternative No. 6. 

5.5 Comparative Analysis 

This section presents site-specific comparative analyses of the alternatives for 

Sites 2&5, 8, and 14 that were evaluated in Sections 5.2, 5.3, and 5.4, respectively. In the 

individual analysis, each alternative was evaluated independently, not in comparison with 

the other alternatives. However, in the comparative analysis, the alternatives for each site 

are evaluated according to their relative performance regarding the specific evaluation 

criteria. The comparative analysis allows identification of the advantages and disadvantages 

of each alternative. 
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Table 5-9 

Costs: Site 14 Alternative 6--Excavation and Disposal 
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5.5.1 Comparison of Alternatives for Sites 2&5 

A comparison of Sites 2&5 Alternatives Nos. 1 and 3 for each of the seven 

evaluation criteria is presented below. A summary of these analyses is presented in Table 

5-10. 

Overall Protection of Human Health and the Environment--Alternative No. 

1 (no action) does not reduce the existing risks of future contamination of groundwater at 

the site. The no-action alternative would not achieve the cleanup levels specified in the 

RAO. On the other hand, Alternative No. 3 (SVE/bioventing) could reduce the 

contaminant concentration to the acceptable levels specified in the RAO and should prevent 

future contamination of the groundwater. 

Compliance with ARARs--Alternative No. 1 would not meet the chemical­

specific ARARs. Alternative No. 3 could satisfy the chemical-specific ARARs and RAO 

within six years after design completion. 

Long-Term Effectiveness and Permanence--The no-action alternative does not 

provide long-term effectiveness regarding prevention of future contamination of the 

groundwater. Alternative No.3 could be effective in removing VOCs from the soil. The 

alternative could also reduce the TPH concentration through biogradation. Monitoring of 

the groundwater would be required during operation, but long-term management would not 

be necessary. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Alternative 

No. 1 would not reduce the toxicity, mobility, or volume of the contaminants. Alternative 

No.3 would remove or degrade approximately 75% of the organic compounds in the soil. 

The SVE and biodegradation treatment processes are irreversible. The alternative would 

also meet the statutory preference for treatment to reduce the principal threats. 
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Table 5-10 

Comparative Analysis of Alternatives for Sites 2&5 

•······ ·· .. ···· :AJtcmame NO.t· Alterllat:M No. 3 
. 

•• 

EvaluationCnf:eria•···· NO ACtion .·.·. .· &,n vapor EmactionfBioventing 
OVERAlL PROTECI10N OF HUMAN HFAL111 AND niB ENVIRONMENI' 

Protection of Human Health Protective of human health, since Protective of human health. 
no risk exists currently. 

Protection of Environment Would allow future contamination Should prevent future contamination of 
of groundwater. groundwater. 

COMPIJANCE wmi ARARS 

Chemical-Specific ARARs Would not meet ARARs. Could meet ARARs and RAO within 6 years 
after design completion. 

Location-Specific ARARs Not relevant. There are no Not relevant. There are no location-specific 
location-specific ARARs. ARARs. 

Action-Specific ARARs No action-specific ARARs were Should meet action-specific ARARs. 
identified, since this is the no-
action alternative. 

Other Criteria and Guidance No other criteria. No other criteria. 

LONG-TI!RM EFFECI1VENESS AND PERMANENCE 

Magnitude of Residual Risk No reduction in risk of Should reduce residual risk of contamination 
contamination of groundwater. to acceptable levels. 

Adequacy and Reliability of Controls No controls over existing Risk to groundwater is controlled through 
contamination. No reliability. SVE, which has been well proved in full-scale 

remediation projects. 

Need for 5-Year Review Review would be required. Review would be required to ensure that 
remediation actions are successful. 

REDUCllON OF TOXICITY, MOBILITY, AND VOLUME 111ROUGH TRFA'ThfENT 

Treatment Process Used None. SVE and in situ biodegradation 

Amount of Hazardous Materials None. Approximately 75% of the organic 
Destroyed or Treated contaminants could be destroyed or removed. 

Reduction of Toxicity, Mobility or None. The volume of organic contaminants could be 
Volume reduced by 75%. Concentrations could be 

reduced to cleanup levels. 

Irreversibility of Treatment Not applicable. SVE and biodegradation are irreversible 
technologies. 

Type and Quantity of Residuals No treatment residuals. Soil with contaminant concentrations below 
Remaining After Treatment acceptable levels would remain. Hazardous 

residuals (excavated soil and spent carbon) 
would be removed from the site. 

Statutory Preference for Does not satisfy. Satisfies. 
Treatment 

Statutory Preference for Satisfies. Satisfies. 
On-Site Management of Waste 
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Table 5-10 

(Continued) 

> •. /..... • 1 > . i AltemadYC No. I 

·•••••· > l 
~fll0.3 ... 

..... ,.&alaatioG:c:nteria·· :······ .;..::., . ..... No:AdiOD. Soil Va}Jor: F.l.1ladiori/Bi0vclatmg · ·. . 

SHORT-'I'ERM EFFECI1VENFSS 

Protection of Community No change in risk to the Drilling may release some dust and odors 
community. to the air. 

Protection of Workers No risk to workers. Protection required against dermal 
contact with, and inhalation of, 
VOCs and dust during construction and 
drilling for the SVE systems. 

Environmental Impacts Continued impact to groundwater No adverse environmental impacts expected. 
from existing conditions. 

Time Requirements to Achieve Indefinite. SVE and biodegradation complete within six 
RAOs years after design completion. Could meet 

RAOs within six years after design 
completion. 

IMPI..EMENrABIUIY 

Ability to Construct and Operate No construction or operation. SVE requires construction. 
Buried concrete tank saddles may cause 
difficulties in drilling. Some difficulties in 
operation may be encountered. 

Reliability of Technology No technologies are used. SVE is a proven technology. Biodegradation 
of petroleum hydrocarbons has also been 
demonstrated to be effective. 

Ease of Carrying Out No action would not significantly SVE could be expanded to cover a larger 
Additional Remedial Action hinder implementation of future area if deemed necessary. Proposed actions 
If Necessary remedial actions. should not substantially hinder 

implementation of other technologies. 

Ability to Monitor Effectiveness Base-wide groundwater monitoring Proposed actions should allow adequate 
of Remedial Actions program would allow adequate monitoring of site conditions. 

monitoring of site conditions. 

Ability to Obtain Approvals and No approval necessary. Need approval from EPA and NMED. 
Coordinate with Other Agencies Should not be difficult to obtain. 

Availability of IDS facilities Not applicable. Needed disposal facilities for drilling cuttings 
and excavated soils are readily available. 
Regeneration facilities are available for spent 
carbon. 

Availability of Required Not applicable. Needed equipment and specialists 
Equipment and Specialists are available. 

Availabiliity of Required Not applicable. Needed materials and services 
Materials and Services are available. 

Availability of Prospective No remedial technolgies required. SVE technologies are available from several 
Technologies vendors. 

cosr 
Capital Cost $0 $270,000 

Annual O&M Cost $0 $63,000 

Present Worth Cost $0 $540,000 
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Short-Term Effectiveness--The no-action alternative would not increase the 

risks to the community and to workers. It would have an indefinite period of remediation. 

Alternative No. 3 could achieve the RAO within approximately six years after design 

completion. It should not pose substantial risks to the community or workers. All risks 

could be controlled. 

lmplementability--Under Alternative No. 1, no activities are implemented. 

Alternative No. 3 is also considered to be implementable. All necessary equipment, 

materials, and services are available. 

Cost--A comparison of the present worth costs was performed for each of the 

alternatives. U.S. EPA's CORA model was used in developing the costs for the alternatives. 

The CORA model provides cost estimates with an accuracy of an order of magnitude. Thus, 

the cost estimates may not have the preferred accuracy of +50 percent to -30 percent. A 

summary of the costs is included in Table 5-10. The present worth costs of Alternative Nos. 

1 and 3 are $0 and $540,900, respectively. 

5.5.2 Comparison of Alternatives for Site 8 

A comparison of Site 8 Alternative Nos. 1, 4, 5, 6A, and 6B for each of the 

seven evaluation criteria is presented below. A summary of these analyses is presented in 

Table 5-11. 

Overall Protection of Human Health and the Environment--Alternative No. 

1 (no action) does not reduce the existing risks at the site. Also, the alternative does not 

protect human health and the environment. Alternative No.4 (source containment) could 

reduce the risks of dermal contact with, and inhalation of, contaminated soil and should 

minimize migration caused by percolation of rainwater through the soil. Alternative Nos. 
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No Action· 

Table 5-11 

Comparative Analysis of Alternatives for Site 8 

Aitenuitive No; 
Source Containment 

Altem~ti~e No. s . . Aiie~tiv~ No. 6A < 1 

Excavation/Incineration · •... ExcavatioDJDisJ)osai 
(for Hazardous Soil) {for Nonlutzardons Soil) 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Protection of Human 
Health 

Protection of 
Environment 

No reduction in risk. 
Would not prevent 
dermal contact with, or 
inhalation of, 
contaminated soil. 

Would not prevent 
impacts to the 
environment. 

COMPLIANCE WITH ARARS 

Chemical-Specific 
ARARs 

Location-Specific 
ARARs 

Action-Specific 
ARARs 

Other Criteria and 
Guidance 

Could not meet ARARs 
or RAOs. 

Not relevant. There 
are no location-specific 
ARARs. 

No action-specific 
ARARs were identified 
since this is the no­
action alternative. 

No other criteria. 

Could reduce the risk of 
dermal contact with, and 
inhalation of, 
contaminated soil. 

Should curtail migration 
of contaminants caused 
by erosion and by 
percolation of rainwater 
through the soil 

Would meet RAOs. 

Not relevant. There are 
no location-specific 
ARARs. 

No action-specific 
ARARs were identified. 

No other criteria. 

Could significantly reduce the 
risk of dermal contact with, and 
inhalation of, contaminated soil. 

Should protect the environment. 

Could reduce contaminant 
concentrations in remaining soil 
to cleanup levels specified in 
RAOs. 

Not relevant. There are no 
location-specific ARARs. 

Should meet action-specific 
ARARs. 

No other criteria. 

Could significantly reduce the 
risk of dermal contact with, and 
inhalation of, contaminated soil. 

Should protect the environment. 

Could reduce contaminant 
concentrations in remaining soil 
to cleanup levels specified in 
RAOs. 

Not relevant. There are no 
location-specific ARARs. 

Should meet action-specific 
ARARs. 

No other criteria. 

.Uiliri.ll~~e tliM6; > 

.··~~a~~~t} .·· 

Could significantly reduce the 
risk of dermal contact with, and 
inhalation of, contaminated soil. 

Should protect the environment. 

Could reduce contaminant 
concentrations in remaining soil 
to cleanup levels specified in 
RAOs. 

Not relevant. There are no 
location-specific ARARs. 

Should meet action-specific 
ARARs. 

No other criteria. 
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• Evaluation Criteria 

Alteniative NoA 
No Action 

Alternative :No: 4 · ... 
Source Containment ··•··· 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Magnitude of Residual I No reduction in risk. I Could reduce risk to 
Risk acceptable levels. 

Adequacy and I No controls over Reliability of cap would 
Reliability of Controls existing contamination. be high if maintained. 

No reliability. 

Need for 5-Year I Review would be Review would be 
Review required. required to ensure that 

protection of human 
health was maintained. 

Table 5-11 

(Continued) 

Aitei'JllltiveNo. ~ •..••. ,t\lterilatlvi! Nil. 6A · . . 
· · • · .• Exeavation!Incineration ··•·· ···•·•····· Excavation!Disp(isru·•· ··•••• · ... ·. 

>(for Hazai1Jons. Soil) · .· (for Nonhazardous Soil)· 

Could reduce risk to acceptable Could reduce risk to acceptable 
levels. levels. 

Should be adequate and reliable Should be adequate and reliable 
since contaminated soils would since contaminated soils would 
be taken off site and treated. be taken off site. 

Review would be required to Review would be required to 
ensure that remedial actions are ensure that remedial actions are 
successful. successful. 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 

Treatment Process 
Used 

Amount of Hazardous 
Materials Destroyed 
or Treated 

Reduction of Toxicity, 
Mobility, or Volume 

None. 

Would not treat or 
destroy any hazardous 
materials. 

None. 

Asphalt capping. 

Would not treat or 
destroy any hazardous 
materials. 

Would not reduce the 
toxicity, mobility, or 
volume of the 
contaminants. 

Excavation by front-end loader. 
Incineration, stabilization, and 
disposal in RCRA facilities. 

Excavated soil (approximately 
1850 bulk cu yd) would be 
incinerated. 

Could remove all soil with 
contaminant concentrations 
above cleanup levels. 
Contaminants in remaining soil 
should be below cleanup levels. 
Would reduce toxicity, mobility, 
and volume of contaminants. 

Excavation by front-end loader. 
Disposal in an industrial solid 
waste landfill. 

Would not treat or destroy any 
hazardous materials. 

Could remove all soil with 
contaminant concentrations 
above cleanup levels. 
Contaminants in remaining soil 
should be below cleanup levels. 
However, no net reduction of 
toxicity, mobility, or volume of 
contaminants. 

.· Mt~l1lltti~~ No. 68 
· .· • • ti<:a.viltil)lliDisj,osal 

· (for Hazardous SOil) 

Could reduce risk to acceptable 
levels. 

Should be adequate and reliable 
since contaminated soils would 
be taken off site and treated. 

Review would be required to 
ensure that remedial actions are 
successful. 

Excavation by front-end loader. 
Stabilization for metals. 
Disposal in a RCRA hazardous 
waste landfill. 

Excavated soil (approximately 
!850 bulk cu. yd) would be 
stabilized. 

Could remove all soil with 
contaminant concentrations 
above cleanup levels. 
Stabilization should decrease 
mobility of contaminants. 
Contaminants in remaining soil 
would be below cleanup levels. 
However, no net reduction of 
toxicity, or volume of 
contaminants. 
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Table 5-11 

(Continued) 

.·.1 

Evaluation Criteria •····1 

I .....• ··•·•·•·······.······· i •··•·••• A.iteriiativ~ Nk 5 · ... · > < • · · .· Aitel'lktiv~ Nk ~A · < Att~!'iiliti~~ No~ 68 

. :U~?t:~;a~~lr · · • ~i:;~:ifJ~!e~~i~ >••··••·· (r~iN!!:::l:::s~il> <\• ~:~li~~~~ • .·. 
.· .-:: .. ·· ·. ·· .. :.:. 

· Alternative No. i 
NoActioo .·.·· .. ··1 

Irreversibility of Not applicable. I Not irreversible. Irreversible. Irreversible. Irreversible. 
Treatment 

Type and Quantity of No treatment residuals. 
Residuals Remaining 
After Treatment 

Statutory Preference Does not satisfy. 
for Treatment 

II ~=';;:i;=reforeo" Does not satisfy. 

1 

Management of Waste 

SHORT-TERM EFFECTIVENESS 

Protection of 
Community 

Protection of Workers 

Environmental 
Impacts 

Time Requirements to 
Achieve RAOs 

No additional risk to 
the community. 

No increased risk to 
workers. 

None. 

Indefinite. 

No treatment residuals. 
1610 cu. yd of 
contaminated soils 
remain on site. 

Does not satisfy. 

Does not satisfy. 

No additional risk to the 
community. 

Protection against dermal 
contact with, and 
inhalation of, 
contaminated soil during 
asphalt cap construction 
required. 

None. 

Asphalt cap installed 
within 1 year. Could 
achieve RAOs within 1 
year after design 
completion. 

Approximately 1850 cu yd of 
ash remaining after incineration. 

Satisfies. 

Does not satisfy. 

Slight risk during excavation 
and transportation of soils due 
to possible release of dust and 
semivolatile organics to the air. 

Protection against dermal 
contact with, and inhalation of, 
contaminated soil during 
excavation and transportation 
activities required. 

Slight environmental impacts 
from excavation activities. 

Excavation, incineration, 
stabilization, and disposal within 
1 year. Could achieve RAOs 
within 1 year after design 
completion. 

No treatment residuals. No 
remaining soil with contaminant 
concentrations above cleanup 
levels. 

Does not satisfy. 

Does not satisfy. 

Slight risk during excavation 
and transportation of soils due 
to possible release of dust and 
semivolatile organics to the air. 

Protection against dermal 
contact with, and inhalation of, 
contaminated soil during 
excavation and transportation 
activities required. 

Slight environmental impacts 
from excavation activities. 

Excavation and disposal 
completed within 1 year. Could 
achieve RAOs within 1 year 
after design completion. 

No treatment residuals. No 
remaining soil with contaminant 
concentrations above cleanup 
levels. 

Does not satisfy. 

Does not satisfy. 

Slight risk during excavation 
and transportation of soils due 
to possible release of dust and 
semivolatile organics to the air. 

Protection against dermal 
contact with, and inhalation of, 
contaminated soil during 
excavation and transportation 
activities required. 

Slight environmental impacts 
from excavation activities. 

Excavation, stabilization, and 
disposal within 1 year. Could 
achieve RAOs within 1 year 
after design completion. 
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Eviiluatioo Criteria 

IMPLEJ\IENT ABILITY 

Ability to Construct 
and Operate 

Reliability of 
Technology 

Ease of Carrying Out 
Additional Remedial 
Action 
If Necessary 

Ability to Monitor 
Effectiveness of 
Remedial Actions 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies 

Availability ofTSD 
facilities 

Availability of 
Required Equipment 
and Specialists 

------------,. _, 

' ······-···'·- __ .-.• >· ·,Alternative No. 1 Altemative No. 4 
No Action Source Containment __ 

Not applicable. Simple to construct. 

Not applicable. Asphalt capping 
technology is reliable. 

No action would not Simple to extend asphalt 
significantly hinder cap. Only slight 
implementation of difficulties should be 
future remedial actions. encountered if excavation 

were needed later. 

Base-wide groundwater Base-wide groundwater 
monitoring program monitoring program 
should allow adequate should allow adequate 
monitoring of site monitoring of site 
conditions. conditions. 

No approval necessary. No approval necessary. 

Not applicable. Not applicable. 

Not applicable. Equipment and 
specialists are available. 

Table 5-11 

(Continued) 

,.,, .. 

Alternative No. 5 _, .... ,-._,• ''', 
.. . 

··-········· 

.:·:-:-.-:·· ·-:-:·<··:: .. :::..::.: .. : ... ·:.:: ·: :: .... ·. ·.·. .- <:-""•' 
Altel'llative No. 6A Alternative l'lo~ 6B 

/ EXdtvatioo/Incineraticm - Extavatioo!Disposal Excavatioll!Disposlil 
i .- .__ _,(for Hazardous Soil).- I (for Nonhazardous Soil) 

,,_._.-
(for H:lzardous Soil) 

Simple to implement. Simple to implement. Simple to implement. 

Excavation, incineration, Excavation and disposal Excavation, stabilization, and 
stabilization, and disposal technologies are reliable. disposal technologies are 
technologies are reliable. reliable. 

Simple to extend remedial Simple to extend remedial Simple to extend remedial 
action. action. action. 

Confirmation sampling should Confirmation sampling should Confirmation sampling should 
be adequate to determine the be adequate to determine the be adequate to determine the 
effectiveness of remedial effectiveness of remedial effectiveness of remedial 
actions. Base-wide groundwater actions. Base-wide groundwater actions. Base-wide groundwater 
monitoring program should monitoring program should monitoring program should 
allow adequate monitoring of allow adequate monitoring of allow adequate monitoring of 
site conditions. site conditions. site conditions. 

Approval required for Approval may be required for Approval required for disposal 
incineration of soil at the off-site disposal at the off-site industrial of soil at the off-site RCRA 
RCRA facility. No difficulties solid waste landfill. hazardous waste landfill. 
are expected. 

RCRA incineration facilities are Disposal facilities are readily Stabilization and disposal 
readily available. available. facilities are readily available. 

Equipment and specialists are Equipment and specialists are Equipment and specialists are 
available. available. available. 
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... Evaluation Criteria 

Availabiliity of 
Required Materials 
and Services 

Availability of 
Prospective 
Technologies 

COST 

Capital Cost 

Annual O&M Cost 

Present Worth Cost 

I .... · .. ·.· .. ·- . ·.·.·· 
. Alternative No. 1 · Alt~Jili~ve ~J. i 

No Action · Source Contaill.ri~t 
Not applicable. 

No remedial technolgies 
required. 

$0 

$0 

$0 

Materials and services 
are widely available. 

Asphalt capping 
technology is readily 
available. 

$230,000 

$8,300 

$360,000 

Table 5-11 

(Continued) 

. . ·.· ... · · .. ·. . . .... .. ....... . .. . 

· ·•· Altelllative No• 5 · · 
Ex6tvatioDfiJH!U1eriati6ll. ·•· 

(for. H:azardoliSSoil) •. ·. 

Materials and services are 
widely available. 

Excavation, incineration, 
stabilization, and land disposal 
technologies are available. 

$4,500,000 

$0 

$4,500,000 

. . .. 

·• < < ··. Alteniiltil'~ No. 6.4.< . 
·.·. ·. ExeavatiolllrlisPrisal } 
· · (for NolihaiardollsSoii) > 

Materials and services are 
widely available. 

Excavation and land disposal 
technologies are readily 
available. 

$441,000 

$0 

$441,000 

Art4!..ililtii~ N6i 68 •••• · 
~d{ation/DisJIOs:il············ 

·· (torHoodoils Soil) · 

Materials and services are 
widely available. 

Excavation, stabilization, and 
land disposal technologies are 
readily available. 

$1,600,000 

$0 

$1,600,000 



5 (excavation and incineration), 6A (excavation and disposal, nonhazardous), and 6B 

(excavation and disposal, hazardous) could significantly reduce the risks of dermal contact 

with, and inhalation of, the contaminated soil. Alternative Nos. 5, 6A, and 6B could provide 

the greatest protection of human health and the environment. 

Compliance with ARARs--Alternative No. 1 would not meet the chemical­

specific ARARs or the RAOs, since it would not reduce the volume of contaminants 

remaining on site. Alternative Nos. 4, 5, 6A, and 6B could meet the ARARs and RAOs. 

These alternatives could also meet the action-specific ARARs. 

Long-Term Effectiveness and Permanence--Alternative No. 1 would not provide 

long-term effectiveness. Alternative No. 4 could be effective over the long term if the 

asphalt cap were properly and continuously maintained. Long-term management for this 

alternative would be required. Alternative Nos. 5, 6A, and 6B could have excellent long­

term effectiveness because they involve removal of the soil from the site. Long-term 

management should not be required for these alternatives. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Alternative 

Nos. 1 and 4 would not reduce the toxicity or the volume of the contaminants. However, 

Alternative No 4. would decrease the mobility of contaminants by reducing infiltration into 

the soil. No treatment processes are used for Alternative Nos. 1, 4, and 6A. Alternative 

Nos. 6A and 6B could reduce the mass and volume of contaminants remaining on site, since 

all soil with contaminant concentrations above the cleanup levels should be removed. 

However, there would be no actual reduction in toxicity or volume of the contaminants. 

Under Alternative No. 6B, the stabilization process could reduce the mobility of the 

contaminants in the excavated soil. Alternative No.5 should reduce the toxicity, mobility, 

and volume of the contaminants. Under Alternative Nos. 5, 6A, and 6B, the remaining soil 

should have contaminant concentrations below the cleanup levels. 
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Short-Term Effectiveness--Alternative No.1 would not increase the risks to the 

community or to workers. The alternative would have an indefinite period of remediation. 

Alternative No.4 would require that workers be protected against dermal contact with, and 

inhalation of, contaminated soil during asphalt cap construction. Remediation under 

Alternative No.4 could be completed within one year. The RAOs should also be achieved 

by that time. 

Alternative Nos. 5, 6A, and 6B could cause a slight risk to the community 

during excavation and transportation activities. Workers would have to be protected against 

dermal contact with, and inhalation of, the soil during excavation and transportation 

activities. It is expected to take less than one year after design completion to complete the 

remedial actions and achieve the RAOs. 

lmplementability--All of the remedial actions under Alternative Nos. 1, 4, 5, 

6A, and 6B are considered to be implementable. Also, the required equipment, materials, 

facilities, and services for all of the alternatives are readily available. All of the technologies 

specified in the alternatives are reliable. 

Cost--A comparis0n of the present worth costs was performed for each of the 

alternatives. U.S. EPA's CORA model was used in developing the costs for the alternatives. 

The CORA model provides cost estimates with an accuracy of an order of magnitude. Thus, 

the cost estimates may not have the preferred accuracy of +50 to -30 percent. A summary 

of the costs is included in Table 5-11. The present worth costs for Alternative Nos. 1, 4, 5, 

6A, and 6B are $0, $360,000, $4,500,000, $410,000, and $1,600,000, respectively. 

5.5.3 Comparison of Alternatives for Site 14 

A comparison of Site 14 Alternative Nos. 1, 3, 5, and 6 for each of the seven 

evaluation criteria is presented below. A summary of these analyses is presented in Table 

5-12. 
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Table 5-12 

Comparative Analysis of Alternatives for Site 14 

. :>. -•• •:: -. : ,- .. : 
Alternative No. 1 < J\ltemative JliJ. $ _ _ _ •·•' · / .--· Alternative No. 3 

_.:·. · •- ·Evaluation Criteria _ -··-:· No Action .- Sonrce Containment Exciivation!liltinerntion .-::: -- -- __ ·-·•-

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONJ\1ENT 

Protection of Human Health No reduction in risk. Would not Could reduce the risk of dermal Could significantly reduce the risk 
prevent dermal contact with contact with contaminated soil. of dermal contact with 
contaminated soil. contaminated soil. 

Protection of Environment Would not prevent impacts to the Could curtail migration of Should protect the environment. 
environment. contaminants caused by erosion 

and by percolation of rainwater 
through the soil. 

COMPLIANCE WITH ARARS 

Chemical-Specific ARARs Would not meet ARARs or RAO. Would meet RAO. Could reduce contaminant 
concentrations in remaining soil to 
cleanup levels specified in RAO. 

Location-Specific ARARs Not relevant. There are no Not relevant. There are no Not relevant. There are no 
location-specific ARARs. location-specific ARARs. location-specific ARARs. 

Action-Specific ARARs No action-specific ARARs were No action-specific ARARs were Should meet action-specific 
identified since this is the no-action identified. ARARs. 
alternative. 

Other Criteria and Guidance No other criteria. No other criteria. No other criteria. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Magnitude of Residual Risk No reduction in risk. Could reduce risk to acceptable Could reduce risk to acceptable 
levels. levels. 

Adequacy and Reliability of No controls over existing Reliability of cap would be high Should be adequate and reliable, 
Controls contamination. No reliability. if maintained. since contaminated soils would be 

taken off site. 

Need for 5-Year Review Review would be required. Review would be required to Review would be required to 
ensure that protection of human ensure that remedial actions are 
health was maintained. successful. 

'.- ----------- -----

.- -_- i\Jt~ti~~ Noi 6.- __ ._ .. _._._ 
. ... -. ·_• 

·< · Excav:lnolt/I>isJidsal .- .. :._.:_ ••. -_-,· · 

Could significantly reduce the risk 
of dermal contact with contaminated soil. 

Should protect the environment. 

Could reduce contaminant concentrations in 
remaining soil to cleanup levels specified in 
RAO. 

Not relevant. There are no location-specific 
ARARs. 

Should meet action-specific ARARs. 

No other criteria. 

Could reduce risk to acceptable levels. 

Should be adequate and reliable, since 
contaminated soils would be taken off site. 

Review would be required to ensure that 
remedial actions are successful. 
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Table 5-12 

(Continued) 

.:·::>> .• · :•< · Ali~th·~ No. 1 
. · ·. < J\Jt~tliati~e ~CI)3 

'.· c::::_ . Eva1Ul1tior1 Criteria 
. ·· ~c ,,., .'· No Action .·,.· ·. · . · Source ColltaiJIJneD.t 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 

Treatment Process Used None. Asphalt capping. 

Amount of Hazardous Would not treat or destroy any Would not treat or destroy any 
Materials Destroyed or hazardous materials. hazardous materials. 
Treated 

Reduction of Toxicity, None. Would not reduce the toxicity, 
Mobility, or Volume mobility, or volume of the 

contaminants. 

Irreversibility of Treatment Not applicable. Action not irreversible. 

Type and Quantity of None. No treatment residuals. No treatment residuals. 740 cu yd 
Residuals Remaining After of contaminated soils remain. 
Treatment 

Statutory Preference for Does not satisfy. Does not satisfy. 
Treatment 

Statutory Preference for Does not satisfy. Does not satisfy. 
On-Site Management of Waste 

-- --------- --

.-: .. · -·:-.·.·:-_·.-- .... -.-:-:· .·.-··.·.· ·.':'>,·': 
. ·... . . . ... ·.· .. ···.· 

.· Aii~rlli.tive No; 5 • ·.· . . ... :, · · Alt~~~e No.6 . .·:'': 

.·. < . , Excavatiorlilndneratioii ' .•.. , · . ,,.. .·· . ·.·. ·.· . .. ExcitvatioiilDis)Josar ' 

Excavation by front-end loader. Excavation by front-end loader. Disposal in a 
Incineration, stabilization, and RCRA hazardous waste landfill. 
disposal in RCRA facilities. 

Excavated soil {approximately 850 Would not treat or destroy any hazardous 
bulk cu yd) would be incinerated. materials. 

Would reduce toxicity, mobility, Could remu'" all soil with contaminant 
and volume of contaminants in concentrations above acceptable levels. 
excavated soil. Remaining Remaining contaminants should be within 
contaminants should acceptable levels. 
be within acceptable levels. 

Irreversible. Irreversible. 

Approximately 850 cu yd of ash No treatment residuals. No remaining soil with 
remaining after incineration. No contaminant concentrations above cleanup 
remaining soil with contaminant levels. 
concentrations above cleanup 
levels. 

Does not satisfy. Does not satisfy. 

Satisfies. Does not satisfy. 
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Table 5-12 

(Continued) 
-----

. .... •·• ...... ...... 
Alternative No. 1 . ·.···.·.Alternative No. 3 

--

Evaluation Criteria ... .····- .· _. • ·No Action • I··· / · Source Containment 
•· 

SHORT-TERM EFFECTIVENESS 

Protection of Community No change in risk to community. No substantial risks to community. 

Protection of Workers No significant risk to workers. Protection against dermal contact 
with contaminated soil required 
during asphalt cap construction. 

Environmental Impacts No significant environmental impact Should have minimal 
from taking no action. environmental impacts. 

Time Requirements to Achieve Indefinite. Asphalt cap installed within I 
RAOs year. Could achieve RAO within 

I year after design completion. 

IMPLEMENT ABILITY 

Ability to Construct and No construction or operation. Simple to construct and operate. 
Operate Reliability of No technology used. Asphalt capping technology is 
Technology reliable. 

Ease of Carrying Out No action should not significantly Simple to extend asphalt cap. 
Additional Remedial Action If hinder implementation of future Only slight difficulties would be 
Necessary remedial actions. encountered if excavation were 

needed later. 

Ability to Monitor No monitoring provided. No monitoring provided. 
Effectiveness of Remedial 
Actions 

Ability to Obtain Approvals No approval necessary. No approval necessary. 
and Coordinate with Other 
Agencies 

-------

... 
I / •··. • . · .. · .· ...........• AltemativlfNo. 6 ... . . ·Alternative No. 5 · ..... 

·.·.· ·•· Excavation!locmeratioli. • Exciil'ationJI>isJIOsl'll . .. 

Slight risk during excavation and Slight risk during excavation and 
transportation of soils from transportation of soils from possible release of 
possible release of dust and semi- dust and sernivolatile organics to the air. 
volatile organics to the air. 

Protection against dermal contact Protection against dermal contact with 
with contaminated soil required contaminated soil required during excavation 
during excavation and and transportation activities. 
transportation activities. 

Should have minimal Should have minimal environmental impacts. 
environmental impacts. 

Excavation and incineration of soil Excavation and disposal of soil completed 
completed within I year. Could within I year. Could achieve RAO within 
achieve RAO within I year after I year after design completion. 
design completion. 

Simple to implement. Excavation Simple to implement. Excavation and disposal 
and disposal technologies are technologies are reliable. 
reliable. 

Simple to extend remedial action. Simple to extend remedial action. 

Confirmation sampling should be Confirmation sampling should be adequate to 
adequate to determine the determine the effectiveness of remedial actions. 
effectiveness of remedial actions. 

Approval may be required for Approval required for disposal of soil at the 
incineration at the off-site RCRA off-site RCRA hazardous waste landfill. 
facility. 

---
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Evaluation Criteria 

Availability ofTSD facilities 

Availability of Required 
Equipment and Specialists 

Availabiliity of Required 
Materials and Services 

Availability of Prospective 
Technologies 

COST 

Capital Cost 

Annual O&M Cost 

Present Worth Cost 

t 

Table 5-12 

(Continued) 

A]te;:!;~~o.1 ...... , < / if~~:::::!t 

Not applicable. 

Not applicable. 

Not applicable. 

Not applicable. 

$0 

$0 

$0 

Not applicable. 

Equipment and specialists are 
available. 

Materials and services are widely 
available. 

Asphalt capping technology is 
readily available. 

$140,000 

$6,200 

$230,000 

· .·· Alteriiative No~ s · 
l ExdavatioDfincmeratimt · 

Incineration and disposal facilities 
are readily available. 

Equipment and specialists are 
available. 

Materials and services are widely 
available. 

Excavation, incineration, and land 
disposal technologies are readily 
available. 

$2,100,000 

$0 

$2,100,000 

. ···•••···• . -tiv~N~. 6• ···•···••.···•.•••·•···EXcavatioli/Disposai ------'""' 

Disposal facilities are readily available. 

Equipment and specialists are available. 

Materials and services are widely available. 

Excavation and land disposal technologies are 
readily available. 

$770,000 

$0 

$770,000 



Overall Protection of Human Health and the Environment--Alternative No. 

1 (no action) does not reduce the existing risks at the site. Also, the alternative would not 

protect human health and the environment. Alternative No.3 (source containment) could 

reduce the risks of dermal contact with the contaminated soil. Alternative Nos. 5 

(excavation and incineration) and 6 (excavation and disposal) could significantly reduce the 

risks of dermal contact with the contaminated soil. Alternative Nos. 5 and 6 could provide 

the greatest protection of human health and the environment. 

Compliance with ARARs--Alternative No. 1 would not meet the chemical­

specific ARARs or the RAO and they would not reduce the volume of contaminants 

remaining on site. Alternative Nos. 3, 5, and 6 could meet the ARARs and the RAO. 

These alternatives could also meet the action-specific ARARs. 

Long-Term Effectiveness and Permanence--Alternative No. 1 would not provide 

long-term effectiveness. Alternative No. 3 could be effective over the long term if the 

asphalt cap were properly maintained. Long-term management for this alternative would 

be required. Alternative Nos. 5 and 6 could have excellent long-term effectiveness because 

they involve removal of the soil from the site. Long-term management should not be 

required for these alternatives. 

Reduction of Toxicity, Mobility, and Volume Through Treatment--Alternative 

Nos. 1 and 3 would not reduce the toxicity and volume of the contaminants. However, 

Alternative No.3 would reduce the mobility of the contaminants because it would reduce 

infiltration into the soil. No treatment processes are used for Alternative Nos. 1 and 3. 

Under Alternative No. 5, the toxicity, mobility, and volume of contaminants would be 

reduced. Alternative No.6 could reduce the mass and volume of contaminants remaining 

on site, since all soil with contaminant concentrations above the cleanup levels should be 

removed. However, under Alternative No.6, there is no actual reduction of toxicity, 
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mobility, and volume of contaminants. For Alternative Nos. 5 and 6, the remaining soil 

should have contaminant concentrations below the cleanup levels. 

Short-Term Effectiveness--Alternative No. 1 would not change the risk to the 

community or to the workers. The alternative would have an indefinite period of 

remediation. Alternative No. 3 would require that workers be protected against dermal 

contact with the contaminated soil during asphalt cap construction. The activities under 

Alternative No. 3 could be completed within one year after design completion. The 

alternative could also achieve the RAO by that time. 

Alternative Nos. 5 and 6 could cause a slight risk to the community during 

excavation and transportation activities. Workers could be protected against dermal contact 

with the soil during excavation, transportation, and disposal activities. It should take less 

than one year from design completion to complete the remedial actions and achieve the 

RAOs. 

lmplementability--All of the remedial actions under Alternative Nos. 1, 3, 5, 

and 6 are considered to be implementable. Also, the required equipment, materials, 

facilities, and services for all of the alternatives are readily available. All of the technologies 

specified in the alternatives are reliable. 

Cost--A comparison of the present worth costs was performed for each of the 

alternatives. U.S. EPA's CORA model was used in developing the costs for the alternatives. 

The CORA model provides cost estimates with an accuracy of an order of magnitude. Thus, 

the cost estimates may not have the preferred accuracy of +50 to -30 percent. A summary 

of the costs of the alternatives is presented in Table 5-12. The present worth costs for 

Alternative Nos. 1, 3, 5, and 6 are $0, $230,000, $2,100,000, and $770,000, respectively. 
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6.0 RECOMMENDATIONS 

This section provides recommendations of alternatives' for Sites 2&5, 8, and 

14. On the basis of the results of the comparative analyses described in Section 5.5 of this 

report, a specific alternative was recommended for each individual site. The justification 

for recommending the alternatives for Sites 2&5, 8, and 14 is presented in Sections 6.1, 6.2, 

and 6.3, respectively. 

6.1 Recommended Alternative for Sites 2&5 

This section discusses the justification for the recommended alternative for 

Sites 2&5. This section also outlines an approximate schedule for the implementation of 

the alternative. 

On the basis of the comparison of alternatives for Sites 2&5, Alternative No. 

3, which involves remediation by SVE and biodegradation, is recommended. The reasons 

for this recommendation are described below. 

Alternative No. 3 was determined to be the best alternative on the basis of 

the seven evaluation criteria. The alternative would protect human health and the 

environment and would comply with the chemical- and action-specific ARARs. The 

alternative should also meet the RAO, which is to prevent future contamination of the 

groundwater. SVE has been widely proved in full-scale remediation projects and is expected 

to be effective over the long term. Further, biodegradation has been proved to be effective 

for remediation of petroleum hydrocarbons. 

SVE and biodegradation could irreversibly remove or destroy 75% of the 

organic compounds in the soil, reducing the TPH concentration from an average of 4000 

mg/kg to below the cleanup level of 1000 mg/kg. As well, the alternative could satisfy the 

statutory preference for treatment to reduce the principal threats at Sites 2&5 and the 
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statutory preference for on-site management of waste. Remediation of the soil to the 

cleanup levels specified in the RAO could be achieved within approximately six years after 

design completion. 

It is recommended that a biodegradation study be conducted pnor to 

operation of the SVE system. Laboratory testing of TPH-contaminated soil from Sites 2&5 

should be conducted to determine the range of nutrient concentrations that will optimize 

biological activity. The study should also determine the degree to which appropriate 

conditions will stimulate the indigenous microorganisms. Mter operation of the SvE system 

begins, nutrients should be added to the soil in the vadose zone and the effects of the 

nutrients on the levels of biological activity should be monitored through analyses of the soil 

gas. 

Alternative No. 3 should pose little threat to the safety of the community or 

to the workers. The alternative is considered to be implementable: All necessary 

technology, equipment, and services are available. 

The net present worth for Alternative No.3 is estimated to be $540,000. An 

approximate schedule was developed for implementation of this alternative. It was 

determined that the design phase for this alternative would last approximately three months. 

Construction could be accomplished within six months. Operation of the SVE system would 

continue for approximately five years. 

6.2 Recommended Alternative for Site 8 

This section discusses the justification for the recommended alternative for 

Site 8. This section also outlines an approximate schedule for the implementation of the 

alternative. 
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On the basis of the comparison of alternatives for Site 8, Alternative No. 4, 

which involves source containment, is recommended. The reasons that Alternative No.4 

is recommended are discussed below. 

Alternative No.4 was determined to be the best alternative for Site 8 on the 

basis of its performance in the detailed evaluation according to the seven criteria. Source 

containment could protect human health and the environment since it would eliminate the 

exposure route. Also, the alternative would meet the RAOs. 

The source containment alternative should be effective over the long term. 

No additional risks to the community would occur. Risks to the workers should be 

significantly reduced. Although the alternative would not satisfy the statutory preference 

for treatment, it would satisfy the statutory preference for on-site management of waste. 

Under this alternative, the RAOs could be achieved within approximately one year after 

design completion. 

This alternative is considered to be readily implementable: All necessary 

technology, equipment, and labor are available. Asphalt capping is a reliable and proven 

technology. With a net present worth for Alternative No. 4 estimated to be $360,000, 

Alternative No. 4 is the least expensive alternative that meets the RAOs for Site 8. 

An approximate schedule was developed for implementing the recommended 

alternative. It was estimated that the design phase for this alternative would last 

approximately three months. The asphalt capping activities could be completed within 

approximately two to four months following the completion of the design. 
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6.3 Recommended Alternative for Site 14 · 

This section discusses the justification for the recommended alternative for 

Site 14. This section also outlines an approximate schedule for the implementation of the 

alternative. 

On the basis of the comparison of alternatives for Site 14, Alternative No.3, 

which involves source containment, is recommended. Alternative No.3 was determined to 

be the best alternative for Site 14 on the basis of its performance in the detailed evaluation 

according to the seven criteria. The alternative could protect human health and the 

environment since it would eliminate the exposure route. It would also meet the RAO. 

The source containment alternative was determined to have long-term 

effectiveness and permanence. No additional risks to the community would occur. Risks 

to the workers should be significantly reduced. Although this alternative would not satisfy 

the statutory preference for treatment, it would satisfy the statutory preference for on-site 

management of waste. Under this alternative, the RAO could be achieved within 

approximately one year after design completion. 

This alternative is considered to be readily implementable: All necessary 

technology, equipment, and labor are available. Asphalt capping technology is considered 

to be reliable and proven. The net present worth for Alternative No.3 is estimated to be 

$230,000, making it the least expensive alternative that meets the RAO for Site 14. 

An approximate schedule was developed for implementing the recommended 

alternative. It was estimated that the design phase for this alternative would last 

approximately two months. The asphalt capping activities could be completed within 

approximately two to three months after the completion of the design. 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

November 2, 1992 

Mr. Howard E, Moffitt 
Deputy Base Civil Engineer 
49 CES/CEV 
Holloman AFB, NM 88330-5000 

RE: APPROVAL FOR CLEANUP OF SOILS CONTAMINATED WITH GREATER THAN 
1000 PARTS PER MILLION TOTAL PETROLEUM HYDROCARBONS 

Dear Mr. Moffitt: 

The New Mexico Environment Department (NMED) has received your 
letter dated August 7, 1992 in which you requested a soil 
cleanup level of 1000 ppm TPH in lieu of remediating all 
"highly contaminated" soils (as they are defined in Section 
1201G of the Underground Storage Tank Regulations) at Holloman 
AFB. As you mentioned in your letter, 1000 ppm, by weight, of 
diesel or gasoline is apparently a lower level of contamination 
than is "highly contaminated" . The Environment Department 
approves your requested 1000 ppm TPH cleanup standard with the 
following stipulations: 

1. determination of contaminant levels will be by 
laboratory analyses and not by field methods, 

2. analysis for aromatic volatile organics by gas 
chromatograph and a photo-ionization detector will be done 
where soils are contaminated by gasoline, and analysis for 
non-halogenated semi-volatile organics by gas chromatograph 
and a flame-ionization detector will be done where the 
contaminant is a heavier-than-gasoline petroleum 
h}-drocarbon, 

3. samples will be taken from the areas of highest apparent 
(visual determination method) saturation, or contamination 
if the area is not saturated, and 

4. an NMED representative will be notified prior to the 
cleanup to observe the removal of soils. 

Please advise us when you've decided on the means for 
determining the lateral extent of contaminated soils, which 
method(s) you'll be using to remediate and dispose of the soils, 
and how you intend to sample the soils for contaminant levels. 
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Mr. Howard Moffitt 
November 2, 1992 

···Page 2 

If you have questions please contact Mr. Robert Sweeney at (505) 
827-0214. 

S~erely, /) 
(~)~/ ( 

lam~s P. Bearzi ~ 
Acting Bureau Chief 
Underground Storage Tank Bureau 

cc: Bob Sweeney, UST Bureau 
Steven Cary, GWPRB 
David Morgan, GWPRB 
NMED District III Office 
NMED Alamogordo Field Office 
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July 22, 1992 

Mr. Boward E. Moffitt, Depu~y Base Civil Engineer 
49 CZS/CEV 
Holloman Air Force Base, NM 88330-5000 

Dear Mr. Moffitt: 

Under the auspioes of the Defense-State Memorandum of 
Agreement eoncernin~ IRP sites at Holloman Air Foree Base, I 
am re•pondin~ to your letter of May 28 to. Kathleen M. 
Sian•roa coneerninq ground water remediation and soil cleanup 
standards for petroleum product releases at Holloman AFB. 

Your understandinq is correct that qround water remediation 
at these sites will not be required. As discussed verba~ly 
and mentioned in correupondence relating specifically to 
underground storaqe tank sites, any floating hydrocarbon must 
be removed from the qround water surface, and all ~hiqhly 
cotttaminated soil" must be removed or remediated. Dissolved 
phase hydrocarbon contamination of the qround water beneath 
the base need not be remadiated. 

The Underground Storage Tank Bureau does not believe it to be 
feasible at present to assiqn a numerical value to the 
regulatory definition of "hiqhly contaminated soil• because 
of the man! site-specific variables that can influence the 
determinat on. 

Aa a method of settling this issue, wa propose that Holloman 
APB staff who will be in Santa Fe on July 28· to diseuse the 
current Remedial In~estiqation report for IRP sites brinq 
with them a kiloqram or two of dry soil known to be 
representative of that beneath the hydrocarbon release sites. 
NMED staff will procure a small amount of gasoline and diesel 
fuel, 1000 ppm of both products ean be added to the soil in 
our laboratory, and the resultinq mixture can be evaluated by 
US~ Bureau personnel to determine whether 1000 ppm is less 
than ~hiqhly contaminated". If so, NMBD has no objection to 
its use as the appropriate soil cleanup level. 

If you have any queations eoncerninq any of this please 
oontac~id Morgan at so~-927-2754. , 

• Cary Chief 
Gro W ter Ptot•ction and Remediation Bureau 

c: Edward B.or~t, NMBD B:RMB 
Bob Sweeney, NMBD USTB 
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14 August 1992 

Mr. Rich Mayer (GH-PS) 
U.S.EPA Region VI 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Rich: 

At our meeting with Dave Morgan of the New Mexico Environment Department 
(NMED) and yourself, Radian presented the results of the RI/RFI for the 29 Sites at 
Holloman Air Force Base (AFB), New Mexico. During the presentation we discussed 
our findings that a total of eight sites (2&5, 3, 8, 9, 14, 30&33, 37, and 39) appeared to 
have concentrations of contaminants that might warrant remediation, and therefore a 
Feasibility Study (FS) would be needed. We discussed in general terms the remedial 
action objectives for these sites, and the methods to be used to establish the objectives. 

As we discussed, Holloman AFB plans to develop health risk-based cleanup objectives 
for the six sites that pose a risk to human health (2&5, 3, 8, 9, 14, and 30&33). These 
cleanup objectives will be based on site-specific information such as exposure pathways, 
potential contact locations with contaminated media, and potentially exposed popula­
tions. A specific cleanup criterion will be determined separately for each contaminant in 
each medium in which it is found. 

In order to determine health. risk-based cleanup criteria, the level of acceptable risk must 
be specified. In the Preamble to the proposed Corrective Action Program, Subpart S of 
40 CPR Part 264 (55 Fed. Reg. 30798-30873, July 27, 1990), EPA discusses the develop­
ment of media cleanup standards. In general, EPA prefers an excess lifetime cancer risk 
of 1 x 10-6 as the point of departure for development of cleanup standards. However, 
our past experience indicates that EPA is willing to accept cleanup standards associated 
with risk levels as high as 1 x 10-4 under certain circumstances. As you know, many of 
the sites at Holloman contain more than one contaminant. EPA discusses this issue in 
the Preamble on page 30827: "The cumulative risk posed by multiple contaminants 
should not exceed a 1 x 10-4 cancer risk." 

Subpart S has not yet been adopted formally by EPA However we understand that the 
proposed rule is being implemented as policy by most EPA Regional offices until such 
time as the rule is adopted. Therefore Holloman proposes to determine cleanup 
standards in accordance with the proposed rule as follows: 
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Mr. Rich Mayer (GH-PS) 
14 August 1992 
Page Two 

• Media cleanup standards will be developed such that the cumulative risk 
posed by multiple contaminants will not exceed a 1 x 104 cancer risk; and 

• The cleanup standard for a single chemical will result in an associated 
cancer risk in the range of 1 x 104 to 1 x 10..o. 

The cleanup standards for specific contaminants are critical to preparation of the FS 
because remedy selection and development of cost estimates requires information on the 
level of a contaminant that can be left in place. Therefore, it is important that we 
receive your concurrence with these proposed acceptable risks so that we can complete 
the FS. In order to prepare the Corrective Measures Study (CMS) Plan that is required 
by Section IV.M of our permit, we would like to receive concurrence on these proposed 
acceptable risks by 20 August 1992. Following this, we will submit the CMS Plan to the 
EPA Region VI and NMED by 8 September 1992 and would appreciate review com­
ments by 22 September 1992. 

Thank you in advance for your cooperation in expediting the review of the proposed 
acceptable risks and the CMS Plan schedule. H you have any questions, please call 
Rodger Wilkson or Warren Neff at 505/479-5878. 

Howard E. Moffitt 
Deputy Base Civil Engineer 

cc: Ron Stirling/USACE, Omaha 
Wally Hise, Radian 

~.c~ \.A~t\G<..v'- / N ,q EO 
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CONFIRMATION NOTICE NO. 23 

TO: 

CONTRACfOR: 

SUBCONTRACTOR: 

CONTRACT NUMBER: 

DEUVERY ORDER NUMBER: 

1TILE: 

DATE OF TillS REPORT: 

SUBJEcr: 

PARTICIPATING PERSONNEL: 

U.S. Army Engineer District 
ATI'N: CEMRO-ED-EA (Ron Stirling) 
215 North 17th Street 
Omaha, Nebraska 68102-4978 

Sirrine Environmental Consultants, Inc. 

Radian Corporation 

DACW45-89-D-0515 

5023. Radian DO #16 

RI/FS at 29 Sites 
Holloman AFB, New Mexico 

13 December 1991 

Investigation Report Format Meeting 

See Attached List 

On 9 December 1991, Radian personnel attended a meeting at the USAF Regional 
Environmental Office in Dallas, Texas to discuss the format and content of the remedial 
investigation report. Also in attendance were representatives from Holloman AFB, 
USACE, New Mexico Environment Department (NMED), and EPA Region VI. 
Following is a summary of the meeting. 

I. Introduction 

Mr. Roger Wilkson of HAFB provided a brief introduction and background to the 
project. He outlined the meeting objectives as: 1) to inform regulatory agencies of the 
present activities at IRP /SWMU sites and discuss discrepancies between the IRP 
investigation and Table 1 of Holloman's HSWA permit; and 2) to determine how to 
satisfy requirements of CERCLA and RCRA without duplication of effort and expense. 

II. Summary of Field Program 

Mr. Tom Holcomb of Radian provided a brief overview of the field program recently 
completed for the 29 waste sites, and then gave a detailed presentation of the work 
conducted at each site. Mr. Rich Mayer of EPA Region VI indicated that although the 
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project plans (CDAP and SSHP) were verbally approved, an approval letter had not yet 
been prepared by EPA 

III. Report Format 

Mr. Wallace Hise of Radian gave a brief summary of the intended format for the site 
investigation report. 

Rich Mayer suggested that information for each site (figures, data summary tables, 
conclusions, and recommendations) be grouped together for ease of reading. Site­
specific discussions may focus on only compounds detected as long as the result(s) and 
corresponding detection limit(s) are specified in data summary tables, and a complete 
copy of analytical data is provided in an appendix. Mr. David Morgan of NMED 
indicated that the RCRA Division currently has no specific reporting format 
requirements. 

It was agreed that a draft final report will be submitted to EPA Region VI and NMED 
by 30 June 1992 for review and comment. By this date, investigation results for all sites 
on Table 1 of Holloman's permit should be submitted. This deliverable date will be 
reflected in a letter to be drafted by Rich Mayer approving the site investigation plans. 
Rich Mayer also requested that quarterly reports be prepared and submitted by HAFB 
to track the progress of SWMU investigations and document significant findings. 

Action Items: 

1. HAFB will coordinate submittal of results for all Table 1 sites, including those 
not covered under Radian's current investigation. [Note that several sites were 
previously investigated under other IRP work efforts or dealt with under the 
Base's Rapid Response Program.] This may include a narrative to clarify where 
information is presented for each individual site. 

2. HAFB may choose to submit a permit modification to move several sites that 
have not been investigated from Table 1 to Table 2. Additionally, IRP Sites 37, 
39, and 43 (SWMU nos. 165, 179, AOC L, and AOC G) listed on Table 2 are 
currently being investigated and can be moved to Table 1. These changes to the 
permit will facilitate scoping of future work activities and provide a com­
prehensive work effort for all Table 1 and Table 2 sites. 

3. HAFB will prepare and submit progress reports for all activities associated 
with the HSW A permit. 
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IV. Determination of Remedial Action 

The standard Feasibility Study/Corrective Measures Study approach to determine 
remedial action will be acceptable to both agencies. The final corrective action clean up 
levels will be determined through coordination by EPA Region VI and NMED. 

V. Risk Assessment 

Wallace Hise presented Radian's proposed approach to using a risk assessment for 
individual sites. In summary, a receptor and pathway identification will be completed for 
each of the 29 sites. This step will fulfill RCRA requirements under the RFI program. 
Then each site will be screened to determine the level of contamination. The following 
three scenarios are possible: 

• For "grossly" contaminated sites (preliminary screen indicates a risk~ 104
), 

remediation will be required and therefore no comprehensive risk 
assessment will be prepared; 

• For "clean" sites (preliminary screen indicates a risk ~ 10-6), a site-specific 
risk assessment will be prepared to justify a recommendation of no further 
action; and 

• For "in between" sites (preliminary screen indicates a risk between 104 and 
10-6), a site-specific risk assessment will be prepared to accurately 
determine the risk, and facilitate selection of a remedial action or 
treatment alternative. 

This approach will effectively combine CERCLA risk assessment techniques to satisfy 
RCRA requirements and meet objectives of the proposed Subpart S corrective action 
program. Both EPA and NMED agreed that this approach will be acceptable. 

VI. Summary and Recommended Auuroach 

The site investigation report will be presented in a CERCLA RI format with a narrative 
discussing applicable RCRA requirements and where they are located within the 
document. In general, neither the EPA nor RCRA Division of NMED are concerned 
with the report title or format. 

Site-specific recommendations will be provided in the RI report, with reference to the 
stand-alone risk assessment for back-up documentation. The following three scenarios 
are anticipated for individual sites: 
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• No further action; 

• Additional investigation to fill in data gaps or provide support for remedial 
design; and 

• Site remediation. 
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9 December 1991 

Investigation, Study, and 
Recommendation for 29 Waste Sites 

Holloman Air Force Base, NM 

Name Organization Phone No. 

Richard Mayer EPA Region VI 214-655-6775 

Wally Hise Radian Corp. 512-454-4 797 

Ron Stirling USACE - Omaha 402-221-3761 

Sandy Frye USACE - Omaha 402-221-7642 

Roger Wilkson Holloman AFB 505-4 79-5878 

David Morgan NMED 505-827-2754 

Sharon Moore Holloman AFB 505-479-3931 

Tom Holcomb Radian Corp. 512-454-4 797 

Ron Jahns AFCEE/ESD 214-767-4648 
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Table 1 From Holloman AFB 
Hazardous Waste Permie 

102 

Former 104 

Golf Course Landfill 105 

Main Base Landfill 106 

Area 107 

108 

Old Main Base Landfill 109 

Sludge Trenches 113 

TEL 114 

West Area Landfill # 1 PCB Area 115 

West Area Landfill #2 116 

Fire Department Training Area 1 170 

Area 2 171 

178 

212 

130 

132 

137 

Building 1166 Oil/Water Separator 138 
Drainage Pit 

Lake Holloman, which includes the 139 
earthen ditch carrying discharge from 

G to Lake Holloman 

Lake Stinky 140 

Building 21 Pesticide Rinsewater Spill AOC-A 
Area 

A-ll 

4 .[ 

29 r 
19 .[ 

1 X 

11 .[ 

23 .[ 

10 X 

20,30,33 .[ 

3 .[ 

22 .[ 

21 .[ 

31 X 

31 X 

36 .[ 

28 .[ 

46 X 

16 .[ 

38 .[ 

* 

-SL ** 

-SL •• 

16 .[ 



a 

j 

(Continued) 

AOC-0 

AOC-P 

A OC-T 

141 

229 

4 

82 

21 

111 

122 

133 

134 

Coco Blockhouse Disposal Well 192 

Reference HSWA Permit issued 22 August 1991 by EPA Region VI. 

Site is currently being investigated under the JRP Program. 

45 

44 

2&5 

14 

8 

8 

47 

42 

47 

47 

24 

41 

X = Remedial Investigation has already been completed. Decision Documents to close the sites have been submitted. 

No activities to date. 

Already investigated with the Base Sewage Treatment Lagoons. 

• Sites are being investigated under the Base's Rapid Response Program. 

A-12 

• 

X 

.[ 

• 
.[ 

.[ 

.[ 

• 
.[ 

• 

• 
.[ 

.[ 



Sites Investigated by Radian Corporation 

Pennit 
IRP Site Name IRP Site No. SWMU No. Table No.• 

POL Spill Site No. 1 2 AOCT 1 

Tetraethyl Lead Disposal Area 3 114 1 

Acid Trailer Burial Site 4 102 1 

POL Spill Site No.2 5 AOCT 1 

Refuse Collection Truck W ashrack 8 4, 82 

Waste POL Drum Storage/Spill 9 42 1 
Area 

Main Base Electrical Substation 11 107 1 

Former Entomology Shop Area 14 197 1 

Existing Entomology Shop Area 16 132 1 
118* 2* 

AOCA 1 

Golf Course Landfill 19 105 1 

Wastewater Treatment Plant Grit 20 113 1 
Burial Site 

West Area Landfill No. 2 21 115 1 

West Area Landfill No. 1 22 116 1 

MOBSS Landfill 23 108 1 

Former Equipment Maintenance 24 134 1 
Area 

Possible Missile Fuel Spill Site 26 AOCD 1 

Former North Area W ashrack Site 28 212 1 

Former Army Landfill 29 104 1 

Grease Trap Disposal Pits 30 113 1 

Cooking Grease Disposal Trenches 33 113 1 

Unconventional Fuels Area Spill 36 178 1 
Site 129 2 

Early Missile Testing Site 37 AOCL 2 

Sled Test Maintenance Area 38 137 1 
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(Continued) 

Permit 
IRP Site Name IRP Site No. SWMU No. Table No.• 

Missile Fuel Spill Area 39 165 2 
167 
177 2 
179 2 
181 2 
185 

Coco Blockhouse Borehole Disposal 41 192 1 
Site 

Radioactive Waste Burial Pit 42 111 1 

Atlas Electrical Substations 43 AOCG 2 

Waste Disposal Pit 50 

Primate Research Institute/- 51 
Borehole Disposal Pit 

aReference HSWA Permit issued 22 August 1991 by EPA Region VI. 

*Groundwater monitoring wells installed around entire IRP site. 
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IRP- SWMU DISCREPANCIES 

IRP ID SWMU ID 

2 AOCT 

5 AOCT 

20 113 

30 113 

33 113 

39 167 

165 

177 

179 

181 

185 

RESOLUTION OF DISCREPANCIES 

• IRP 2 & 5 (AOC T)- Combined 

• IRP 20 (SWMU 113)- Separated 

• IRP 30 & 33 (SWMU 113)- Combined 

• IRP 39 (SWMU 167)- Added SWMUs 
165, 177, 179, 181, and 185 
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B.l. INTRODUCTION 

The Superfund Amendments and Reauthorization Act (SARA) of 1986 

mandated that the level or standard of control specified in a remedial action at a CERCLA 

(Superfund) site for the site-specific pollutants be "at least that of any applicable or relevant 

and appropriate (ARAR) standard, requirement, criteria, or limitation under any federal 

environmental law, or any more stringent standard, requirement, criteria, or limitation 

promulgated pursuant to a state environmental statute." The key components of this 

concept are defined as follows: 

Applicable requirements are those cleanup standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated 

under federal or state law that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance at a CERCLA site. 

Applicable requirements are those that would be legally applicable if the remedial action 

had not been taken under CERCLA; the concept implies that all jurisdictional prerequisites 

to applicability of the particular statute have been met. 

Relevant and appropriate requirements are those cleanup standards, standards 

of control, and other substantive environmental protection requirements, criteria, or 

limitations promulgated under a federal or state law that, while not legally "applicable" to 

a hazardous substance, pollutant, contaminant, remedial action, location, or other 

circumstance at a CERCLA site, address problems or situations sufficiently similar to those 

encountered at the CERCLA site that their use is well-suited to the particular site. 

To-be-considered material (TBCs) are non-promulgated advisories or guidance 

issued by the federal or state governments that are not legally binding and do not have the 

status of potential ARARs. However, pursuant to USEPA CERCLA guidance TBCs can 

be considered along with ARARs as part of the site risk assessment and may be used in 
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determining the necessary level of cleanup for protection of human health or the 

environment. 

The ARAR identification, selection, and documentation process is depicted 

in Figure H.l-1. The ARAR identification process begins during the RI stage; as greater 

certainty about the site and the contaminants present is secured through the RI/FS process, 

ARARs are redeveloped and redefined. The process is, therefore, an iterative one. 

Ultimately, the preferred remedial action alternative will be assessed against the statutory 

cleanup criteria, which include attainment of ARARs. The Record of Decision for the site 

must document ARAR compliance. 

The ARARs for Holloman AFB described below were identified in 

accordance with CERCLA Compliance with Other Laws Manual (EPA/540/G-89/006 and 

EPA/540/G-89 /009) and Guidance for Conducting Remedial Investigations Under CERCLA, 

Interim Final (EPA/540/G-89/004). These ARARs were originally developed during the 

RI stage and have been expanded during the FS stage. The ARARs will be reassessed in 

subsequent stages of the IRP at the installation and, as needed, expanded or refined. 

The following preliminary ARAR identification is divided into three categories 

of ARARs: 1) ambient or chemical-specific requirements; 2) locational standards; and 3) 

performance, design, or other action-specific requirements. 
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B.2 CHEMICAL-SPECIFIC ARARs 

Chemical-specific ARARs are typically health- or risk-based numerical values 

or methodologies which, when applied to site-specific conditions, result in the establishment 

of numerical values. These values, in tum, establish the acceptable amount or concentration 

of a chemical that may be found in, or discharged to, the environment (soil, groundwater, 

surface water, or air) as a result of the remedial action implementation. Potential chemical­

specific ARARs for the Holloman AFB sites are: 1) Clean Water Act (CWA) Ambient 

Surface Water Quality Criteria (A WQC) for Protection of Aquatic Life; 2) EPA Drinking 

Water Standards-- Maximum Contaminant Levels (MCLs); 3) New Mexico Human Health 

Standards (HHS) for drinking water; 4) EPA proposed RCRA SubpartS Corrective Action 

Media Action Levels and Protection (i.e., cleanup) Standards; 5) regulated concentrations 

for polychlorinated biphenyls (PCBs) under 40 Code of Federal Regulations ( CFR) Part 761 

[promulgated under the federal Toxic Substances Control Act (TSCA)]; and 6) total 

petroleum hydrocarbons (TPHs) under the New Mexico Underground Storage Tank (UST) 

Regulations. In the event that air stripping is employed in remediation, chemical-specific 

ARARs from the federal Clean Air Act (CAA) and New Mexico Air Quality Control 

Regulation 752 (AQCR 752) will be applicable. 

B.2.1 CWA Ambient Surface Water Quality Criteria (AWQC) for Protection of 

Aquatic Life 

Quality Criteria for Water 1986, EPA 440/5-86-001, May 1, 1986. 

Surface water quality criteria establish acceptable in-stream concentrations of 

pollutants. Federal water quality criteria are not legally enforceable standards because they 

have not been promulgated by EPA, but are potentially relevant and appropriate to 

CERCLA actions. Several sites have the potential to contaminate groundwater entering 

Malone Draw, where it surfaces at seeps and springs along the course of Lost River. A New 
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Mexico threatened species, the White Sands pupfish, is found on Malone Draw. 
# 

Groundwater, potentially contaminated at other sites, also enters Lake Holloman, where two 

federal endangered species (peregrine falcon and least tern) are known to occur. The 

A WQCs are relevant and appropriate criteria for the protection of these species. 

Acceptable concentrations of pollutants that may be present in surface or 

ground sources of drinking water are derived from MCLs established by EPA under the 

federal Safe Drinking Water Act (see Section B.2.4) and the New Mexico Human Health 

Standards (HHS) (see Section 2.5). Table B.2-1 depicts the quantitative A WQCS, MCLs, 

and New Mexico HHS for the pollutants of interest at Holloman AFB. 

B.2.2 EPA RCRA Corrective Action Media Action Levels 

40 CFR Part 264, Subpart S, Section 264.521 (proposed July 27, 1990, 55 

Federal Register 30798 et seq.) 

The proposed Subpart S regulations contain methodology and criteria for 

calculating action levels for contaminants in soil, water, and air. Action levels derived 

according to these criteria represent valid, reasonable estimates of levels in media at or 

below which corrective action is unlikely to be necessary. Action levels are not, however, 

cleanup standards; an exceedance of a media action level potentially triggers the need for 

a corrective measure study (CMS) for a SWMU. RCRA corrective action cleanup standards 

(media protection standards) are established at the CMS stage and may be less stringent 

than the action levels depending on site-specific conditions, such as land use. 

Action levels for Holloman AFB (TBC material) were calculated using 

recommended exposure assumptions from Appendix D of the proposed rule, equations from 

Appendix E of the proposed rule, and reference doses (RIDs) or carcinogenic slope factors 

(SFs) available from the EPA Concentrations used as action levels for carcinogens are 
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Table B.2-1 

State and Federal ARARs for Surface and Drinking Water 

2,4,5-T 

2,4-D 7.0£-02 

2,4-DB 

4,4'-DDD 

4,4'-DDE 1.05£+03 

4,4'-DDT 1.10£+00 l.OOE-03 

Acetone 

Aldrin 3.00£+00 

Anthracene 3.0£-02 

8.80£+01 3.00£+01 l.OE-02 a 

Arsenic 3.60£+02 1.90£+02 5.0£-02 l.OE-01 

Benzene 5.30£+03 5.0£-03 l.OE-02 

Benzoic acid 

2.0£-04 3.0£-02 

2.0£-04 3.0£-02 

1.30£+02 5.30£+00 l.OE-03 

1.00£+02 

beta-BHC 

delta-BHC 1.00£+02 

gamma-BHC 2.00£+00 8.00£-02 2.0£-04 

Bis 4.00£+02 3.60£+02 4.0£-03 a 

Bromodichloromethane 1.10£+04 l.OE-01 
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Table B.2-1 

(Continued) 

3.90E+00 1.10E+00 S.OE-03 l.OE-02 

Carbon disulfide 2.00E+00 

Carbon tetrachloride 3.52E+04 S.OE-03 l.OE-02 

Chlordane 2.40E + 00 4.30E-03 2.0E-03 

Chlordane 

Chlorobenzene 2.50E+02 5.00E+01 l.OE-01 a 

Chlorofluoromethane 

Chloroform 2.89E+04 1.24E+03 l.OE-01 l.OE-01 

Chloromethane 

Chromium III l.OE-01 S.OE-02 

Chromium VI 1.60E+01 1.10E+01 l.OE-01 

9.20E+00 6.50E+00 1.3E+00 l.OE+OO 

thalate 9.40E+02 3.80E+00 

Dibromochloromethane 1.10E+04 l.OE-01 a 

Dicamba 

Dichlorobenzene, 1,2- 6.0E-01 

Dichlorobenzene, 1,3- 6.0E-01 

Dichloroethane, 1,1- 1.80E+04 2.5E-02 
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Table B.2-1 

(Continued) 

Dichloroethane, 1,2- 1.80£+04 2.00E+04 S.OE-03 l.OE-02 

Dichloroethene, 1, 1- 1.16E+04 7.0E-03 S.OE-03 

Dichloroethene, t-1,2- l.OE-01 

Dichloropropane, 1,2- S.OE-03 

Dieldrin l.OOE+OO 1.90E-03 

Dinoseb 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 1.80E-01 2.30£-03 2.0E-03 

Endrin aldehyde 

Endrin ketone 

3.20E+04 7.0E-01 7.5E-01 

3.0E-02 

4.0E+00 

3.80E-03 5.20E-01 4.0E-04 

Heptachlor 3.80E-03 5.20E-01 2.0E-04 

Heptanoic acid 

Hexane, n-

Hexanone, 2-
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Table B.2-1 

(Continued) 

Isodrin 

Lead 8.20E+01 3.20E+00 none a S.OE-02 

MCPA 

MCPP 

Mercury 2.40E+OO 1.20E-02 2.0E-03 2.0E-03 

Methyl cyclohexane 

1.10E+04 l.OE-01 

3.0E-02 

3.0E-02 

MIBK 

Naphthalene 2.30E+03 6.20E+02 3.0E-02 

Nickel 1.40E+03 1.60E+02 l.OE-01 2.0E-01 

2-

Nonane 

Octane 

Octanol 

PCB-1242 2.00E+OO 1.40E-02 S.OE-04 l.OE-03 

PCB· ":54 2.00E+OO 1.40E-02 S.OE-04 l.OE-03 

PCB-1260 2.00E+OO 1.40E-02 S.OE-04 l.OE-03 
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Table B.2-1 

(Continued) 

Phenanthrene 3.00E+01 6.30E+00 3.0E-02 

Phenol 1.02E+04 2.56E+03 S.OE-03 

Pyrene 3.0E-02 

Selenium 2.00E+01 5.00E+00 S.OE-02 S.OE-02 

Silver 9.20E-01 1.20E-01 S.OE-02 

Styrene l.OE-01 a 

Tetrachloroethane, 1,1,2,2- 9.32E+03 2.40E+03 l.OE-02 

Tetrachloroethene 5.28E+03 8.40E+02 S.OE-03 2.0E-02 

Toluene 1.75E+04 l.OE+OO 7.5E-01 

Trichloroethane, 1, 1,1- 1.80E+04 2.0E-01 6.0E-02 

Trichloroethane, 1, 1,2- 1.80E+04 9.40E+03 S.OE-03 l.OE-02 

Trichloroethene 4.50E+04 2.19E+04 S.OE-03 l.OE-01 

1.0E+01 6.2E-01 

Zinc 1.20E+02 1.10E+02 l.OE+01 

a IRIS, January, 1992. 
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associated with a 1 x 10-6 upperbound excess cancer risk for Class A and B carcinogens, and 

a 1 x 10~5 upperbound excess cancer risk for Class C carcinogens; and action levels for 

systemic toxicants are based on concentrations at which the human population could be 

exposed on a daily basis without appreciable risk of adverse effects. Action levels for soil, 

air, and water, as derived using the proposed corrective action rule methodology, are 

presented in Table B.2-2. 

The RIDs and SFs used were verified on the EPA's Integrated Risk 

Information System (IRIS) in January, 1992. Values not listed in IRIS were taken from 

EPA's Health Effects Assessment Summary Tables (HEAST) FY -1991 or were derived from 

MCLs. The source of all values used is documented in Table B.2-3. 

8.2.3 RCRA Corrective Action Media Protection (Cleanup) Standards 

40 CFR Part 264, Subpart S, Section 264.525( d) (proposed July 27, 1990, 55 

Federal Register 30798 et seq.) 

Media cleanup standards are contaminant concentrations that remedies must 

achieve. They are considered as TBC material for Holloman AFB. Media cleanup 

standards must: 

• Ensure protection of human health and the environment; 

• Be set for each medium of concern during the remedy selection 
process; 

• Must be met at the "point of compliance" specified in Section 
264.525( e) of Subpart S (proposed rule). 
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Table B.2-2 

RCRA Subpart S Action Levels 

2,4,5-T 8.00E+03 3.50E+OO 

2,4-D 2.40E+02 l.OSE-01 

2,4-DB 6.40E+02 2.80E-01 

4,4'-DDD 2.92E+OO 1.46E-04 

4,4'-DDE 2.06E+OO 1.03E-04 

4,4'-DDT 4.00E+01 2.06E+OO 1.03E-02 1.75E-02 1.03E-04 

Acetone 8.00E+03 3.50E+OO 

Aldrin 2.40E+OO 4.12E-02 2.04E-04 l.OSE-03 2.06E-06 

Anthracene 2.40E+04 1.05E+01 

3.20E+01 1.40E-02 

Arsenic 2.40E+01 2.33E-04 l.OSE-02 

Benzene 2.41E+01 1.20E-01 1.21E-03 

Benzoic acid 3.20E+05 1.40E+02 

4.38E-01 2.19E-05 

9.21E-01 4.61E-05 

4.00E+02 1.63E-01 4.17E-04 1.75E-01 8.14E-06 

l.llE-01 5.56E-04 5.56E-06 

3.89E+OO 1.89E-02 1.94E-04 

2.40E+01 5.38E-01 l.OSE-02 2.69E-05 

1.60E+03 5.00E+01 7.00E-01 2.50E-03 

1.60E+03 5.38E+OO 7.00E-01 2.69E-04 

1.60E+04 7.00E + 00 

Cadmium (air) NA NA 5.56E-04 NA NA 
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Table B.2-2 

(Continued) 

8.00E+01 

NA NA NA NA 1.75E-02 

Carbon disulfide 8.00E+03 l.OOE+01 3.50E+OO 

Carbon tetrachloride 5.60E+01 5.38E+OO 6.67E-02 2.45E-02 2.69E-04 

Chlordane 4.80E+OO 5.38E-01 2.70E-03 2.10E-03 2.69E-05 

alpha Chlordane 

gamma Chlordane 

Chlorobenzene 1.60E+03 2.00E+01 7.00E-01 

Chlorofluoromethane 

Chloroform 8.00E+02 1.15E+02 4.35E-02 3.50E-01 5.74E-03 

Chloromethane 5.38E+02 5.56E+OO 2.69E-02 

Chromium III 8.00E+04 2.00E-03 3.50E+01 

Chromium VI 4.00E+02 2.00E-03 8.33E-05 1.75E-01 

Copper 3.20E+03 1.40E+OO 

Dibutylphthalate 8.00E+03 3.50E+OO 

Dibromochloro- 1.60E+03 8.33E+01 7.00E-01 4.17E-03 
methane 

Dicamba 2.40E+03 1.05E+OO 

Dichlorobenzene, 1,2- 7.20E+03 3.15E+OO 

8.00E+03 5.00E+02 3.50E+OO 

Dichloroethane, 1,2- 7.69E+OO 3.85E-02 3.85E-04 

Dichloroethene, 1,1- 7.20E+02 1.17E+01 2.00E-01 3.15E-01 5.83E-04 

Dichloroethene, t -1,2- 1.60E+03 7.00E-01 

Dichloroprop 
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4.00E+OO 

8.00E+Ol 

1.60E+03 

Endosulfan I 4.00E+OO 

Endosulfan II 4.00E+OO 

Endosulfan sulfate 

Endrin 2.40E+Ol 

Endrin 

Endrin ketone 

8.00E+03 

Fluorene 3.20E+03 

Fluorine (fluorides) 4.80E+03 

Heptachlor 4.00E+Ol 

Heptachlor epoxide 1.04E+OO 

acid 

Hexane, n- 4.80E+03 

Hexanone, 2-

Isodrin 

Lead 3.2E+Ol 

MCPA 4.00E+Ol 

MCPP 8.00E+Ol 

Mercury 2.40E+Ol 

Methyl cyclohexane 

Table B.2-2 

(Continued) 

1.03E+Ol 4.00E+OO 

4.38E-02 

l.OOE+03 

1.56E-Ol 

7.69E-02 

2.00E+02 

3.00E-01 
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2.17E-04 

7.69E-04 

3.85E-04 

5.15E-04 

1.75E-03 2.19E-06 

3.50E-02 

7.00E-Ol 

1.75E-03 

1.75E-03 

l.OSE-02 

3.50E+OO 

1.40E+OO 

2.10E+OO 

1.75E-02 7.78E-06 

4.55E-04 3.85E-06 

2.10E+OO 

l.SE-02 

1.75E-02 

3.50E-02 

l.OSE-02 



1-

Nonane 

Octane 

Octanol 

PCB-1242 

PCB-1254 

PCB-1260 

Phenanthrene 

Phenol 

Selenium 

Silver 

Styrene 

Tetrachloroethane, 

Tetrachloroethene 

2.00E+01 

Table B.2-2 

(Continued) 

8.75E-03 

4.80E+03 9.33E+01 3.00E+03 2.13E+OO 2.10E+OO 4.67E-03 

4.00E+03 1.75E+OO 

4.00E+03 8.00E+01 1.75E+OO 

3.20E+02 1.40E-01 

1.60E+03 7.00E-01 

7.37E-02 3.68E-06 

9.09E-02 4.55E-06 

9.09E-02 4.55E-06 

9.09E-02 4.55E-06 

4.80E+04 2.10E+01 

2.40E+03 1.05E+OO 

4.00E+02 1.75E-01 

4.00E+02 1.75E-01 

1.60E+04 2.33E+01 7.00E+OO 1.17E-03 

3.50E+01 1.72E-01 1.75E-03 

8.00E+02 1.37E+01 1.92E+OO 3.50E-01 6.86E-04 
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Tetrahydrofuran 

Toluene 1.60E+04 

Trichloroethane, 1,1,1- 7.20E+03 

Trichloroethane, 1,1,2- 3.20E+02 

Trichloroethene 

Xylenes 1.60E+05 

Zinc 1.60E+04 

Table B.2-2 

(Continued) 

1.00E+03 

1.23E+02 

6.36E+01 

3.00E+02 

B.Z-13 

7.00E+OO 

3.15E+OO 

6.06E-01 1.40E-01 6.14E-03 

5.88E-01 3.18E-03 

7.00E+01 

7.00E+OO 



Table B.2-3 

EPA Health-Based Criteria for the Calculation of Action Levels 

2,4,5-T 1.0E-01 a 

2,4-D 3.0E-03 a 

2,4-DB 8.0E-03b 

B2 2.40E-01 b 

B2 3.40E-01 b 

B2 5.0E-04b 3.40E-01 b 9.70E-05b 

Acetone D 1.0E-01 b 

Aldrin B2 3.0E-05b 1.70E+01 b 4.90E-03b 

Anthracene D 3.0E-01 a 

D 4.0E-04b 

Arsenic A 3.0E-04b 4.30E-03b 

Benzene A 2.90E-02 b 8.30E-06 b 

Benzoic acid 4.0E+00a 

B2 1.60E+00c 

B2 7.60E-01 c 

B2 S.OE-03 b 4.30E+OO b 2.40E-03b 

B2 6.30E+00b 1.80E-03 b 

c 1.80E+OOa 5.30E-04a 

D 

B2/C 3.0E-04b 1.30E+00a 

B2 2.0E-02 b 1.40E-02 b 

B2 2.0E-02 b 1.30E-01 b 

c 2.0E-01 b 

B1 1.80E-03 b 

B1 l.OE-03a 

B1 5.0E-04b 
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Carbon disulfide D 

Carbon tetrachloride B2 

Chlordane B2 

alpha Chlordane 

Chlordane 

Chlorobenzene D 

Chlorofluoromethane 

Chloroform B2 

Chloromethane c 
Chromium III 

Chromium VI A 

Copper D 

D 

Dibromochloromethane c 
Dicamba D 

Dichlorobenzene, 1,2-

Dichlorobenzene, 1,3-

Dichloroethane, 1,1- c 
Dichloroethane, 1,2- B2 

Dichloroethene, 1,1- c 
Dichloroethene, t -1,2- D 

B2 

Dieldrin B2 

Dinoseb 

Di-n-octylphthalate 

Table B.2-3 

(Continued) 

1.0E-01 b 

7.0E-04b 

6.0E-05 b 

2.0E-02 b 

l.OE-02 b 

l.OE+OOa 

S.OE-03 b 

4.0E-02 d 

l.OE-01 b 

2.0E-02 b 

3.0E-02b 

9.0E-02 a 

l.OE-01 a 

9.0E-03b 

2.0E-02a 

5.0E-05b 

l.OE-03 a 

2.0E-02 a 
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l.OE-02 a 

2.0E-02a 

2.0E-06a 

2.0E-06a 

S.OE-01 a 

4.0E-03b 

1.30E-01 b 1.50E-05b 

1.30E+00b 3.70E-04b 

6.10E-03 b 2.30E-05b 

1.30E-02 a l.SOE-06 a 

1.20E-02 b 

8.40E-02 b 

9.10E-02 b 2.60E-05 b 

6.00E-01 b 5.00E-05a 

6.80E-02a 

1.60E+01 b 4.60E-03b 



Endosulfan I D 

Endosulfan II D 

Endosulfan sulfate 

Endrin D 

Endrin 

Endrin ketone 

D 

B2 

Heptachlor epoxide B2 

Heptanoic acid 

Hexane, n-

Hexanone, 2-

Isodrin 

Lead B2 

MCPA E 

MCPP 

D 

Methyl cyclohexane 

D 

D 

B2 

1-

Methylnaphthalene, 2-

Methylphenol, 4- c 

Table B.2-3 

(Continued) 

5.0E-05 8 

5.0E-05 8 

3.0E-04b 

l.OE-01 b 

4.0E-02b 

6.0E-02 8 

5.0E-04b 

1.3E-05b 

6.0E-02 8 

4.0E-04 t 

5.0E-04b 

l.OE-03 b 

3.0E-04 8 

5.0E-02 8 

2.5E-04b 

6.0E-02 b 

5.0E-02 8 
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1.0E+00 8 

4.50E+00b 1.30E-03 b 

9.10E+00b 2.60E-03b 

2.0E-01 b 

3.0E-04 8 

3.0E-01 a 

3.0E+00 8 7.50E-03 b 4.70E-07b 



D 

D 

B2 

Nonane 

Octane 

Octanol 

PCB-1242 B2 

PCB-1254 B2 

PCB-1260 B2 

Phenanthrene D 

Phenol D 

D 

Selenium D 

Silver D 

Styrene B2 

Tetrachloroethane, 1,1,2,2- c 
Tetrachloroethene B2 

Toluene D 

Trichloroethane, 1,1,1- D 

Trichloroethane, 1,1,2- c 
Trichloroethene B2 

D 

Zinc D 

Table B.2-3 

(Continued) 

4.0E-03a 

2.0E-02 b 

6.0E-01 b 

3.0E-02 b 

S.OE-03 b 

S.OE-03 b 

2.0E-01 b 

l.OE-02 b 

2.0E-01 b 

9.0E-02 a 

4.0E-03 b 

2.0E+00b 

2.0E-01 a 
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l.OE+OO a 

3.0E-01 a 

9.50E+00a 

7.70E+00b 

7.70E+00b 

7.70E+00b 

3.00E-02 a 

2.00E-01 b 5.80E-05 b 

5.10E-02 a 5.20E-07a 

5.70E-02 b 1.65E-05b 

1.10E-02 a 1.70E-06a 



Table B.2-3 

(Continued) 

a US EPA Health Effects Assessment Summary Tables, FY1991. 

b IRIS, January, 1992. 

c Calculated with comparative potency approach in EPA (1988). 

d Calculated based on drinking water MCL (EPA, April, 1991). 

e Calculated based on NM HHS. 

f Calculated based on water action level (EPA, June 1991). 
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The EPA is proposing to set media cleanup standards within the overall 

context of the remedy selection process. For the Holloman AFB sites, media cleanup 

standards will be set during the CERCLA FS process, which is a parallel to the RCRA 

corrective action CMS. Media cleanup standards will be based on action levels in 

conjunction with site-specific risk assessments. 

B.2.4 EPA Drinkine Water Standards 

40 CFR Part 141 

The National Primary Drinking Water Regulations establish MCLs which are 

used as action levels under the Subpart S proposed rule. Groundwater at Holloman AFB 

is unpotable due to naturally occurring high salinity, but the action levels are to be 

considered because groundwater may be desalinated and used as drinking water in the 

future. MCLs for contaminants detected in Holloman AFB groundwater are presented in 

Table B.2-1. 

B.2.5 New Mexico Human Health Standards (HHSs) 

New Mexico Water Quality Control Commission Regulations (NMWQCCR) 

New Mexico HHSs establish acceptable concentrations of pollutants in 

drinking water and are used as action levels under the Subpart S proposed rule. They are 

to be considered standards due to the possible future use of groundwater as drinking water. 

HHSs for the contaminants detected in Holloman AFB groundwater are presented in Table 

B.2-1. 
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B.2.6 Polychlorinated Biphenyls (PCBs) 

40 CFR Part 761, Subpart G 

The EPA has established regulations for the management of PCBs at 40 CFR 

Part 761. Generally, these rules apply to PCBs present in concentrations of 50 ppm or 

greater. 

B.2.6.1 PCB Spill Cleanup 

In 1987, EPA adopted amendments to the PCB regulations establishing spill 

cleanup requirements. These requirements only apply to PCB spills which occur after the 

effective date of the rule ( 4 May 1987). Existing spills (i.e., spills that occurred before the 

effective date of the policy) are excluded from the scope of the rules; cleanup requirements 

at these sites are established at the discretion of EPA, through its regional offices. 

The 1987 regulatory amendments do apply to the cleanup of PCBs in 

concentrations less than 50 ppm if the material that was originally spilled contained 

concentrations greater than 50 ppm. 

B.2.6.2 PCB Cleanup Criteria 

EPA's PCB spill cleanup rules use a risk-based approach which requires 

cleanup to different levels depending upon: 1) spill location; 2) the potential for exposure 

to residual PCBs remaining after cleanup; 3) the concentration of PCBs initially spilled; and 

4) the nature and size of the population at risk of exposure. 
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Requirements for the cleanup of high-concentration PCB spills (containing 500 

ppm or greater PCBs) and low concentration spills involving one pound or more PCBs by 

weight are contained in 40 CFR Section 761.125. 

Restricted Access Areas 

Requirements for cleanup of PCB spills in outdoor electrical substations are 

contained in 40 CFR Sections 761.125 (c)(2)(i) and (ii). Contaminated solid surfaces (both 

impervious and nonimpervious) will be cleaned to a PCB concentration of 100 ,ug/100 cm2
• 

Contaminated soil will be cleaned either to 25 or 50 ppm PCBs by weight provided that a 

label or notice is visibly placed in the area. 

Other restricted access (nonsubstation) locations are "areas other than 

electrical substations that are at least 0.1 kilometer (km) from a residential/ commercial area 

and limited by man-made barriers (i.e., fences and walls) ... [or] substantially limited by 

naturally occurring barriers such as mountains, cliffs, or rough terrain. These areas generally 

include industrial facilities and extremely remote rural locations" (40 CFR Section 761.123). 

In accordance with these guidelines and definitions, most Holloman AFB sites where PCB 

contamination occurs are considered to be "other restricted access areas." Cleanup criteria 

for PCB spills in other restricted access areas are 10 ,ug/100 cm2 for high-contact solid 

surfaces; 10 ,ug/100 cm2 for low-contact, indoor, impervious surfaces; 10 ,ug/100 cm2
, or 100 

,ug/100 cm2 with encapsulation for low-contact, indoor, nonimpervious surfaces; 100 ,ug/100 

cm2 for low-contact outdoor surfaces; and 25 ppm by weight for soil. 

Nonrestricted Access Areas 

Requirements for cleanup of PCB spills in "nonrestricted access areas" are 

contained in 40 CFR Sections 761.125 (c)(4)(i)-(v). "Nonrestricted access areas" are defined 

in 40 CFR Section 761.123 as "any area other than restricted access, outdoor electrical 
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substations, and other restricted access locations .. .in addition to residential/ commercial 

areas, these areas include unrestricted access rural areas." In accordance with this 

definition, the area outside the substation fence at Site 11 is considered a "nonrestricted 

access area." Soil cleanup criteria for PCB spills in nonrestricted access areas are 10 ppm 

by weight provided the soil is excavated to a minimum depth of 10 inches. The excavated 

soil will be replaced with clean soil (less than 1 ppm PCBs ). 

The rules state that in exceptional spill situations, site-specific risk factors may 

warrant additional cleanup to more stringent numerical decontamination levels. Site-specific 

characteristics such as shallow depth of groundwater, type of soil, or the presence of a 

shallow well may pose an exceptionally high potential for groundwater contamination by 

PCBs. Under these circumstances the Regional Administrator may require additional 

cleanup in order to avoid unreasonable risk. 

B.2.7 Total Petroleum Hydrocarbons (TPHs) 

Three standards, established by the New Mexico Environment Department 

(NMED) are ARARs for petroleum contaminated soils at Holloman AFB. These standards 

are discussed in the following sections. 

B.2.7.1 New Mexico Special Waste Regulations 

New Mexico Special Waste Management Rules, Part VII--Special Waste 

Requirements 

The New Mexico Solid Waste Management Regulations, Part VII (Special 

Waste Requirements Regulations) establish standards for handling contaminated soils 

(Section 708). All soils suspected of petroleum contamination must be analyzed for TRPH. 
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Remediation of petroleum-contaminated soils must be completed until the most heavily 

contaminated soil meets the following conditions: 

• The sum of benzene, toluene, ethylbenzene, and xylene isomer 
concentrations is less than 500 mgjkg, with benzene individually less 
than 100 mg/kg; and 

• The TRPH concentration is less than 1,000 mg/kg. 

This standard may be relevant and appropriate for cleanup of petroleum 

contaminated soils at Holloman AFB. 

B.2.7.2 New Mexico UST Regulations 

New Mexico Underground Storage Tank Regulations Section 1209-Treatment 

of Highly Contaminated Soils 

The New Mexico UST Regulations state that remediation of soil con­

tamination at UST sites will be considered complete when: 

1. Soil contamination has been reduced to a level which will not con­

taminate groundwater; 

2. No highly contaminated soils remain in the ground; and 

3. An analysis of what appears to be the most contaminated soil reveals, 

for soils contaminated by jet aviation fuel or other heavy petroleum 

product, that the total petroleum hydrocarbon value is less than 100 

ppm, total aromatic hydrocarbon value is less than 50 ppm, and the 

benzene concentration is less than 10 ppm using an appropriate 
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laboratory test in areas where the underlying groundwater contains 

10,000 milligrams per liter or less total dissolved solids and the 

contaminated soil is 50 feet or less above the seasonal high static 

groundwater level. 

These standards may be relevant and appropriate for cleanup of petroleum 

contaminated soils at Holloman AFB, however, the NMED has established a standard for 

all petroleum contaminated soils at Holloman AFB in a letter dated 2 November 1992 

(Appendix A). This establishes a level of 1000 mg/kg TRPH in lieu of remediating all 

"highly contaminated" soils. This standard is considered applicable for all remediation at 

Holloman AFB. 
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8.3 LOCATION-SPECIFIC ARARs 

Location-specific ARARs are regulations that affect the management of 

hazardous constituents or the units in which they are managed due to their location. Some 

examples of sensitive locations include wetlands, floodplains, historic areas, and wildlife 

refuges. 

Several potential location-specific ARARs have been identified: 1) the federal 

Endangered Species Act of 1973; 2) the New Mexico Wildlife Conservation Act; 3) the 

National Historic Preservation Act; 4) the Resource Conservation and Recovery Act 

(RCRA); and 5) the federal Clean Water Act, Section 404. 

8.3.1 Federal Endangered Species Act of 1973 

50 CFR Part 17 

The federal Endangered Species Act {ESA) provides a means for conserving 

species that are threatened with extinction. Section 9(a){1){B) of the ESA makes it unlawful 

for any person to take any endangered species of fish and wildlife within the United States 

or the territorial sea of the United States. The term "take" is defined in the law to include 

"to harass, harm, pursue, hunt, shoot, wound, kill, capture or collect, or to attempt to engage 

in such conduct." An endangered species is defined in the law as "any species which is in 

danger of extinction throughout all or a significant portion of its range ... ," and a threatened 

species is defined as "any species which is likely to become an endangered species within the 

foreseeable future .... " Critical habitats are also defined in the ESA, but none have been 

designated in the Holloman AFB area (50 CFR Sections 17.95 and 17.96). Two federal 

endangered species {the peregrine falcon and the least tern) are known to occur in the 

vicinity of Holloman AFB. In addition, there are several candidates for federal listing: the 

snowy plover, mountain plover, long-billed curlew, white-faced ibis, and ferruginous hawk. 
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If, at any point, the conclusion is reached that endangered species will not be 

affected ("taken"), no further action is required. However, if it is determined during 

informal consultation with the US Fish and Wildlife Service (FWS) that an endangered 

species may be impacted by site activities, preparation of a biological assessment (BA) is 

necessitated. The intent of the BA is to examine any possible impacts of a proposed action 

upon the affected species in the project area. Based upon the BA conclusions, appropriate 

action will be determined in consultation with the FWS. 

B.3.2 New Mexico Wildlife Conservation Act 

Sections 17-2-37 through 17-2-46 NMSA 1978; amended listing of Endangered 

Wildlife of New Mexico (Reg. No. 692) 

The White Sands pupfish is listed as an Endangered, Group 2 species. 

"Endangered, Group 2," is defined as "any species or subspecies whose prospects of survival 

or recruitment in New Mexico are likely to be in jeopardy within the foreseeable future" 

(Reg. No. 682). The White Sands pupfish inhabits Malone Draw, and contaminants in 

groundwater which surfaces at seeps and springs in Malone Draw must be at levels which 

ensure its conservation. The federal AWQCs (Section 2.1) are non-enforceable guidelines 

which are relevant and appropriate for the protection of aquatic life. Federal A WQCs for 

contaminants detected in Holloman AFB groundwater are presented in Table 2-1. 
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8.3.3 National Historic Preservation Act 

36 CFR Part 800 

Pursuant to an agreement with the federal Advisory Council on Historic 

Preservation, each state has responsibility for ensuring implementation of Section 106 of the 

National Historic Preservation Act, 16 U.S.C. Sec. 470 et seq. The Act "requires a federal 

agency head with jurisdiction over a federal, federally assisted, or federally licensed 

undertaking to take into account the effects of the agency's undertaking on properties 

included in or eligible for the National Register of Historic Places and, prior to approval 

of an undertaking, to afford the Advisory Council on Historic Preservation [or authorized 

state agency] a reasonable opportunity to comment on the undertaking." This law could 

potentially be triggered if, during site investigation or remediation, archaeological resources 

are discovered. 

The Section 106 review and comment process, including that of authorized 

state agencies, is governed by the regulations found at 36 CFR Part 800. Essentially, the 

program consists of: 1) the initial assessment of information and data needs necessary to 

the identification of potential historic (historic includes archaeological) properties; 2) the 

identification and location of historic properties potentially eligible for the National 

Register; and 3) the evaluation of whether the properties are eligible for the Register. If, 

as a result of these steps, it is determined that no historic properties will be affected by the 

undertaking, the Section 106 process is completed. 

If there are historic properties present at the site, but the site investigation or 

remediation will not affect these properties, the Section 106 process is also concluded. If 

an adverse effect on such properties is likely, the state shall, with the input of other 

interested agencies and the public, develop ways to avoid or mitigate the effects. The end 
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result of this process is sometimes the development of a Memorandum of Agreement 

between the agencies which incorporate avoidance or mitigation measures. 

B.3.4 Resource Conservation and Recovery Act (RCRA) 

40 CFR Part 264, Subpart B, Section 264.18 

The Resource Conservation and Recovery Act sets location standards for 

hazardous waste treatment, storage, or disposal facilities (TSDFs). The standards include 

siting restrictions for areas of seismic activity, floodplains, salt dome and bed formations, 

and underground mines and caves. New TSDFs must not be located within 200 feet of a 

fault which has had displacement in Holocene time. Facilities located in a 100-year 

floodplain must also be designed, constructed, operated and maintained to prevent washout 

or any hazardous waste by a 100-year flood. Finally, noncontainerized bulk liquid hazardous 

waste cannot be placed in any salt dome formation, salt bed formation, underground mine 

or cave. These location standards could potentially come into play if new hazardous waste 

management units needed to be constructed for site remediation. 

B.3.5 Clean Water Act (CWA)-Section 404 Dredee and Fill Permit Provam 

33 CFR Parts 320, 323, 325 

Section 404 of the CWA requires a permit from the USACE for the discharge 

of dredged or fill material into waters of the U.S. and the implementation of mitigation 

measures. The definition of ''waters of the U.S." is very expansive, including essentially all 

dry gullies and creeks and wetlands. The types of activities intended to be covered by this 

program include site-development fills for any type of use; dams or dikes; property 

protection and/ or reclamation devices such as riprap, groins; levees; and road fills. Section 
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404 compliance might be triggered by site remediation which involved land disturbance in 

dry or wet arroyos, creeks, gullies, or ponds. 
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8.4 ACTION-SPECIFIC ARARs 

Action-specific ARARs are technology- or activity-based requirements or 

limitations on actions taken with respect to hazardous wastes. These requirements are 

triggered by the particular remedial activities that are selected to accomplish a remedy. 

Since there are several possible remedial alternatives and/ or actions for any site, different 

requirements can come into play, depending on the specific action. 

The potential action-specific ARARs for Holloman AFB fall under six major 

regulations: 1) the Safe Drinking Water Act; 2) the Clean Water Act; 3) the Resource 

Conservation and Recovery Act (RCRA); 4) New Mexico Solid Waste Management 

Regulations; 5) the Clean Air Act (CAA); and 6) the Toxic Substances Control Act (TSCA). 

8.4.1 Safe Drinkina= Water Act (40 CFR Parts 144 throua=h 147) 

The Safe Drinking Water Act (SDWA) establishes classifications of 

underground injection wells and regulates the use of these wells. Any remedial action which 

requires the use of an underground injection well for disposal of liquid wastes would have 

to meet the requirements of 40 CFR Parts 144 through 147. 

8.4.2 Clean Water Act 

The objective of the Clean Water Act (CWA) is to restore and maintain the 

chemical, physical, and biological integrity of U.S. waters. The CWA achieves this goal by 

establishing both discharge management requirements and numerical standards. Remedial 

actions at CERCLA sites which generate a wastewater discharge must comply with the 

appropriate requirements of CWA. 
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B.4.2.1 National Pollutant Discharge Elimination System (NPDES) 

The NPDES program is the national program for issuing, monitoring, and 

enforcing permits for direct discharges. Any remedial action at a CERCLA site that 

generates a wastewater stream that must be discharged to a surface water body is subject 

to regulations under this program. Wastewater treatment technologies must meet the best 

conventional pollutant control technology (BCT) for conventional pollutants (i.e., 

biochemical oxygen demand (BOD) and total suspended solids (TSS), fecal coliform, oil and 

grease, and pH) and best available technology economically achievable (BAT) for toxic and 

nonconventional pollutants (e.g., benzene, chloroform, total organic carbon, etc). For 

CERCLA sites, the BCT /BAT technology-based treatment requirements are determined on 

a case-by-case basis. 

B.4.2.2 National Pretreatment Standards 

The national pretreatment program controls the indirej discharge of 

pollutants to publicly owned treatment works (POTW). The national pretreatment 

standards can be found at 40 CFR Part 403. These standards specify quantities or 

concentrations of pollutants or pollutant properties that may be discharged to a POTW by 

an industrial user in specific industrial categories. Although, these categories do not include 

CERCLA remedial action sites, the standards may be relevant and appropriate if the 

considerations underlying the categorical standard are sufficiently similar to the conditions 

of the substance found at the remedial site. 

B.4.3 Resource Conservation and Recovery Act (RCRA) 

The action-specific ARARs for Holloman AFB that have been promulgated 

under RCRA consist of standards which fall into five categories: 1) the RCRA general 

management standards for generators of hazardous waste; 2) the RCRA technical standards 
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identified in 40 CFR Parts 264 and 265 for waste management units (tanks, waste piles, 

container storage areas, land disposal units) that may be used or constructed during the 

remedial action; 3) the RCRA closure and post-closure options identified in 40 CFR Parts 

264 and 265; 4) the RCRA land disposal restrictions; and 5) the proposed RCRA corrective 

action rules (Subpart S). Some of these requirements may be legally applicable; for 

example, if the remedial action specifies the construction of a new land disposal unit on site 

to dispose of wastes excavated from the IRP sites and the wastes, as excavated, are RCRA 

characteristically hazardous or listed wastes, then the new disposal unit is a RCRA 

hazardous waste management unit and the Parts 264 and 265 technical standards are legally 

applicable. If the excavated wastes are not RCRA hazardous, the RCRA technical 

standards may be relevant and appropriate. 

B.4.3.1 RCRA Management Standards for Generators of Hazardous Waste 

The following sections discuss the management standards that RCRA 

establishes for generators of hazardous waste and owner/ operators of hazardous waste 

facilities. Remedial action at a CERCLA site may generate hazardous wastes which must 

be managed in accordance with appropriate standards. 

Hazardous Waste Generator Standards 

Hazardous Waste Identification--Generators of solid wastes are required to 

determine if that waste is hazardous per 40 CFR Part 261 (Identification and Listing of 

Hazardous Waste). The generator must determine whether the waste is either: 1) excluded 

from regulation; 2) listed in Subpart D of 40 CFR Part 261; or 3) identified in Subpart C 

of 40 CFR Part 261 by either analyzing the waste according to methods outlined in Subpart 

C or applying process knowledge of the waste in light of the materials or processes used. 

If wastes are generated during a remedial action (i.e., excavation and disposal), the 

generator must determine if the waste is a hazardous waste. 
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Hazardous Waste Transportation--Transporters of hazardous wastes must 

obtain an identification number from the EPA and comply with the requirements in 40 CFR 

Part 263. In addition, all shipments of hazardous waste must be accompanied by a 

hazardous waste manifest. The generator, transporter, and disposal facility must comply 

with the manifesting requirements of 40 CFR Part 263. These requirements include 

following appropriate Department of Transportation (DOT) shipping requirements. H a 

remedial action includes the off-site transportation of hazardous wastes, the generator must 

ensure compliance with the hazardous waste transportation requirements. 

Owner/Operator of Hazardous Waste Facilities Standards 

Waste Analysis--Facilities which store, treat, or dispose of hazardous wastes 

must provide a detailed chemical and physical analysis of a representative sample of the 

waste prior to storage, treatment, or disposal of the waste. If the storage, treatment, or 

disposal of the waste occurs at a facility other than the generator's facility, this detailed 

analysis must be provided to the off-site facility. 

Contingency Plans and Preparedness and Prevention--Facilities which store, 

treat, or dispose of hazardous waste must comply with the preparedness and prevention 

requirements of 40 CFR Part 264 Subpart C and maintain a contingency plan as required 

by 40 CFR Part 264 Subpart D. 

B.4.3.2 RCRA Technical Standards for Waste Management Units 

The following sections discuss the technical standards that RCRA establishes 

for waste management units which store, treat, or dispose of a hazardous waste. Remedial 

action at a CERCLA site may require storage of hazardous wastes, and the container 

storage or tank requirements of RCRA may be applicable. H a remedial action involves the 

treatment or disposal of a hazardous waste, the requirements for tanks, surface impound-
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ments, waste piles, and/ or land treatment may be applicable. The RCRA land disposal 

restrictions would also be applicable to any disposal activity in a land disposal unit. 

Container Storage Areas--( 40 CFR Part 264, Subpart I) 

If a remedial action at a CERCLA site requires that hazardous wastes be 

stored in a container storage area, the requirements of 40 CFR Subpart I will be applicable. 

Wastes which are containerized and must be stored prior to off-site disposal may be stored 

in container storage areas. Requirements for these facilities include construction of a 

containment system with an impervious base free of cracks and gaps which is sloped to drain 

liquids away from the containers. The system must have sufficient volume to contain 10% 

of the volume of the containers or the volume of the largest container. The system must 

also prevent run-on or contain any run-on which might enter the system. Containers holding 

ignitable or flammable waste must be located at least 50 feet from the facility property line. 

Tanks--( 40 CFR Part 264, Subpart J and Subpart BB) 

Tanks may be required for short- or long-term storage of hazardous waste as 

a result of a remedial action. Requirements for hazardous waste storage tanks are found 

at 40 CFR Part 264 Subpart J and include a written assessment reviewed and certified by 

an independent, qualified registered professional engineer that attests to the tank system's 

integrity. This assessment includes design standards, hazardous characteristics of the wastes, 

corrosion effects, and foundation considerations. The installation of the tank must also be 

certified by an independent, qualified installation inspector or an independent, qualified 

registered professional engineer. New tanks and ancillary equipment must be tightness 

tested prior to being put in use and ancillary equipment must be supported and protected 

against physical damage and excessive stress due to settlement, vibration, expansion, or 

contraction. The tank must have a secondary containment system which is constructed or 

lined with material that is compatible with the wastes, provided with a leak detection system, 
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and sloped to remove liquids. Ancillary equipment must also be provided with secondary 

containment. The tank must also b· provided with spill and overfill prevention controls. 

The owner/ operator of a tank which contains organic wastes in concentrations of at least 

10% by weight must also implement an air emission control program of monitoring, 

inspection, and repair for equipment leaks as required in 40 CFR Part 264, Subpart BB. 

Land Disposal Units--( 40 CFR Part 264, Subparts K, L, M, N, and 40 CFR 

Part 268) 

Wastes from a remedial action may require disposal in a land disposal unit 

(surface impoundment, waste pile, land treatment facility, or landfill). If the wastes are 

hazardous, the land disposal requirements at 40 CFR Part 264, Subparts K, L, M, or N may 

apply. Subparts K, L, M, and N establish the technical requirements for surface 

impoundments, waste piles, land treatment facilities, and landfills, respectively. Re­

quirements for surface impoundments, waste piles, and landfills include liners and leachate 

collection systems, while land treatment facilities must demonstrate that waste can be 

degraded, transformed, or immobilized in the treatment zone through monitoring of both 

the saturated and unsaturated zone. 

8.4.3.3 RCRA Closure and Post Closure Options and Standards 

Excavation, consolidation, and other similar actions that are considered 

disposal may trigger the RCRA closure requirements for the units into which the waste is 

being disposed. For example, if excavated soil containing hazardous wastes is disposed of 

in a landfill, RCRA closure requirements will be applicable to the landfill. RCRA provides 

for three basic types of closure, which are discussed in the following sections. 
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Clean Closure--(40 CFR Sections 264.111, 264.178, 264.197, 264.228, and 

264.258) 

Clean closure requires all waste residues and contaminated containment 

system components (e.g., liners), contaminated subsoils, and structures and equipment 

contaminated with waste and leachate to be removed and managed as hazardous waste or 

decontaminated before the site management is completed. The basic intent of this approach 

is to allow the site to remain without care and supervision after clean closure has been 

completed. The EPA realizes that limited quantities of hazardous constituents may remain 

in the subsoil without presenting significant risks to human health and the environment and 

therefore some constituents are allowed to remain in place as long as it can be demonstrat­

ed that the concentrations are below federal health-based standards. The demonstration 

procedure is waste-specific and site-specific, considers all potential exposure pathways, and 

assumes no attenuation. 

Closure as a Landtill--(40 CFR Sections 264.111, 264.197, 264.228, 264.258, 

264.280, 264.310, and 264.601-603) 

Closure as a landfill requires the site to be capped with a final cover designed 

and constructed to provide long-term minimization of the migration of liquids through the 

capped area, and to maintain its integrity over time while functioning with minimum 

maintenance. This type of closure anticipates post-closure care and maintenance at the 

facility for at least 30 years after closure. Post-closure care includes maintaining the 

integrity and effectiveness of the cover, maintaining and monitoring the groundwater 

monitoring system, and preventing run-on and run-off from damaging the cover. 
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Delay of Closure--(40 CFR Sections 264.112 and 264.113) 

In certain circumstances, landfills, surface impoundments, and land treatment 

facilities may delay closure to continue receipt of nonhazardous wastes. A unit for which 

delay of closure is requested must demonstrate that: 1) the unit has sufficient capacity to 

continue to receive waste; 2) there is a reasonable likelihood that non-hazardous wastes will 

be received in the unit within one year of the final receipt of hazardous waste; 3) non­

hazardous wastes received will be compatible with any other wastes remaining in the unit; 

4) closure of the unit is incompatible with continued operation of the facility; and 5) the 

facility will continue to be operated in compliance with all applicable permit or interim 

status requirements. The units which request delay of closure must operate under the full 

permit requirements of 40 CFR Part 264. 

B.4.3.4 RCRA Land Disposal Restrictions--( 40 CFR Part 268) 

RCRA establishes requirements for the land disposal of hazardous wastes in 

40 CFR Part 268. Essentially, the land disposal of hazardous waste is prohibited unless the 

waste meets treatment standards that are protective of human health and the environment 

and are achieved using the best demonstrated available treatment technologies (BDAT). 

For each type of waste (characteristic or listed), a concentration level is set for each 

constituent and/ or a treatment technology is specified for the waste. The EPA sets these 

treatment standards for each hazardous waste and the standards are found at 40 CFR Part 

268. For any newly listed hazardous wastes, the EPA will set the land disposal standards 

at a subsequent date. The EPA also has the authority to grant a capacity variance for 

certain hazardous wastes if sufficient treatment capacity (for a specific treatment technology) 

does not exist. For any hazardous wastes excavated during a remedial activity, disposal of 

the wastes must comply with the land disposal restrictions. 
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The USEPA proposed the "universal treatment standards" on 14 September 

1993 (Federal Register, pg 48092). This proposed rule includes treatment standards for 

toxicity characteristic wastes with waste codes D018 through D043 and also proposes 

alternative treatment standards for soil contaminated with hazardous constituents. Because 

these rules are proposed, these standards are "to be considered" material. 

B.4.3.5 Proposed RCRA Corrective Action (Subpart S)--Technical Standards 

The proposed RCRA Corrective Action Rules provide standards for the 

selection of a remedy for corrective action sites. The remedy must meet the following 

standards, at a minimum: 

• Long-term reliability and effectiveness; 

• Reduction of toxicity, mobility, or volume; 

• Short-term effectiveness; 

• Implementability; and 

• Cost. 

Because these rules are proposed, they are "to be considered" material. 

8.4.3.6 Corrective Action Units--( 40 CFR Sections 264.552 and 264.553) 

The USEP A has established rules that provide for two types of waste 

management units: temporary units and corrective action management units. 

Temporary Units [40 CFR Section 264.553]--The design, operation, or closure 

requirements for temporary units (tanks and containers) may be replaced by alternative 

requirements that are protective of human health and the environment. Temporary units 

B.4-9 



must meet the following requirements: 1) be located within facility boundaries; 2) be used 

only for treatment or storage of remediation wastes; and 3) be operated for a period less 

than one year (unless an extension is granted by the Regional Administrator of the EPA). 

Corrective Action Management Units (CAMUs) [40 CFR Section 264.552]-­

The USEPA allows the establishment of.CAMUs that incorporate soils from one or more 

contaminated areas. These units can allow waste to be moved or managed within the 

CAMU without triggering the land disposal restrictions. 

B.4.4 New Mexico Solid Waste Management Regulations 

The NMED established rules for solid waste disposal in the state of New 

Mexico. These rules prevent the disposal of solid waste and special waste (industrial 

nonhazardous waste) in any facility that does not have a permit issued under the New 

Mexico Solid Waste Management Regulations (NMSWMR). These regulations have 

specific requirements for solid waste disposal facilities. The NMED issues a permit to each 

facility that will dispose of solid or special wastes. These permits may restrict a facility from 

accepting certain types of solid or special wastes. For example, a nonhazardous industrial 

waste landfill may be prohibited from accepting wastes with pesticides or PCBs because of 

their permit, although this is not a requirement of the NMSWMR. 

B.4.5 Clean Air Act 

The Clean Air Act regulates ennsswns into the air for the purpose of 

protecting and enhancing the quality of the nation's air resources. The regulations regarding 

new source performance standards for incinerators and storage of volatile organic 

compounds may be applicable or relevant and appropriate to remedial actions at a 

CERCLA site. 
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The EPA established new source performance standards (NSPS) for certain 

classes of stationary sources of air pollution. The NSPS limit the emissions of a number of 

different pollutants. Although NSPS are not generally considered applicable at a CERCLA 

site, they may be considered relevant and appropriate for a remedial action which involves 

a technology (e.g. incinerators, storage of volatile organic compounds) which is sufficiently 

similar to the pollutant and source category regulated by NSPS. 

8.4.6 New Mexico Air Quality Standards and Regulations (NMAQSR) 

The NMED established rules for air emissions in the State of New Mexico. 

The standards and regulations prevent the construction or operation of any stationary source 

which has a potential emission rate greater than 10 pounds per hour or 25 tons per year of 

any regulated air contaminant without a permit issued by the NMED. Regulated air 

contaminants include any contaminants for which there is a National or New Mexico 

Ambient Air Quality Standard or toxic air pollutant listed in NMAQSR. 

8.4. 7 Toxic Substances Control Act 

The Toxic Substances Control Act (TSCA) is applicable for disposal of 

material contaminated with PCBs at concentrations of 50 ppm or greater. If a spill or a 

solid waste management unit contains PCB contamination where the source of the PCBs 

cannot be identified (and consequently, the PCB concentration of the source cannot be 

identified), the Regional Administrator of the EPA determines whether the cleanup or the 

excavated materials (if applicable) are regulated under TSCA. For materials which are 

regulated under TSCA, certain storage, treatment and disposal requirements apply ( 40 CFR 

Part 761). 
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B.4.7.1 Storage Requirements 

At a CERCLA site, any materials which are subject to regulation under TSCA 

may have to be stored in compliance with TSCA storage requirements. TSCA specifies that 

any PCBs or PCB items (e.g. contaminated soil) must be disposed of within one year after 

being placed in storage for disposal. The regulations (40 CFR Section 761.65) also specify 

structural requirements for facilities used for the storage of PCB items, requirements for the 

containers used to store PCBs, the requirement to prepare and implement a Spill Prevention 

Control and Countermeasure (SPCC) Plan, and the requirement to check all PCB articles 

and containers for leaks at least every 30 days, among other requirements. 

B.4.7.2 Disposal Requirements 

In addition to storage requirements, TSCA specifies certain requirements for 

the disposal of PCBs and PCB items. Depending on the type of PCB source (e.g. dielectric 

fluid, mineral oil in electrical equipment), TSCA specifies that the PCBs must be disposed 

of in a TSCA-approved incinerator, TSCA-approved chemical waste landfill, a high 

efficiency boiler, or by a TSCA-approved alternative disposal method. 
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Chlordane 
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epoxide 
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Chlordane 

Heptachlor 
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Highest Soil Possible TCLP Hazardous Land 
Concentration TCLP levels Standard Waste Banned 
(mg/kg) (mg/L)1 (mg/L) 

48 2.4 0.5 Possible No 

2.3 0.12 5.0 No N/A 
:: 

1.8 0.09 1.0 No N/A 

370 18.5 5.0 Possible Yes 

2.2 0.11 0.2 No N/A 

1.18 0.06 0.03 Possible No 

0.074 0.004 0.008 No N/A 

34 1.7 0.03 Possible No 

0.77 0.04 0.008 Possible No 

1 Possible TCLP levels were determined by assuming that there is a dilution factor 
of at least 20 between total chemical in the soil (mg/kg) and chemical in the 
leachate (mg/L). 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 199.4 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 2- -SOURCE CONTAINMENT 

OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITES 2&5-SCREEN 

TOTAL SITE CAPITAL COST 

1 oF- e 

DATE: 10/11/93 
TIME: 14:33:34 

1,500 
2,000 

39,000 

43,000 

0 
0 

0 

43,000 

8,600 
1,400 

53,000 

70 
70 

53,000 

53,000 



CAPITAL COST DEVELOPMENT - - PAGE 2 
( ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

3 OF 8 

DATE: 10/11/93 
TIME: 14 : 3 3 : 3 5 

*** The cost estimates shown are based :Jn the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 2- -SOURCE CONTAINMENT 

OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

?illMINISTRATION 
:!ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITES 2&5-SCREEN 

TOTAL SITE 0 & M COST 

DATE: 10/11/93 
TIME: 14:33:35 

0 
0 

3,600 

3,600 

0 

540 

4,100 

620 
620 

5,300 

5,300 



O~F~TION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
E 1 NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

DATE: 10/11/93 
TIME: 14:33:36 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
(; oF8 

DATE: 10/11/93 
TIME: 14:24:26 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 2- -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

EXCAVATION OF 50 CY 
Capital cost 
0 & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

2500 
0 
0 

30 
70 
c 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

2' CLAY CAP AND EXCAVATION OF 50 CY OF SOIL 

Total 

2,500 
0 



***** VERSION 3.0 DRAFT ***** 
7(fF 8 

DATE: 10/05/93 
TIME: 12:16:18 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT ~- -SOURCE CONTAINMENT 
Craig Holloway PHONE NUMBER: 

RESULTS 

Parameter Value Component Total 

·waste volume (CY) 58 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

*J~ Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 

1,500 
0 

2,000 
0 



***** VERSION 3.0 DRAFT ***** 
8 CF 8 

DATE: 10/11/93 
TIME: 14:24:26 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 2- -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

CLAY CAP 
Capital cost 
0 & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

35520 
3600 

0 
0 

70 
D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

2' CLAY CAP AND EXCAVATION OF 50 CY OF SOIL 

Total 

36,000 
3,600 
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*****VERSION 3.0 DRAFT***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

~ 
SCENARIO: ALT ~--SOIL VAPOR EXTRACT 

SOIL VAPOR EXTRACTION 
GROUNDWATER MONITORING 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

3ENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

3ID CONTINGENCIES 
3COPE CONTINGENCIES 

CONSTRUCTION TOTAL 

?ERMITTING AND LEGAL COSTS 
3ERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITES 2&5-SCREEN 

DATE: 10/11/93 
TIME: 14:33:54 

130,000 
13,000 

1,500 
2,000 

12,000 

160,000 

0 
7,300 

6,500 

180,000 

36,000 
55,000 

270,000 

7,200 
10,000 

290,000 



C.~'RITAL COST DEVELOPMENT - - PAGE 2 
~ ~ NAME: HOLLOMAN 29 SITES REGION: 06 

TOTAL SITE CAPITAL COST 

NOTES 

*** All costs are rounded to two significant figures. 

DATE: 10/11/93 
TIME: 14:33:55 

290,000 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



*****VERSION 3.0 DRAFT***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT~--SOIL VAPOR EXTRACT 

SOIL VAPOR EXTRACTION 
GROUNDWATER MONITORING 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITES 2&5-SCREEN 

TOTAL SITE 0 & M COST 

DATE: 10/11/93 
TIME: 14:33:55 

34,000 
6,100 

0 
0 

15,000 

55,000 

0 

8,300 

63,000 

9,500 
9,500 

82,000 

82,000 



O~ERATION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
f 5 NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

7 Of=!'-. 

DATE: 10/11/93 
TIME: 14 : 3 3 : 56 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 
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***** VERSION 3.0 DRAFT ***** DATE: 10/05/93 
TIME: 16: 57: 3 0 

CORA SOIL VAPOR EXTRACTION COST MODULE (305) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

HOLLOMAN 29 S!TES 
SITES 2&5-SCREEN 
ALT 4--SOIL VAPOR 
Craig Holloway 

INPUTS 

Parameter 

Soil: Mixed sandy, silty, 
Site area (square ft) 
Well spacing (ft) 
Average length of well 

screen per well (ft) 
Well depth (ft) 
Vapor flow per well per 
length of well screen 

VOCs on site (lbs) 
Protection level for well 
drilling & installation 

Protection level for above 
grade construction 
~verage temp (degrees F) 
:onfidence level 

Value 

clayey 
24000 

75 

3 
18 

4 
0.00 

D 

c 
70 

L 

ESTIMATED START: MID FY 1994 
EXTRACT 

PHONE NUMBER: 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

TOTAL VAPOR FLOW (CFM) 
NUMBER OF WELLS 
VOCs (LBS/DAY) 

Total 

130,000 
34,000 

48 
4 

0.00 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 
WELL CUTTINGS (CY) 3 

(SWELL FACTOR = 1.25) 



CJ Of= 12. 
***** VERSION 3.0 DRAFT ***** DATE: 09/11/93 

TIME: 17:12:30 

CORA GROUNDWATER MONITORING COST MODULE (503) 

SITE NAME: HOLLOMAN29 
OPERABLE UNIT: SITES 2&5-SCREEN 

ALT)(--SOIL VAPOR 
Craig Holloway 

SCENARIO: 
RUN BY: 

INPUTS 

Parameter Value 

Number of wells to install 2 
Average well depth (ft) 17 
Protection during setup of D 

drill rig & installation 
of above-grade piping 

Protection during drilling C 
Average temp (degrees F) 70 
Confidence level M 
Number of wells to monitor 4 
Monitoring frequency 1 
Monitoring requirements: 

· Plasma Metals N 
stjPCB N 

GC-BN N 
GC-Acid N 
HSLORG N 
VOA GC/MS Y 
Acid GC/MS N 
B/N GC/MS N 

ESTIMATED START: MID FY 1994 
EXTRACT 

PHONE NUMBER: 

RESULTS 

Component Total 

CAPITAL COST 
0 & M COSTS 

13,000 
6,100 



/0 (J~ !2.. 
***** VERSION 3.0 DRAFT ***** DATE: 10/11/93 

TIME: 14: 31: 51 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN 
ALT 4--SOIL VAPOR 
Craig Holloway 

INPUTS 

Parameter 

EXCAVATION AND VGAC 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

2500 
14000 

0 
30 
70 
c 

ESTIMATED START: MID FY 1994 
EXTRACT 

PHONE NUMBER: 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

6" CLAY CAP, VGAC, AND EXCAVATION OF 50 CY OF SOIL 

Total 

2,500 
14,000 



II OF/'2. 
***** VERSION 3.0 DRAFT ***** DATE: 10/05/93 

TIME: 12:2 8: 12 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN 
ALT 4--SOIL VAPOR 
Craig Holloway 

ESTIMATED START: MID FY 1994 
EXTRACT 

PHONE NUMBER: 

RESULTS 

Parameter Value Component Total 

Waste volume (CY) 58 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

* .. · Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 

1,500 
0 

2,000 
0 



f2.. 0!=/2. 
***** VERSION 3.0 DRAFT ***** DATE: 10/11/93 

TIME: 14 : 31 : 50 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

Parameter 

6"-CLAY CAP 
Capital cost 
0 & M cost 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN 
ALT 4--SOIL VAPOR 
Craig Holloway 

Value 

Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

9600 
960 

0 
0 

70 
D 

NOTES: 

ESTIMATED START: MID FY 1994 
EXTRACT 

PHONE NUMBER: 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

6" CLAY CAP, VGAC, AND EXCAVATION OF 50 CY OF SOIL 

Total 

9,600 
960 
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*****VERSION 3.0 DRAFT ***** 

~t~F IS 

DATE: 10/05/93 
TIME : 16 : 51 : 1 0 

CORA SOIL VAPOR EXTRACTION COST MODULE (305) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 3--IN SITU BIOSPARG. 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Soil: Mixed sandy, silty, 
Site area (square ft) 
Well spacing (ft) 
Average length of well 
screen per well (ft) 

Well depth (ft) 

Value 

clayey 
24000 

so 

4 
31 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

TOTAL VAPOR FLOW ( CFM) 
NUMBER OF WELLS 
VOCs (LBS/DAY) 

Total 

170,000 
34,000 

36 
9 

0.00 
Vapor flow per well per 

length of well screen 
VOCs on site (lbs) 
Protection level for well 
drilling & installation 

1 
0.00 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

P· ..... ection level for above 
. ..de construction 

Average temp (degrees F) 
Confidence level 

NOTES: 

Biosparging Estimate 

c 

D 
70 

L 

WELL CUTTINGS (CY) 10 
(SWELL FACTOR = 1.25) 



***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 3--IN SITU BIOSPARG. 

SOIL VAPOR EXTRACTION 
GROUNDWATER MONITORING 
USER-SUPPLIED COSTS 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITES 2&5-SCREEN 

~ oF Is­
DATE: 10/11/93 
TIME: 14:33:43 

130,000 
13,000 

180,000 
1,500 
2,000 

330,000 

0 
7,300 

6,500 

350,000 

70,000 
58,000 

480,000 

7,200 
10,000 

500,000 



CA~ITAL COST DEVELOPMENT -- PAGE 2 
( ·~ NAME: HOLLOMAN 29 SITES REGION: 06 

TOTAL SITE CAPITAL COST 

NOTES 

*** All costs are rounded to two significant figures. 

7 oF ;s-­
DATE: 10/11/93 
TIME: 14:33:44 

500,000 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



*****VERSION 3.0 DRAFT***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 3--IN SITU BIOSPARG. 

SOIL VAPOR EXTRACTION 
GROUNDWATER MONITORING 
USER-SUPPLIED COSTS 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITES 2&5-SCREEN 

TOTAL SITE 0 & M COST 

B o,r.;.; s­
DATE: 10/11/93 
TIME: 14:33:45 

34,000 
6,100 

49,000 
0 
0 

89,000 

0 

13,000 

100,000 

15,000 
15,000 

130,000 

130,000 



OPERATION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
r <:: NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

o/ oF !S 
DATE: 10/11/93 
TIME: 14:33:46 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
jo or- 1 s 

DATE: 10/05/93 
TIME: 16:40:49 

CORA SOIL VAPOR EXTRACTION COST MODULE (305) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALTlf.i(- -IN SITU BIOS PARG. 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Soil: Mixed sandy, silty, 
Site area (square ft) 
Well spacing (ft) 
Average length of well 

screen per well (ft) 
Well depth ( ft) 

Value 

clayey 
24000 

75 

3 
18 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

TOTAL VAPOR FLOW (CFM) 
NUMBER OF WELLS 
VOCs (LBS/DAY) 

Total 

130,000 
34,000 

48 
4 

0.00 
Vapor flow per well per 

length of well screen 
VOCs on site (lbs) 
Protection level for well 
drilling & installation 

4 
0.00 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Protection level for above 
grade construction 

Average temp (degrees F) 
Confidence level 

D 

c 
70 

L 

WELL CUTTINGS (CY) 3 
(SWELL FACTOR = 1.25) 



***** VERSION 3.0 DRAFT ***** 
/(Qf:;/~ 

DATE: 09/11/93 
TIME: 17:08:11 

CORA GROUNDWATER MONITORING COST MODULE (503) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

HOLLOMAN29 
SIT~S~&5-SCREEN ESTIMATED START: MID FY 1994 
ALT~--IN SITU BIOSPARG. 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Number of wells to install 2 
Average well depth (ft) 17 
Protection during setup of D 

drill rig & installation 
of above-grade piping 

Protection during drilling C 
Average temp (degrees F) 70 
:onfidence level M 
Number of wells to monitor 4 
~onitoring frequency 1 
~onitoring requirements: 

Plasma Metals N 
~st/PCB N 

GC-BN N 
GC-Acid N 
HSLORG N 
VOA GC/MS Y 
Acid GC/MS N 
B/N GC/MS N 

CAPITAL COST 
0 & M COSTS 

13,000 
6,100 



/2 oF!r: 
DATE: 10/11/93 
TIME: 14:29:41 

***** VERSION 3.0 DRAFT ***** 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 3--IN SITU BIOSPARG. 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

BIOSPARGING & VGAC 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

170000 
48000 

0 
0 

70 
D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

BIOSPARGING, VGAC, 6" CLAY CAP, AND EXCAVATION OF 50 CY OF SOIL 

Total 

170,000 
48,000 



*****VERSION 3.0 DRAFT***** 
I 3 oF I~ 

DATE: 10/11/93 
TIME: 14:29:41 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 3--IN SITU BIOSPARG. 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

6" CLAY CAP 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

9600 
960 

0 
30 
70 

D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

BT""'SPARGING, VGAC, 6" CLAY CAP, AND EXCAVATION OF 50 CY OF SOIL 

Total 

9,600 
960 



***** VERSION 3.0 DRAFT ***** 
/l.fOF/~ 

DATE: 10/11/93 
TIME: 14:29:42 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 3--IN SITU BIOSPARG. 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

EXCAVATION OF 50 CY 
Capital cost 
0 & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

2500 
0 
0 

30 
70 
c 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

BIOSPARGING, VGAC, 6" CLAY CAP, AND EXCAVATION OF 50 CY OF SOIL 

Total 

2,500 
0 



***** VERSION 3.0 DRAFT ***** 
I 5' OF IS 

DATE: 10/05/93 
TIME: 12: 17: 3 0 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 3--IN SITU BIOSPARG. 
Craig Holloway PHONE NUMBER: 

RESULTS 

Parameter Value Component Total 

Waste volume (CY) 58 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

* ... ·· Landfill costs are generally assessed in tons. · CORA assumes 
a material density of 90 lb/cubic foot. 

1,500 
0 

2,000 
0 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT S--ON-SITE TREATMENT 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITES 2&5-SCREEN 

TOTAL SITE CAPITAL COST 

ij 0 r- /0 
DATE: 10/05/93 
TIME: 12:40:00 

570,000 
520,000 

1,100,000 

0 
4,800 

0 

1,100,000 

220,000 
410,000 

1,700,000 

29,000 
40,000 

1,800,000 

1,800,000 



C~.PITAL COST DEVELOPMENT - - PAGE 2 
f ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

5 CIF /0 

DATE: 10/05/93 
TIME: 12:40:01 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 5--0N-SITE TREATMENT 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITES 2&5-SCREEN 

TOTAL SITE 0 & M COST 

(; OF !0 
DATE: 10/05/93 
TIME: 12:40:01 ~ 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



7 oF ;a 
Q'Pr!RATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 10/05/93 
f ~ NAME: HOLLOMAN 29 SITES REGION: 06 TIME: 12:40:02 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
9 r:;F/0 

DATE: 10/05/93 
TIME: 12:34:35 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 5- -ON-SITE TREATMENT 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITES 2&5 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
17 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

1 
0 

309 
30 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 5,923 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

2 

0 

15 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
9 OF-!0 

DATE: 10/05/93 
TIME: 12:34:36 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 5- -ON-SITE TREATMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 570,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

'*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



*****VERSION 3.0 DRAFT***** 
/0 0~/0 

DATE: 10/05/93 
TIME : 12 : 3 7 : 3 0 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT 5- -ON-SITE TREATMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

ON SITE THERMAL 
Capital cost 
0 & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

Value 

518000 
0 
0 

30 
70 
c 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

520,000 
0 
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CALC. NO. _ ____.:::=-..__ __ 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 7A--OFF-SITE DISP-NHZ 

SOIL EXCAVATION 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITES 2&5-SCREEN 

TOTAL SITE CAPITAL COST 

2_ CJ F 9 
DATE: 10/05/93 
TIME: 12:40: 13 

570,000 
150,000 
180,000 

900,000 

0 
4,800 

0 

900,000 

180,000 
290,000 

1,400,000 

36,000 
47,000 

1,500,000 

1,500,000 



Cl\.PITAL COST DEVELOPMENT -- PAGE 2 
£ ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

DATE: 10/05/93 
TIME: 12:40:14 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITES 2&5-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

' SCENARIO: ALT .::Hr- -OFF-SITE DISP-NHZ 

SOIL EXCAVATION 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
::::ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITES 2&5-SCREEN 

TOTAL SITE 0 & M COST 

lf oF g 
DATE: 10/05/93 
TIME: 12:40: 14 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



Ql;?.ERATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 
{ ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

;-or 8 
DATE: 10/05/93 
TIME: 12:40:15 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
0 o.C S 

DATE: 10/05/93 
TIME: 12:38:38 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SIT~S 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT~--OFF-SITE DISP-NHZ 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITES 2&5 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
17 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

1 
0 

309 
30 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 5,923 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

2 

0 

15 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
7 opg 

DATE: 10/05/93 
TIME: 12:38:39 

CORA SOIL EXCAVATION COST MODULE (201} 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SIT~ 2&5-SCREEN ESTIMATED START: MID FY 1994 
ALT~~--OFF-SITE DISP-NHZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 570,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be scoped and 
costed on a site-specific basis. 



eoFB 
***** VERSION 3.0 DRAFT ***** DATE: 10/05/93 

TIME: 12:39:10 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

Parameter 

Waste volume (CY) 

HOLLOMAN 29 SITES 
SITES 2&5-SCREEN 
ALT~--OFF-SITE 
Craig Holloway 

Value 

5923 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

ESTIMATED START: MID FY 1994 
DISP-NHZ 

PHONE NUMBER: 

RESULTS 

Component 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

150,000 
0 

180,000 
0 

*** Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT-2 LIMITED ACTION FENC 

SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

PHONE NUMBER: 

TOTAL CAPITAL SITE a-SCREEN 

TOTAL SITE CAPITAL COST 

2 oc: 6 
DATE: 09/14/93 
TIME: 1a:57:53 

11,000 

11,000 

0 
0 

0 

11,000 

2,200 
1,500 

15,000 

550 
770 

16,000 

16,000 



C,~',n:r::TAL COST DEVELOPMENT -- PAGE 2 
S ; NAME: HOLLOMAN29 REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

DATE: 09/14/93 
TIME: 18:57:54 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT-2 LIMITED ACTION FENC 

SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

\DMINISTRATION 
::!ONTINGENCIES 

SUBTOTAL 

PHONE NUMBER: 

TOTAL 0 & M SITE a-SCREEN 

TOTAL SITE 0 & M COST 

l/ OF b 
DATE: 09/14/93 
TIME: 1a:57:54 

0 

0 

0 

0 

0 

0 
0 

0 

0 



or~~TION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
5 ~ NAME: HOLLOMAN29 REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

{;'OF b 
DATE: 09/14/93 
TIME: 18:57:55 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
(;OF G 

DATE: 09/15/93 
TIME: 14:56:19 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT-2 LIMITED ACTION FENC 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

500 
y 

N 
N 
N 
0 
0 
0 
0 
0 
M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

11,000 
0 



RADIAN 
CORPORA'I'ION CALCULATION SHEET 

CALC. NO. ____ _ 

SNATURE J?...oi)ttt: ;n {Cf/(VP 

PROJECT H G LL C:IYI !W ff-r: !J l=s. 

SUBJECT f 1'7C g - f}-c... r 3 

10-J?-t?? 
DATE · ~ - CHECKED ____ DATE ___ _ 

JOB NO. _________ _ 

SHEET __ _:__/ __ OF _ _...L7 ___ .SHEETS 

···-· ......... -· -----··-·----·--· .... " 

·--------

• C/1 p Waal( t tv6- l1-t2..~ 
• ~ 11£. ~s._i.~7'JJ:.J.~171A/.$ 
• 1Vo C!w /VI h~ ,?Drz , N 6-

.. 5oo F:r.~fdAt.L____ ________ .. . . <. -- 1 ttcAE . - . - ·· · ------------·------·· 
• ~ 7o Be Ufl~o = /~1 oso R- X 4 3) s-6o+Y- = CJ. 3 ~ __ 

--~----'f_~~ 11-Sflf_A:b.T Ctt.fJ Wt?Jl __ ~!_!_Y!.Mf_f!g-J;lt~efl_ 8~C- _____ . __ ·-·----' ___.__1 ~-

-~----·--· 

f\/ET I'J l/ -==- I 2-1 ~ ooo 



***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

)PERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT-3 LMTD ACTION (CAP) 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

3ITE PREPARATION 
3ITE ADMINISTRATION 

;ENERAL CONDITIONS 

3TART-UP COSTS 

CONSTRUCTION SUBTOTAL 

3ID CONTINGENCIES 
3COPE CONTINGENCIES 

CONSTRUCTION TOTAL 

?ERMITTING AND LEGAL COSTS 
>ERVICES DURING CONSTRUCTION 

PHONE NUMBER: 

TOTAL CAPITAL SITE a-SCREEN 

TOTAL SITE CAPITAL COST 

---:, r 7 ,.;_ (' 

DATE: 09/11/93 
TIME: 17:56:21 

53,000 
11,000 

64,000 

0 
11,000 

0 

75,000 

15,000 
9,400 

99,000 

3,300 
4,500 

110,000 

110,000 



:~~TTAL COST DEVELOPMENT -- PAGE 2 
S. NAME: HOLLOMAN29 REGION: 06 

~OTES 

*** All costs are rounded to two significant figures. 

S cF 7 
DATE: 09/11/93 
TIME: 17:56:22 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

3ITE NAME: HOLLOMAN29 REGION: 06 

)PERABLE UNIT: SITE a-SCREEN 
~STIMATED START: MID FY 1994 
~UN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

3CENARIO: ALT-3 LMTD ACTION (CAP) 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

HTE COSTS 

>ITE PREPARATION 

;ENERAL CONDITIONS 

CNSURANCE AND PERMIT RENEWAL 

:NDIRECT COSTS 

\DMINISTRATION 
~ONTINGENCIES 

SUBTOTAL 

PHONE NUMBER: 

TOTAL 0 & M SITE a-SCREEN 

TOTAL SITE 0 & M COST 

f oF 7 
DATE: 09/11/93 
TIME: 17: 56: 22 

13,000 

0 

2,000 

15,000 

2,300 
2,300 

20,000 

20, oo?"3 



)~~~TION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
3 NAME: HOLLOMAN29 REGION: 06 

:-lOTES 

*** All costs are rounded to two significant figures. 

~or- 7 
DATE: 09/11/93 
TIME: 17:56:23 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
{OF 7 

DATE: 09/11/93 
TIME: 17 : 4 7 : 3 0 

CORA ASPHALT CAP COST MODULE (102) 

>ITE NAME: HOLLOMAN29 
JPERABLE UNIT: 
>CENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT-3 LMTD ACTION (CAP) 

mN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

\rea of site (acres) 
~eveling layer (ft) 
)rotection level 
werage temp (degrees F) 
~onfidence level 

Value 

0.30 
1. 00 

D 
80 

M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

:** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 
the estimate should be adjusted to reflect the local economy. 

Total 

53,000 
13,000 



***** VERSION 3.0 DRAFT ***** 
7 o1=7 

DATE: 09/11/93 
TIME: 17:48:07 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

3ITE NAME: HOLLOMAN29 
JPERABLE UNIT: 
3CENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT-3 LMTD ACTION (CAP) 

~UN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

3ite perimeter (ft) 
?ermanent fence required? 
remporary fence required? 
~.ighting required? 
3ecurity guard required? 
\ccess points req. guard 
~uards per access point 
-Jumber of shifts 
remporary guardhouses 
Tehicles required 
~onfidence level 

Value 

500 
y 
N 
N 
N 
0 
0 
0 
0 
0 
L 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

11,000 
0 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4-SOURCE CONT (CAP) 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE a-SCREEN 

TOTAL SITE CAPITAL COST 

'2- oF 7 
DATE: 10/06/93 
TIME : 16 : 0 a : 1a 

93,000 
1a,ooo 

110,000 

0 
1a,ooo 

0 

130,000 

26,000 
16,000 

170,000 

5,600 
7,aoo 

1ao,ooo 

1ao,ooo 



c;.APITAL COST DEVELOPMENT - - PAGE 2 
E NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

5 or:- 7 
DATE: 10/06/93 
TIME : 16 : 0 8 : 19 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

. 
OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4-SOURCE CONT (CAP) 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
:ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE a-SCREEN 

TOTAL SITE 0 & M COST 

If ~r 7 
DATE: 10/06/93 
TIME : 16 : 0 a : 19 

0 

2,400 

1a,ooo 

2,700 
2,700 

23,000 

23 I OOY-3 ...---

~ 1; 1cD 



£"' 0 r:- 7 

ORERATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 10/06/93 
[ 5 NAME: HOLLOMAN 29 SITES REGION: 06 TIME : 16 : 0 8 : 2 0 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



*****VERSION 3.0 DRAFT***** 
~ oF 7 

DATE: 10/06/93 
TIME: 15:53:33 

CORA ASPHALT CAP COST MODULE (102) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT 4-SOURCE CONT (CAP) 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Area of site (acres) 
Leveling layer (ft) 
Protection level 
Average temp (degrees F) 
Confidence level 

Value 

0.99 
1.00 

D 
70 

M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

*** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 
the estimate should be adjusted to reflect the local economy. 

Total 

93,000 
16,000 



***** VERSION 3.0 DRAFT ***** 
7oF7 

DATE: 09/11/93 
TIME: 17:50:09 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

HOLLOMAN29 SITE NAME: 
)PERABLE UNIT: 
SCENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT 4-SOURCE CONT (CAP) 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
remporary fence required? 
Lighting required? 
Security guard required? 
\ccess points req. guard 
;uards per access point 
~umber of shifts 
remporary guardhouses 
Jehicles required 
:::onfidence level 

Value 

800 
y 
N 
N 
N 
0 
0 
0 
0 
0 
L 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

18,000 
0 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 8-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 6--EXCV & INCINERATE 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

3ENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

3ID CONTINGENCIES 
3COPE CONTINGENCIES 

CONSTRUCTION TOTAL 

?ERMITTING AND LEGAL COSTS 
3ERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 8-SCREEN 

TOTAL SITE CAPITAL COST 

'L.CJfS 

DATE: 10/06/93 
TIME: 16 : 3 6 : 3 0 

150,000 
2,500,000 

2,700,000 

0 
4,900 

0 

2,700,000 

540,000 
880,000 

4,100,000 

7,500 
11,000 

4,100,000 

4,100,000 



~APITAL COST DEVELOPMENT -- PAGE 2 
B NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

s oF 8 

DATE: 10/06/93 
TIME : 16 : 3 6 : 31 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



*****VERSION 3.0 DRAFT***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 8-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 6--EXCV & INCINERATE 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

WMINISTRATION 
:::::ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 8-SCREEN 

TOTAL SITE 0 & M COST 

¥ oF e' 
DATE: 10/06/93 
TIME: 16 : 3 6 : 31 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



5 of= e 
Ol?,~RATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 10/06/93 

E NAME: HOLLOMAN 29 SITES REGION: 06 TIME: 16:36:32 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
~ OF8 

DATE: 10/06/93 
TIME: 16:04:38 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT 6--EXCV & INCINERATE 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

1 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
7oF 6' 

DATE: 10/06/93 
TIME: 16:04:39 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT 6--EXCV & INCINERATE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 150,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
·deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 
~ oFB 

DATE: 10/06/93 
TIME: 16:36:15 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 8-SCREEN ESTIMATED START: MID FY 1994 
ALT 6--EXCV & INCINERATE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

OFF SITE INCINERATOR 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

2500000 
0 
0 

30 
70 
c 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Jff site incineration (quote: Aptus-Aragonite, UT) 

Total 

2,500,000 
0 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT-~A EXCV & DISP (NONH 

SOIL EXCAVATION 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE a-SCREEN 

TOTAL SITE CAPITAL COST 

""2 CJF I§ 
DATE: 10/06/93 
TIME: 16:0a:26 

110,000 
56,000 
57,000 

220,000 

0 
4,900 

0 

220,000 

44,000 
64,000 

330,000 

7,aoo 
10,000 

350,000 

350,000 



C~~ITAL COST DEVELOPMENT -- PAGE 2 
f ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

3 oF 15 
DATE: 10/06/93 
TIME : 16 : 0 8 : 2 7 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



*****VERSION 3.0 DRAFT***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 8-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

~ 
SCENARIO: ALT-~A EXCV & DISP (NONH 

SOIL EXCAVATION 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 8-SCREEN 

TOTAL SITE 0 & M COST 

Lf- oF IS 
DATE: 10/06/93 
TIME : 16 : 0 8 : 2 7 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



~OF I~ 
O~.~RATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 10/06/93 

1 NAME: HOLLOMAN 29 SITES REGION: 06 TIME: 16:08:29 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
~ Gr /£" 

DATE: 10/06/93 
TIME: 16: 02: 13 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SIT~_8-SCREEN ESTIMATED START: MID FY 1994 
ALT-'SA EXCV & DISP (NONH 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter Value 

Waste volume (CY) 1852 
90 

30.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

RESULTS 

Component 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

56,000 
0 

57,000 
0 

*** Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

*****VERSION 3.0 DRAFT***** 
7oF/5"" 

DATE: 10/06/93 
TIME: 16:01:22 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SIT~8-SCREEN ESTIMATED START: MID FY 1994 
ALT-~A EXCV & DISP (NONH 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

0 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

,.- 'o continuous sampling (ft) 
I .h of contaminated excav. 

w;continuous sampling (ft) 
Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



*****VERSION 3.0 DRAFT***** 
B OF IS" 

DATE: 10/06/93 
TIME: 16:01:23 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE~S-SCREEN ESTIMATED START: MID FY 1994 
ALT-~A EXCV & DISP (NONH 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 110,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 8-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT-~B EXCV & DISP (HAZ) 

SOIL EXCAVATION 
OFFSITE RCRA LANDFILL 
TRANSPORTATION TO OFFSITE RCRA LANDFILL 

SUBTOTAL 

SITE COSTS 

STrnE PREPARATION 
E ~ ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 8-SCREEN 

TOTAL SITE CAPITAL COST 

9 or= IS 
DATE: 10/06/93 
TIME: 16:08:35 

110,000 
353,000 
400,000 

860,000 

0 
4,900 

0 

860,000 

170,000 
170,000 

1,200,000 

21,000 
23,000 

1,200,000 

1,200,000 



CAPITAL COST DEVELOPMENT -- PAGE 2 
SITE NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

/o oF- /r­
DATE: 10/06/93 
TIME: 16:08:37 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE a-SCREEN 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

(&, 
SCENARIO: ALT-~B EXCV & DISP (HAZ) 

SOIL EXCAVATION 
OFFSITE RCRA LANDFILL 
TRANSPORTATION TO OFFSITE RCRA LANDFILL 

SUBTOTAL 

SITE COSTS 

8 .... ~'!:!: PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE a-SCREEN 

TOTAL SITE 0 & M COST 

) ( o~ I~ 
DATE: 10/06/93 
TIME: 16: 0 a : 3 7 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



OPERATION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
SITE NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

I 2. oF IS 
DATE: 10/06/93 
TIME : 16 : 0 8 : 3 8 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

*****VERSION 3.0 DRAFT ***** DATE: 
TIME: 

CORA OFFSITE RCRA LANDFILL COST MODULE (401) 

HOLLOMAN 29 SITES 
SITE~8-SCREEN ESTIMATED START: MID FY 1994 
ALT-~B EXCV & DISP (HAZ) 
Craig Holloway PHONE NUMBER: 

I 3 oF !S" 
i0/06/93 
16:03:48 

INPUTS RESULTS 

Parameter 

RCRA AND NON-PCB SOLIDS: 
Bulk (Tons) * 
Mixed debris (CY) * 
Drums (55-gallon) 
Lab packs 
Bulk waste requiring 

stabilization (Tons)** 
Waste requiring 

stabilization (Drums)** 
PCB/TOXIC SOLIDS: 

- 1k (Tons)* 
.ced debris ( CY) * 

Drums (55-gallon) 
Tax per drum 
•rax per cubic yard 
·rax per ton 
Level of confidence 
Miles to offsite facility 
Demurrage time/load (hrs) 
Capital or O&M 

landfill cost? 
Capital or O&M 

transportation cost? 

Unit 
Value Cost 

2315 
0 
0 
0 

0 

0 

0 
0 
0 

M 
800 

2 

c 

c 

125.00 
139.00 

66.50 
110.00 

225.00 

135.00 

237.00 
222.00 
127.00 

8.95 
27.00 
27.00 

Component 

RCRA LANDFILL 
DISPOSAL COST 
TAX 

CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

290,000 
63,000 

353,000 
0 

400,000 
0 

* These materials will be charged at m1n1mum rate of 2,000 lbs/cy. When 
converting tons to CY, CORA assumes a density of 90 lbs/cubic foot. 

~* Heavy/soft hammer wastes that have not been stabilized on site 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
/YoFI~ 

DATE: 10/06/93 
TIME: 16:03:14 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE~8-SCREEN ESTIMATED START: MID FY 1994 
ALT-~B EXCV & DISP (HAZ) 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2·. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

0 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
/~t;F/S 

DATE: 10/06/93 
TIME : 16 : 0 3 : 15 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITEro8-SCREEN ESTIMATED START: MID FY 1994 
ALT-~B EXCV & DISP (HAZ) 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 110,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 
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*****VERSION 3.0 DRAFT***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 2--LIMITED ACTION 

SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

TOTAL SITE CAPITAL COST 

PHONE NUMBER: 

'2 oF~ 
DATE: 09/15/93 
TIME: 10:43:15 

11,000 

11,000 

0 
0 

0 

11,000 

2,200 
1,200 

14,000 

550 
770 

15,000 

15,000 



CAPITAL COST DEVELOPMENT -- PAGE 2 
" 'E NAME: HOLLOMAN29 REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

5 oF C 
DATE: 09/15/93 
TIME: 10:43:16 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 2--LIMITED ACTION 

SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

PHONE NUMBER: 

Lf oF ~ 
DATE: 09/15/93 
TIME : 1 0 : 4 3 : 16 

0 

0 

0 

0 

0 

0 
0 

0 

0 



OPERATION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
" E NAME: HOLLOMAN29 REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

s-oF b 
DATE: 09/15/93 
TIME: 10:43:17 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 
0 CFb 

DATE: 09/15/93 
TIME: 11: OS: 02 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN29 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 2--LIMITED ACTION 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
:onfidence level 

Value 

500 
y 
N 
N 
N 
0 
0 
0 
0 
0 
H 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

11,000 
0 



RADIAN 
CORPORA'I'ION CALCULATION SHEET 

CALC. NO .. _ __::_ __ _ 

"iNATURE & 3Cfl.! fYlt C-Jitf/11 

PROJECT H c LW"' fttJ ~ F c. - F s 
DATE /0-/3-113 CHECKED ____ DATE ___ _ 

JOB NO. _________ _ 

suBJECT ~ 1 ~ I If- /tLr :S SHEET __ _.,___ OF __ 7..L,__ __ SHEETS 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 3- -SOURCE CONTAINMENT 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

TOTAL SITE CAPITAL COST 

PHONE NUMBER: 

'2 CJF 7 
DATE: 09/15/93 
TIME: 10:43:24 

51,000 
11,000 

62,000 

0 
10,000 

0 

72,000 

14,000 
8,400 

94,000 

3,200 
4,400 

100,000 

100,000 



3 oF 7 
CAPITAL COST DEVELOPMENT - - PAGE 2 DATE: 09/15/93 
f" "'E NAME: HOLLOMAN29 REGION: 06 TIME : 1 0 : 4 3 : 2 6 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN29 REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 3- -SOURCE CONTAINMENT 

ASPHALT CAP 
SITE ACCESS RESTRICTIONS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

GENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ADMINISTRATION 
CONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

PHONE NUMBER: 

Y oF 7 
DATE: 09/15/93 
TIME: 10:43:26 

' 13,000 
\__. 

0 

2,000 

15,000 

2,300 
2,300 

20,000 

20, oooj~ 

e:,
1 
1oo 



f;oF 7 
OPERATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 09/15/93 
r ~E NAME: HOLLOMAN29 REGION: 06 TIME: 10:43:27 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



~cr? 
***** VERSION 3.0 DRAFT ***** DATE: 09/15/93 

TIME: 10:23:44 

CORA ASPHALT CAP COST MODULE (102) 

SITE NAME: HOLLOMAN29 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 3- -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Area of site (acres) 
Leveling layer (ft) 
Protection level 
Average temp (degrees F) 
Confidence level 

Value 

0.28 
1.00 

D 
70 

M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

*** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 
the estimate should be adjusted to reflect the· local economy. 

Total 

51,000 
13,000 



***** VERSION 3.0 DRAFT ***** 
?oF 7 

DATE: 09/15/93 
TIME : 10 : 2 4 : 1 0 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN29 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 3 - -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

500 
y 
N 
N 
N 
0 
0 
0 
0 
0 
H 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

11,000 
0 



RADIAN 
CORPORATION CALCULATION SHEET 
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'GNATURE ~ (!; £lZ:: ;t/IC /ll'liJ 

PROJECT HoLl..Om/4.1 /tFB-- F.C" 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4--0N-SITE TREAT&DISP 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

TOTAL SITE CAPITAL COST 

2 oP /C:, 
DATE: 10/04/93 
TIME: 17:37:14 

67,000 
320,000 

390,000 

0 
3,600 

0 

390,000 

78,000 
98,000 

570,000 

3,400 
4,700 

580,000 

580,000 



C}}J?ITAL COST DEVELOPMENT - - PAGE 2 
~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

] OF /b 
DATE: 10/04/93 
TIME: 17:3 7: 15 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4--0N-SITE TREAT&DISP 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

?illMINISTRATION 
::!ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

~oF !6 
DATE: 10/04/93 
TIME: 17: 3 7: 15 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



ORF.RATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 
E ~ NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figu:::-es. 

s- OF /6 
DATE: 10/04/93 
'T ~r..,m : 1 7 : 3 7 : 16 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
b OF /6 

DATE: 10/04/93 
TIME: 17:21:02 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 4--0N-SITE TREAT&DISP 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

854 



***** VERSION 3.0 DRAFT ***** 
7 or: 16 

DATE: 10/04/93 
TIME : 1 7 : 21 : 0 3 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 4--0N-SITE TREAT&DISP 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Unccntaminated materials D 
Contaminated materials D CAPITAL COST 67,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
casted on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 
fJ OF /b 

DATE: 10/04/93 
TIME: 17:22:29 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 4--0N-SITE TREAT&DISP 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

THERMAL DESORPTION 
Capital cost 
0 & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

320000 
0 
0 

20 
70 

D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

On site thermal desorption (quote: Westinghouse) 

Total 

320,000 
0 



***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTI ATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4B--ON/TREAT OFF/DISP 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

E. ; PREPARATION 
Sf~E ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
3ERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

CfoF/0 
DATE: 10/04/93 
TIME: 17:37:25 

67,000 
320,000 
15,000 
26,000 

430,000 

0 
3,600 

0 

430,000 

86,000 
100,000 

620,000 

4,200 
5,500 

630,000 



CAPITAL COST DEVELOPMENT -- PAGE 2 
SITE NAME: HOLLOMAN 29 SITES REGION: 06 

TOTAL SITE CAPITAL COST 

NOTES 

*** All costs are rounded to two significant figures. 

/0 OF/£ 
DATE: 10/04/93 
TIME : 1 7 : 3 7 : 2 6 

630,000 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 4B--ON/TREAT OFF/DISP 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 
OFFSITE SOLID WASTE LANDFILL 
TRANSPORTATION TO OFFSITE SOLID WASTE LANDFILL 

SUBTOTAL 

SITE COSTS 

s PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

ZillMINISTRATION 
:ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

If (iF I£ 
DATE: 10/04/93 
TIME : 17 : 3 7 : 2 7 

0 
0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



OPERATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 
SITE NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

/2_ OF/b 
DATE: 10/04/93 
TIME : 17 : 3 7 : 2 8 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** DATE: 
TIME: 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 4B--ON/TREAT OFF/DISP 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component 

/1 OF/G 
10/04/93 
17:24:33 

Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

contaminated materials (ft) 
Deyth of co~ami~t~~c~. 
w'o continuous sampling (ft) 

r. h of contaminated excav. 
'N,continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

854 



***** VERSION 3.0 DRAFT ***** 
/'I oF/6 

DATE: 10/04/93 
TIME: 17:24:34 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 4B--ON/TREAT OFF/DISP 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials D CAPITAL COST 67,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be scoped and 
casted on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 
/~6F /(; 

DATE: 10/04/93 
TIME : 17 : 2 7 : 2 5 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 4B--ON/TREAT OFF/DISP 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

THERMAL DESORPTION 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

320000 
0 
0 

20 
70 

D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Or site thermal desorption (quote: Westinghouse) 

Total 

320,000 
0 



***** VERSION 3.0 DRAFT ***** 
/0 OFI( 

DATE: 10/04/93 
TIME : 1 7 : 2 5 : 3 6 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 4B--ON/TREAT OFF/DISP 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter Value 

Waste volume (CY) 854 
90 

17.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

RESULTS 

Component 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

15,000 
0 

26,000 
0 

*** Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 5--0FF-SITE INCINERAT 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

TOTAL SITE CAPITAL COST 

'2 oF g 
DATE: 10/04/93 
TIME : 17 : 3 7 : 3 6 

67,000 
1,200,000 

1,300,000 

0 
3,600 

0 

1,300,000 

260,000 
280,000 

1,800,000 

3,400 
4,700 

1,800,000 

1,800,000 



G.APITAL COST DEVELOPMENT -- PAGE 2 
'E NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

SOP g 
DATE: 10/04/93 
TIME : 17 : 3 7 : 3 7 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 5--0FF-SITE INCINERAT 

SOIL EXCAVATION 
USER-SUPPLIED COSTS 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

?IDMINISTRATION 
:ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

Lf oF8 
DATE: 10/04/93 
TIME : 17 : 3 7 : 3 8 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



OP~RATION AND MAINTENANCE COST DEVELOPMENT -- PAGE 2 
E NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

SoF-8 
DATE: 10/04/93 
TIME: 17: 3 7: 3 9 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
6 01='8 

DATE: 10/04/93 
TIME: 17: 3 0: 41 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--0FF-SITE INCINERAT 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

854 



***** VERSION 3.0 DRAFT ***** 
7oFB 

DATE: 10/04/93 
TIME : 1 7 : 3 0 : 41 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITE~ 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--0FF-SITE INCINERAT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials D CAPITAL COST 67,000 

Temperature (degrees F) 70 
Confidence level M 

0 & M COSTS 0 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 
f?oFff 

DATE: 10/04/93 
TIME: 17:33:06 

CORA USER-SUPPLIED COSTS COST MODULE (505) 

SITE NAME: HOLLOMAN 29 SITES 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--0FF-SITE INCINERAT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

INCINERATION 
Capital cost 
o & M cost 
Percentage of labor 
Percentage of contingency 
Average temp (degrees F) 
Protection level 

NOTES: 

Value 

1153000 
0 
0 

20 
70 

D 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Off-site incineration (quote: Aptus, Aragonite, UT) 

Total 

1,200,000 
0 
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***** VERSION 3.0 DRAFT ***** 

CAPITAL COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 6--EXCV & DISP (HAZ) 

SOIL EXCAVATION 
OFFSITE RCRA LANDFILL 
TRANSPORTATION TO OFFSITE RCRA LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 
SITE ADMINISTRATION 

GENERAL CONDITIONS 

START-UP COSTS 

CONSTRUCTION SUBTOTAL 

BID CONTINGENCIES 
SCOPE CONTINGENCIES 

CONSTRUCTION TOTAL 

PERMITTING AND LEGAL COSTS 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL SITE 14 

TOTAL SITE CAPITAL COST 

'2.-oF 6' 
DATE: 10/04/93 
TIME: 17:3 7:4:5 

67,000 
159,000 
190,000 

420,000 

0 
3,600 

0 

420,000 

84,000 
85,000 

590,000 

10,000 
12,000 

610,000 

610,000 



C~PITAL COST DEVELOPMENT -- PAGE 2 
'E NAME: HOLLOMAN 29 SITES REGION: 06 

NOTES 

*** All costs are rounded to two significant figures. 

3 OF 8 
DATE: 10/04/93 
TIME : 17 : 3 7 : 4 6 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



***** VERSION 3.0 DRAFT ***** 

OPERATION AND MAINTENANCE COST DEVELOPMENT 

SITE NAME: HOLLOMAN 29 SITES REGION: 06 

OPERABLE UNIT: SITE 14 
ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INDIVIDUAL TECHNOLOGY COSTS 

SCENARIO: ALT 6--EXCV & DISP (HAZ) 

SOIL EXCAVATION 
OFFSITE RCRA LANDFILL 
TRANSPORTATION TO OFFSITE RCRA LANDFILL 

SUBTOTAL 

SITE COSTS 

SITE PREPARATION 

3ENERAL CONDITIONS 

INSURANCE AND PERMIT RENEWAL 

INDIRECT COSTS 

IDMINISTRATION 
:ONTINGENCIES 

SUBTOTAL 

TOTAL 0 & M SITE 14 

TOTAL SITE 0 & M COST 

~OF 8 
DATE: 10/04/93 
TIME : 1 7 : 3 7 : 4 7 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 



f)oF~ 
OPERATION AND MAINTENANCE COST DEVELOPMENT - - PAGE 2 DATE: 10/04/93 

E NAME: HOLLOMAN 29 SITES REGION: 06 TIME : 17 : 3 7 : 4 8 

NOTES 

*** All costs are rounded to two significant figures. 

*** The cost estimates shown are based on the data input to the 
program and cost algorithms developed for generic conditions. 
The final costs will depend on actual size, design and market 
conditions. As a result, the final project costs will vary 
from the estimates presented here. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
bOF8 

DATE: 10/04/93 
TIME: 17:33:46 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED 
ALT 6--EXCV & DISP 
Craig Holloway 

INPUTS 

START: MID FY 1994 
(HAZ) 
PHONE NUMBER: 

RESULTS 

Parameter Value Component Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2·. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

8:54 



***** VERSION 3.0 DRAFT ***** 
7oF6' 

DATE: 10/04/93 
TIME : 1 7 : 3 3 : 4 7 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED 
ALT 6--EXCV & DISP 

· Craig Holloway 

INPUTS 

Parameter Value 

Protection level for: 
Uncontaminated materials D 
Contaminated materials D 

~remperature (degrees F) 70 
Confidence level M 

START: MID FY 1994 
(HAZ) 
PHONE NUMBER: 

RESULTS 

Component Total 

COST FOR ALL EXCAVATIONS 

CAPITAL COST 67,000 
0 & M COSTS 0 

't** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be scoped and 
costed on a site-specific basis. 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** DATE: 
TIME: 

CORA OFFSITE RCRA LANDFILL COST MODULE (401) 

HOLLOMAN 29 SITES 
SITE 14 ESTIMATED 
ALT 6--EXCV & DISP 
Craig Holloway 

START: MID FY 1994 
(HAZ) 
PHONE NUMBER: 

Oot=g 
'i0/04/93 
17:35:45 

INPUTS RESULTS 

Parameter 

RCRA AND NON-PCB SOLIDS: 
Bulk (Tons) * 
Mixed debris (CY) * 
Drums (55-gallon) 
Lab packs 
Bulk waste requiring 

stabilization (Tons)** 
Waste requiring 

stabilization (Drums)** 
PCB/TOXIC SOLIDS: 
Bulk (Tons)* 
Mixed debris (CY) * 
Drums (55-gallon) 

Tax per drum 
Tax per cubic yard 
Tax per ton 
Level of confidence 
Miles to offsite facility 
Demurrage time/load (hrs) 
Capital or O&M 

landfill cost? 
Capital or O&M 

transportation cost? 

Unit 
Value Cost 

1068 
0 
0 
0 

0 

0 

0 
0 
0 

M 
800 

2 

c 

c 

125.00 
139.00 

66.50 
110.00 

225.00 

135.00 

237.00 
222.00 
127.00 

8.95 
27.00 
27.00 

Component 

RCRA LANDFILL 
DISPOSAL COST 
TAX 

CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

130,000 
29,000 

159,000 
0 

190,000 
0 

* These materials will be charged at m1n1mum rate of 2,000 lbs/cy. W11en 
converting tons to CY, CORA assumes a density of 90 lbs/cubic foot. 

** Heavy/soft hammer wastes that have not been stabilized on site 



APPENDIX D 

DETAILED ANALYSIS CALCULATIONS 
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DESIGN CALCULATIONS--DETAILED ANALYSIS 
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avg. 229471.25 



¥ uF 7 
Costs: Sites 2&5 Alternative 3--Soil Vapor Extraction 

CAPITAL COSTS 
CapitaL 

Process Option Cost($) 
Groundwater Monitoring 14,000 
Clay Cap 9,600 
Soil Vapor Extraction 130,000 
Soil Gas Monitoring 0 
Granular Activated Carbon 0 
Soil Excavation 2,500 
Disposal of Wastes 1,300 
Transportation of Wastes 2,000 
Construction Subtotal 159;400 

Bid Contingencies 15% 23,910 
Scope Contingencies 20% 31,880 

Construction Total 215d90 
Engineering and Design 10% 21,519 
Permitting and Legal 5% 10,760 
Bonding and Insurance 3% 6.456 
Construction Oversight 5% 10,760 
Field and Laboratory Testing 3% 6,456 

Total Capital Cost 271,139 

OPERATION AND MAINTENANCE COSTS 
Annual Process Option Present Pr~~Bk·>· .•. · 
O&'M Cost Service Time Worth worth<··.·· 

Process Option (yrs) Factor Cost 
Groundwater Monitoring 3,050 5 4.3294 13,205 
Clay Cap 960 5 4.3294 4,156 
Soil Vapor Extraction 34,000 5 4.3294 147,200 
Soil Gas Monitoring 7,200 5 4.3294 31,172 
Granular Activated Carbon 8,660 5 4.3294 37,493 
Soil Excavation 0 0 
Disposal of Wastes 0 0 
Transportation of Wastes 0 0 
Annual Operation and Maintenance Cost . . . . ... 

Subtotal 53,870 5 4.3294 233,225 
Reserve Fund (1% of Capital Costs) 2,711 5 4.3294 11,739 
5-Yr Site Reviews (2% of O&M Costs) 1,077 5 4.3294 4,664 
Administration (5% of O&M Costs) 2,694 5 4.3294 11,661 
Contingencies (5% of O&M Costs) 2,694 5 4.3294 11,661 

Total Annual Operating and Maintenance Cost 63,046 272,950 

NET PRESENT VALUE 
Capital Cost 271,139 
Present Worth O&M Cost 272,950 
Total Cost for Alternative 544,090 



***** VERSION 3.0 DRAFT ***** 
f5'cF7 

DATE: 09/16/93 
TIME: 21: 19: 2 8 

CORA GROUNDWATER MONITORING COST MODULE (503) 

SITE NAME: SITES 2&5 - DA 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5 - DA ESTIMATED START: ~ID FY 1994 
ALT 3 - SVE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter Value 

Number of wells to install 
Average well depth (ft) 
Protection during setup of 

drill rig & installation 
of above-grade piping 

Protection during drilling 
Average temp (degrees F) 
Confidence level 
Number of wells to monitor 
Monitoring frequency 
~onitoring requirements: 

"1: Plasma Metals 
st/PCB 

L-rC-BN 
GC-Acid 
HSLORG 
VOA GC/MS 
Acid GC/MS 
B/N GC/MS 

2 
20 

D 

c 
70 

M 
4 
1 

N 
N 
N 
N 
N 
y 
N 
N 

RESULTS 

Component 

CAPITAL COST 
0 & M C')STS 

Total 

14,000 
6,100 ~,, 

\ 

s oc:;;o 
I 

) 



***** VERSION 3.0 DRAFT ***** 
6 ()F 7 

DATE: 10/06/93 
TIME: 15:34:51 

CORA SOIL VAPOR EXTRACTION COST MODULE (305) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITES 2&5 - DA ESTIMATED START: MID FY 1994 
ALT 3 - SVE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Soil: Mixed sandy, silty, 
Site area (square ft) 
Well spacing (ft) 
Average length of well 

screen per well (ft) 
Well depth (ft) 

Value 

clayey 
24000 

75 

3 
18 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

TOTAL VAPOR FLOW (CFM) 
NUMBER OF WELLS 
VOCs (LBS/DAY) 

Total 

130,000 
34,000 

7:2 
•:1: 

0.00 
Vapor flow per well per 

length of well screen 
VOCs on site (lbs) 
Protection level for well 
drilling & installation 

6 
0.00 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Protection level for above 
grade construction 

Average temp (degrees F) 
Confidence level 

D 

c 
70 

L 

WELL CUTTINGS (CY) 3 
(SWELL FACTOR = 1.25) 



***** VERSION 3.0 DRAFT ***** 
7oF7 

DATE: 10/06/93 
TIME: 15:41:39 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

HOLLOMAN 29 SITES - DA 
SITES 2&5 - DA ESTIMATED START: MID FY 1994 
ALT 3 - SVE 
Craig Holloway PHONE NUMBER: 

RESULTS 

Parameter Value Component Total 

. ~ste volume (CY) 53 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? c 
Capital or O&M transport 

cost? C 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

. .,.. Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 

NOTES: 

Disposal of Excavated Soils and Well Cuttings 

1,300 
0 

2,000 
0 
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RADIAN 
CORPORA'I'ION 
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RADIAN 
CORPORATION CALCULATION SHEET 

2 CALC. NO. ____ _ 

~IGNATURE {lp(:J;{ili"r (h 1CH,N/2 

t"'ROJECT H (j L-~ rl1v fJ-!:::13 - c:: 
CHECKED·----- DATE ____ _ 

JOB NO. _________ _ 

SUBJECT ~ !lt 8 - A-t-I Lj SHEET ___ .;___ 

. ··--------~.----· ~·-- - . ·----- '"•-· ~--- -----·----·- .. --·--··-----
/1-t...~ IV ff/1_t!_~t1_~11_ ---~~ fllf_ ~711:LN.!!J!:?/f--::_ c;;./JI/)t!V t; 

~ I TF f ll Ff fHl trn 0'711 

• FCNOfl!.~ (fi_o_o P,) RJ~-- ~f. __ f'l:£ smte-i!ttv r 
• CL t.:/4-rl ( (V 6-I 6-(L tJ Bet tvO. ~F /vwv-Wcllk Mt/9 ( () .. 'I)UZE'.SJ 

. --·· ---- ··- ""' .......... ·····. ...... . ..... -------------·-··-·· ....... ········ ..... ····- ) 
(;r;Nd-lt--L- ~£tlvca.!:. (;~vu.-ut?t"-P ;,v r;. /!TIZ!- 11 tJ Co s-rs 

.... • A-O_f!\JN --~-ei.~r<_ __ ... ---· ---· ----·------------------- ---------
• Wot2 ki72. TrZ. f'-·1 Lt:{~ 
• H f- ~ (1 ~-f41YI "f c G.,u II (YIB>/T 

' t E11_£ C N fV CI- IJ£ c.<}, /J-r; £_}? 

• (J {Hi/((~ ~-li1411 

1}-f.f 1111-~ T C!'JP 

• ·· · LJ-i~_d!!~-="fr=--~ct?~ ~~i-~~-!Kf45) ___ :_~-=~-------- -~~=-- ---~~--. 
--- ·--~----· y /( ftSlHfl:L-,-; __ ~!_-~ ftCmJ &s,L. B../JA£" ····-··--·---· 

--------··· 
______ ! __ I ------



Costs: Site 8 Alternative 4--Source Containment 
CAPITAL COSTS 

Capital 
Process Option Cost($) 

Site Access Restrictions 40,000 
Site Preparation 3,700 
Asphalt Cap 93,000 
Construction Subtotal.•·····. .. 136i700k 

Bid Contingencies 15% 20,505 
Scope Contingencies 20% 27,340 

ConstruCt:i6r"'T6taJ••·•·••• ··.··.·.··· < :·.·.·········· ... · .. · ... ···•••:•. . .. · .. 184;545< 
Engineering and Design 10% 18,455 
Permitting and Legal 5% 9,227 
Bonding and Insurance 3% 5,536 
Construction Oversight 5% 9,227 
Field and Laboratory Testing 3% 5,536 

Total Capitai<Cost 232;52T 
OPERATION AND MAINTENANCE COSTS 

Annual Process Option Present Present::· 
O&M Cost Service Time Worth Worth 

.. ·Process Option (yrs) Factor Cost 
Site Access Restrictions 0 0 
Site Preparation 0 0 
Asphalt Cap 5,330 30 15.3725 81,935 
Annuai··Operation and Maintenance· Cost • < 

Subtotal 5,330 30 15;3725 81,935 
Reserve Fund (1% of Capital Costs) 2,325 30 15.3725 35,745 
5-Yr Site Reviews (2% of O&M Costs) 107 30 15.3725 1,639 
Administration (5% of O&M Costs) 267 30 15.3725 4,097 
Contingencies (5% of O&M Costs) 267 30 15.3725 4,097 

.T9~atAont~ai•Q~ratioo:$11~.tMaintenance.Cost•·• .· · . 8,295· ·. . 127,q1:i( 
~ 

NET PRESENT VALUE 
Capital Cost 232,527 
Present Worth O&M Cost 127,513 
Total Cost for Alternative 360,040 



***** VERSION 3.0 DRAFT ***** 
~oFr 

DATE: 09/17/93 
TIME: 14:20:50 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6A-OFF-SITE DISP (NHZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
'Temporary fence required? 
Lighting required? 
Security guard required? 
.Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

800 
y 
y 

N 
N 
0 
0 
0 
0 
0 
M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

40,000 
0 



*****VERSION 3.0 DRAFT***** 
/.fOFS" 

DATE: 09/17/93 
TIME: 13:22: 02 

CORA SITE PREPARATION COST MODULE 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: SITE 8 ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value 

Site clearing (acres) 0.6 
Tree removal (acres) 0.0 
Dust control area (acres) 0.0 
Local util. connect. N 
Jistance to power pt. (ft) 0 
3as conn. req'd N 
Jistance to gas conn. (ft) 0 
flater conn. req'd N 
Jistance to wtr (ft) 0 
flater flow (GPM) 0 
~ccess rd - ft req'd 0 
~cess road width (ft) 0 
3ldg. demolition (CY) 0 
3tored material (CY) 0 
?.\.verage temp. (deg. F) 70 
~evel of confidence M 

Prot. 
Level Component 

D SITE CLEARING 
TREE REMOVAL 
DUST CONTROL 
POWER CONNECTION 
GAS CONNECTION 
WATER CONNECTION 
ACCESS ROAD 
TEMPORARY STORAGE 
BLDG DEMOLITION 
FLOW EQUAL.&INVENTORY 

CAPITAL COSTS 
O&M (FLOW INV. ) 

BYPRODUCTS GENERATED 
SOILS & ORGANICS (CY) 

*** Permanent utility connections are not included in technology 
modules with the exception of onsite incineration. Because 
of the specific high demand for this process, allowances have 
been made within the cost algorithm. 

Total 

3,700 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3,700 
0 

204 



***** VERSION 3.0 DRAFT ***** 
SOF 5"" 

DATE: 10/07/93 
TIME: 11:12:40 

CORA ASPHALT CAP COST MODULE (102) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 4 - FULL CAP & FENCE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Area of site (acres) 
Leveling layer (ft) 
Protection level 
Average temp (degrees F) 
Confidence level 

Value 

0.99 
1. 00 

D 
70 

M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

*** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 

Total 

93,000 . 
16, ooo/3 

.--~ 'f-;- 3 CD 

the estimate should be adjusted to reflect the local economy. 
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Costs: Site 8 Alternative No. 5--Excavation and Incineration (Hazardous) 
CAPITAL COSTS 

~apital 
Process Option ~ost($) 

Site Access Restrictions 22,000 
Surface Water Controls 3,700 
Excavation 100,000 
Treatment: Off-Site Incinerator 2,315,000 
Transportation: Off-Site Incinerator 185,200 
Construction Subtotal··· 2,625,900\ 

Bid Contingencies 15% 393,885 
Scope Contingencies 20% 525,180 

Construction Total 3,544,965 
Engineering and Design 10% 354,497 
Permitting and Legal 5% 177,248 
Bonding and Insurance 3% 106,349 
Construction Oversight 5% 177,248 
Field and Laboratory Testing 3% 106,349 

Total Capital Cost 4,466;656< 
OPERATION AND MAINTENANCE COSTS 

Annual Process Option Present Present 
.·C 

O&M Cost Service Time Worth Worth 
Process Option (yrs) Factor Cost 

Site Access Restrictions 0 0 
Surface Water Controls 0 0 
Excavation 0 0 
Treatment: Off-Site Incinerator 0 0 
Transportation: Off-Site Incinerator 0 0 
Annual Operation and Maintenance Cost 
Subtotal· 0 Ot 
Total AnnuatOperating and Maintenance Cost 0 ·'<Of 
NET PRESENT VALUE 
Capital Cost 4,466,656 
Present Worth O&M Cost 0 
Total Cost.for Alternative 4,466,656 .. 



SITE NAME: 
JPERABLE UNIT: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 

CORA SITE PREPARATION COST MODULE 

HOLLOMAN 29 SITES - DA 
SITE 8 ESTIMATED START: MID FY 1994 
Craig Holloway PHONE NUMBER: 

S oF b 
DATE: 09/17/93 
TIME : 13 : 2 2 : 0 2 

INPUTS RESULTS 

Parameter Value 
Prot. 
Level Component Total 

Site clearing (acres) 
rree removal (acres) 
)ust control area (acres) 
Local util. connect. 
Jistance to power pt. (ft) 
:;as conn. req' d 
Jistance to gas conn. (ft) 
1'later conn. req' d 
Jistance to wtr (ft) 
!'later flow (GPM) 
~ccess rd - ft req'd 
~cess road width (ft) 
3l~q. demolition (CY) 
3 ed material (CY) 
'\v.:::rage temp. (deg. F) 
~evel of confidence 

0.6 
0.0 
0.0 

N 
0 
N 
0 
N 
0 
0 
0 
0 
0 
0 

70 
M 

D SITE CLEARING 
TREE REMOVAL 
DUST CONTROL 
POWER CONNECTION 
GAS CONNECTION 
WATER CONNECTION 
ACCESS ROAD 
TEMPORARY STORAGE 
BLDG DEMOLITION 
FLOW EQUAL.&INVENTORY 

CAPITAL COSTS 
O&M (FLOW INV.) 

BYPRODUCTS GENERATED 
SOILS & ORGANICS (CY) 

~** Permanent utility connections are not included in technology 
modules with the exception of onsite incineration. Because 
of the specific high demand for this process, allowances have 
been made within the cost algorithm. 

3,700 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3,700 
0 

204 



*****VERSION 3.0 DRAFT***** 
L}- oF (; 

DATE: 09/17/93 
TIME: 14:09:38 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 5 - INCINERATION 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points reg. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

800 
N 
y 
N 
N 
0 
0 
0 
0 
0 
M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

22,000 
0 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

*****VERSION 3.0 DRAFT***** 
SOF b 

DATE: 10/07/93 
TIME: 11:13:33 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES - DA 
SITE 8 ESTIMATED START: MID FY 19~4 
ALT 5 - INCINERATION 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

0 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

, .. to continuous sampling (ft) 
I ~h of contaminated excav. 

wtcontinuous sampling (ft) 
Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



*****VERSION 3.0 DRAFT***** 
~ OFb 

DATE: 10/07/93 
TIME: 11: 13:34 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 5 - INCINERATION 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials D CAPITAL COST 100,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be scoped and 
costed on a site-specific basis. 



RADIAN 
CORPORATION CALCULATION SHEET 

CALC. N0. __ 4.....__ __ 

"'IGNATURE ilof?Ef'LT At Crll.~fl 
PROJECT flo LL{JYv! frfV /fF-f5- -~ S 

SUBJECTS liT 8 - ffLI b 

DATE j(}.-;')-f/ '! CHECKED ____ DATE ___ _ 

JOB NO. _________ _ 

SHEET __ ...~....-_ OF _ ___,/-"'J"-----_SHEETS 

____ ... __________ ·-·-- . -~····---·~·- .. 

lt-L7FfU.IhT/J!E" NO, b- f?(C.ltt{fMOh (WIJ /lt!.{JM/9-4 

S ITt {!!l.,Ef_O:Jl:.tt:rz.pN. ___ .. 
.. F ClVC-tM ~ 
• Lu:rf:f!d/f!_f_t_Gf?-u00/tv6- or M1N-Noi2K fi-rLtf! (o. G /h:t2.£'s) 

6-crvErLftL.:~_i~tW __ -······- _ .. . . 
• ft-(} (t, IN, . Trlfi-1 L£{t: 

•••n•n ~m •• fl!~(lkq?.; Tn.ltfi-Efl ------------------ nOO • 

-. H f! fl4~_i4f1'1 + EQv.lfJrnP-~7-
• PEiL~UNN£1... {)~ /Jr2t-'9 

• fJiffLKIIJG- iltz£1} 

~ C@I1T7o1J 

• j(;/_Q_;;!I__~_(j_"'_f'=:tlff)-f~--frj_f_l{~!_f!JIJT£1-'r 2C7_ff- .4" /O~T!J.. , ______ __ 

• £ fttvpy__~- ----·--··------·--- ··-·-···-~-- -- ----·--··· ... - - . ---- ····· ... . . .. -----------
.. ----- • ____ }._ -~ Jl'?tl./_y__fl_~---------------· --- ---- ------------------------+---+-------

' ! 

I) I) '7/QJ J3: r f'-?: r l- (r; I .I : ·. ,; :-:-:: 

-TEC.c Lt4-rvo.r:;L (Pc? .. ~~AJ~'~;.:-7): (~oc )'1": :"~X II /2.s-/70N 
' . 

~ ? 

f/ot.. (A~ r: -~ rL 0 t r;pc Stf-L = /~ /O :y d .l~,, I. Is-::: /,~ S 2 t' d.) 

-f- 2ol.f ';jcl~· {srrc C..t..t.7fll!r,6):. 2CS G 'dd -;~lrL.S"= ~S7o /0#~ 



L OF 1:? 

Costs: Site 8 Alternative No. SA--Excavation and Disposal (Nonhazardous) 
CAPITAL COSTS 

Capital 
Process Option Cost($) 

Site Access Restrictions 22,000 
Surface Water Controls 3,700 
Excavation 100,000 
Disposal: Off-Site Nonhazardous Landfill 51,000 
Transportation: Off-Site Nonhazardous Landfill 63,000 
Construction Subtotal 239,700< 

Bid Contingencies 15% 35,955 
Scope Contingencies 20% 47,940 

Construction Total 323,595 
Engineering and Design 10% 32,360 
Permitting and Legal 5% 16,180 
Bonding and Insurance 3% 9,708 
Construction Oversight 5% 16,180 
Field and Laboratory Testing 3% 9,708 

Total• CapitaiCost 407,730/ 
OPERATION AND MAINTENANCE COSTS 

Annual Process Option Present Present 
O&M Cost Service Time Worth Worth 

Process Option (yrs) Factor Cost 
Site Access Restrictions 0 0 
Surface Water Controls 0 0 
Excavation 0 0 
Disposal: Off-Site Nonhazardous Landfill 0 0 
Transportation: Off-Site Nonhazardous Landfill 0 0 
AnnuaLOperation and Maintenance Cost '' 

Subtotal 0 .·•o: 
TotatAnnual Operating ~nd. Maintenance Cost 0 ()) 

NET PRESENT VALUE 
Capital Cost 407,730 
Present Worth O&M Cost 0 
Total Cost for Alternative 407,730 



~I"", :• 

5o r !3 
~osts: Site 8 Alternative No. 58--Excavation and Disposal (Hazardous) 

,PITAL COSTS 
Capital 

Process Option Cost($) 
Site Access Restrictions 22,000 
Surface Water Controls 3,700 
Excavation 100,000 
Disposal: Off-Site RCRA Landfill 389,000 
Transportation: Off-Site RCRA Landfill 440,000 
Construction•. Subtotal\·••••·•· ·.···•···.· ·.·· •· .. 954~700} 

Bid Contingencies 15% 143,205 
Scope Contingencies 20% 190,940 

Construction Total 1,288,845 
Engineering and Design 10% 128,885 
Permitting and Legal 5% 64,442 
Bonding and Insurance 3% 38,665 
Construction Oversight 5% 64,442 
Field and Laboratory Testing 3% 38,665 

Total CapitaiCost ·.• ..• <' .•.•. 1,623~945P 
OPERATION AND MAINTENANCE COSTS 

Annual Process Option Present Present 
·•) 

O&M Cost Service Time Worth Worth 
Process Option (yrs) Factor Cost 

.e Access Restrictions 0 0 
Surface Water Controls 0 0 
Excavation 0 0 
Disposal: Off-Site RCRA Landfill 0 0 
Transportation: Off-Site RCRA Landfill 0 0 
Annual Operation and Maintenance Cost 
Subtotal . ..•... · < >> ..... 0 / ot: 
Total:·AnouatO~rating•andMaintenance.Cost••·· ·~· ... .............. o··· . ·. < ...... :· ...... . .· .:Ot 
NET PRESENT VALUE 
Capital Cost 1,623,945 
Present Worth O&M Cost 0 
Total Cost for Alternative 1,623,945 



***** VERSION 3.0 DRAFT ***** 
4-oF-(3 

DATE: 09/17/93 
TIME: 14 : 31: 13 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

SITE~~- ESTIMATED START: MID fY 1994 
ALT o~-OFF-SITE DISP (~ !Jt\.z:) 
Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

800 
N 
y 

N 
N 
0 
0 
0 
0 
0 
M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

22,000 
0 



SITE NAME: 
OPERABLE UNIT: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 

CORA SITE PREPARATION COST MODULE 

HOLLOMAN 29 SITES - DA 
SITE 8 ESTIMATED START: MID FY 1994 
Craig Holloway PHONE NUMBER: 

s- OF /3 
DATE: 09/17/93 
TIME: 13 : 22 : 02 

INPUTS RESULTS 

Parameter Value 
Prot. 
Level Component Total 

Site clearing (acres) 
Tree removal (acres) 
Dust control area (acres) 
Local util. connect. 
Distance to power pt. (ft) 
3as conn. req'd 
Distance to gas conn. (ft) 
Water conn. req'd 
Distance to wtr (ft) 
Wat.er flow (GPM) 
Access rd - ft req'd 
Acess road width (ft) 
Bl9g. demolition (CY) 
'~ · ·ed material ( CY) 
A"y._.cage temp. (deg. F) 
Level of confidence 

0.6 
0.0 
0.0 

N 
0 
N 
0 
N 
0 
0 
0 
0 
0 
0 

70 
M 

D SITE CLEARING 
TREE REMOVAL 
DUST CONTROL 
POWER CONNECTION 
GAS CONNECTION 
WATER CONNECTION 
ACCESS ROAD 
TEMPORARY STORAGE 
BLDG DEMOLITION 
FLOW EQUAL.&INVENTORY 

CAPITAL COSTS 
O&M (FLOW INV. ) 

BYPRODUCTS GENERATED 
SOILS & ORGANICS (CY) 

*** Permanent utility connections are not included in technology 
modules with the exception of onsite incineration. Because 
of the specific high demand for this process, allowances have 
been made within the cost algorithm. 

3,700 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3,700 
0 

204 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
G oP.f~ 

DATE: 10/07/93 
TIME: 11:14:41 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES - DA 
SITE 8 ESTIMATED START: MID FY 1994 
ALT 6A-OFF-SITE DISP (NHZ 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel sheeting or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

0 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

w/o continuous sampling (ft) 
Depth of contaminated excav. 
w/continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
7or:: 13 

DATE: 10/07/93 
TIME: 11: 14: 42 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6A-OFF-SITE DISP (NHZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials D CAPITAL COST 100,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



*****VERSION 3.0 DRAFT***** 
B oF 13 

DATE: 10/12/93 
TIME: 17:54:39 

CORA OFFSITE SOLID WASTE LANDFILL COST MODULE (404) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6A-OFF-SITE DISP (NHZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter Value 

Waste volume (CY) 2056 
90 

25.00 
M 
2 

Miles to landfill 
Landfill cost per CY 
Confidence level 
Demurrage time/load (hrs) 
Capital or O&M landfill 

cost? 
Capital or O&M transport 

cost? 

c 

c 

RESULTS 

Component 

SOLID WASTE LANDFILL 
CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

51,000 
0 

63,000 
0 

*** Landfill costs are generally assessed in tons. CORA assumes 
a material density of 90 lb/cubic foot. 



***** VERSION 3.0 DRAFT ***** 
'1 oF /3 

DATE: 09/17/93 
TIME: 13:22:02 

CORA SITE PREPARATION COST MODULE 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: SITE 8 ESTIMATED START: MID FY 1994 
RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter 

Site clearing (acres) 
Tree removal (acres) 
Dust control area (acres) 
Local util. connect. 
Distance to power pt. (ft) 
Gas conn. req'd 
Distance to gas conn. (ft) 
Water conn. req'd 
Distance to wtr (ft) 
Water flow (GPM) 
Access rd - ft req'd 
Acess road width (ft) 
B1~g. demolition (CY) 
£ ~ed material (CY) 
A~drage temp. (deg. F) 
Level of confidence 

Value 

0.6 
0.0 
0.0 

N 
0 
N 
0 
N 
0 
0 
0 
0 
0 
0 

70 
M 

Prot. 
Level 

D 

Component 

SITE CLEARING 
TREE REMOVAL 
DUST CONTROL 
POWER CONNECTION 
GAS CONNECTION 
WATER CONNECTION 
ACCESS ROAD 
TEMPORARY STORAGE 
BLDG DEMOLITION 
FLOW EQUAL.&INVENTORY 

CAPITAL COSTS 
O&M (FLOW INV. ) 

BYPRODUCTS GENERATED 
SOILS & ORGANICS (CY) 

*** Permanent utility connections are not included in technology 
modules with the exception of onsite incineration. Because 
of the specific high demand for this process, allowances have 
been made within the cost algorithm. 

Total 

3,700 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3,700 
0 

204 



*****VERSION 3.0 DRAFT***** 
/0 Of:- 13 

DATE: 09/17/93 
TIME: 14 : 31: 13 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6B-OFF-SITE DISP (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

800 
N 
y 

N 
N 
0 
0 
0 
0 
0 
M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

22,000 
0 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

*****VERSION 3.0 DRAFT***** 
II 0 F /3 

DATE: 10/07/93 
TIME: 11: 19 : 42 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLO~mN 29 SITES - DA 
SITE 8 ESTIMATED START: MID FY 1994 
ALT 6B-OFF-SITE DISP (HAZ 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 8 
Soil type 
Depth of excavation (ft) 
1. Steel shee·ing or 

1 
2 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

DRUMS 0 

2. side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

0 
0 

207 
105 

CONTAMINATED SOIL (CY) 
(SWELL FACTOR=1.15) 1,852 

contaminated materials (ft) 
Depth of contaminated excav. 

·-
1
'1 continuous sampling (ft) 

L .h of contaminated excav. 
w;continuous sampling (ft) 

Thickness of lifts (inches) 
Number of drums 
Pet. of contaminated zone 
Base air monitor.:...ng required? 
Pet. of backfill available 

onsite 

0 

0 

2 
24 

0 
0 
N 

100 



***** VERSION 3.0 DRAFT ***** 
I L oP /3 

DATE: 10/07/93 
TIME: 11:19:42 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6B-OFF-SITE DISP (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials D CAPITAL COST 100,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. 



***** VERSION 3.0 DRAFT ***** 
13 or::/3 

DATE: 10/12/93 
TIME : 1 7 : 55 : 0 9 

CORA OFFSITE RCRA LANDFILL COST MODULE (401) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 8 ESTIMATED START: MID FY 1994 
ALT 6B-OFF-SITE DISP (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

RCRA AND NON-PCB SOLIDS: 
Bulk (Tons) * 
Mixed debris (CY) * 
Drums (55-gallon) 
Lab packs 
Bulk waste requiring 

stabilization (Tons)** 
Waste requiring 

stabilization (Drums)** 
PCB/TOXIC SOLIDS: 

r 1.k (Tons)* 
~ed debris ( CY) * 

Drums (55-gallon) 
Tax per drum 
Tax per cubic yard 
Tax per ton 
Level of confidence 
Miles to offsite facility 
Demurrage time/load (hrs) 
Capital or O&M 

landfill cost? 
Capital or O&M 

transportation cost? 

Unit 
Value Cost 

2570 
0 
0 
0 

0 

0 

0 
0 
0 

M 
800 

2 

c 

c 

125.00 
139.00 

66.50 
110.00 

225.00 

135.00 

237.00 
222.00 
127.00 

8.95 
27.00 
27.00 

RESULTS 

Component 

RCRA LANDFILL 
DISPOSAL COST 
TAX 

CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

320,000 
69', 000 

389,000 
0 

440,000 
0 

* These materials will be charged at m~n~mum rate of 2,000 lbs/cy. When 
converting tons to CY, CORA assumes a density of 90 lbs/cubic foot. 

** Heavy/soft hammer wastes that have not been stabilized on site 
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Costs: Site 14 Alternative No. 3--Source Containment 
CAPITAL COSTS 

CapitaL. 
Process Option Cost($) ····· 

Site Access Restrictions 14,000 
Asphalt Cap 67,000 
construction.$ubtotat .. 81,000/ 

Bid Contingencies 15% 12,150 
Scope Contingencies 20% 16,200 

ConStructiori··Totat•• .· .}> > 109,350.> 
Engineering and Design 10% 10,935 
Permitting and Legal 5% 5,468 
Bonding and Insurance 3% 3,281 
Construction Oversight 5% 5,468 
Field and Laboratory Testing 3% 3,281 

Total Capital Cost ..... 137,781 
OPERATION AND MAINTENANCE COSTS 

Annual Process Option Present Present 
O&M Cost Service Time Worth Worth 

Process Option (yrs) Factor Cost 
Site Access Restrictions 0 0 
Asphalt Cap 4300 30 15.3725 66,102 
Annual Operation and Maintenance Cost 
SubtotaL .. 4,300 30 15.3725 66,102 

Reserve Fund (1% of Capital Costs) 1,378 30 15.3725 21,180 
5-Yr Site Reviews (2% of O&M Costs) 86 30 15.3725 1,322 
Administration (5% of O&M Costs) 215 30 15.3725 3,305 
Contingencies (5o/o of O&M Costs) 215 30 15.3725 3,305 

totai.Atlriuat••Operaftrig aha••Maintenance Cost 6,194 95,2140: 
NET PRESENT VALUE 
Capital Cost 137,781 
Present Worth O&M Cost 95,214 
Total CostforAiternative 232,995 



***** VERSION 3.0 DRAFT ***** 
'3oFI.f 

DATE: 10/04/93 
TIME: 18: 15: 55 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 3- -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
ITehicles required 
Confidence level 

Value 

500 
N 
y 

N 
N 
0 
0 
0 
0 
0 
H 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

14,000 
0 
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DATE: 10/04/93 
TIME: 18:15:22 

CORA ASPHALT CAP COST MODULE (102) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 3- -SOURCE CONTAINMENT 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Area of site (acres) 
Leveling layer (ft) 
Protection level 
Average temp (degrees F) 
Confidence level 

Value 

0.28 
1.00 

c 
70 

M 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

*** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 
the estimate should be adjusted to reflect the local economy. 

Total 

67,000 
13,00~ 

tR; 1, 300 



RADIAN 
CORPORA'I'ION CALCULATION SHEET 

3 CALC. NO. ____ ~ 

"''GNATURE /2o'8£lZT iJ1 fC/1/'.;tJ 

PROJECT HtJ L-Lcm fr1V If-F:? -F.£ 

CHECKED _____ DATE ____ _ 

JOB NO. _________ _ 

SUBJECT S I"TF) Lf-/H-1 5"- {)n-{1-J L E?J /lN!'-:.y S/..t SHEET ____ _ 

.. -. ' . 

ft-LIT{L!vffT?V-E"/Ib. s-- E)(C/tV~fJIJ .f- /NC..{N"I'-f2~~N 

5tri"jJ~[-f_~!fn~;,- - .. ------ . -----------------
• _ T~'"ml_r; ~ f=p/c1 ,v f (SO(}_ ff) -----· ___ _ 

• 7l(_C) --~~rd~~Lf.~~- .XI.LLS..~~----~i-o-~_~1_~(_1; ~fk:L~)~ 2X_ ~----lO if~Mr --
, () ( ('/1. P-J ~I Cf>v5 = 17 0 f'-1- -1""' s-'( PI- ------ _ ... 
' ~11-NIJY (S.-(2. ,_vCJ,,_ 
" (} EfJ r-)1 .:: 2. TO U -F-+ 

--------
IN c.} N f:I?-{1-..,..(N 

3 . 
VoL-t.( ME_ __ ar: £qt~:,- (E&m.4!lfll_=-fl.!i""Lf..J!.rf-~l. _'?~-~ /06 B:!!J~~: 

l i 

_;p~ s .Ja~·--; /TiMoi_~AJ ;;-11_·!~068;000- ;;~-;t{k~~,;;~;.;;--f-ji- -
(frflru~ > ffrl-t+-6c,J, ~) u:r:)~ ec;o /fl_lt..~) ___________ _ 

1, (}68 ToN~ x 11 go / ... t/'.1 :::=. _ 11 l? 5J oo o Fot2 TtLf.tv~otL;ft.]:J.~N _______ _ 

l ___ ____,.~ 



Costs: Site 14 Alternative No. 5--Excavation and Incineration 

Process 

Annual Process Option Present Present. 
O&M Cost Service Time Worth Worth 

Factor Cost 



***** VERSION 3.0 DRAFT ***** 
3or: G 

DATE: 10/04/93 
TIME: 18:21:13 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--EXCV. & INCINERATE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
Lighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

500 
N 
y 
N 
N 
0 
0 
0 
0 
0 
H 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

14,000 
0 
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DATE: 10/04/93 
TIME: 18:17:10 

CORA SURFACE WATER DIVERSION/COLLECTION COST MODULE (105) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

Parameter 

HOLLOMAN 29 SITES - DA 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--EXCV. & INCINERATE 
Craig Holloway PHONE NUMBER: 

Value 

200 
75 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

17,000 
200 

Site on raised ground 
Length of site (ft) 
Width of site (ft) 
25-yr, 24-hr rain (in.) 
Protection level 
Average temp (degrees F) 
Confidence level 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 
c 

70 
M 

EXCAVATED MATERIAL ( CY) 
(SWELL FACTOR=1.25) 31 



SITE NAME: 
OPERABLE UNIT: 
:SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
~oP~ 

DATE: 10/04/93 
TIME: 18:20:18 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES - DA 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--EXCV. & INCINERATE 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2~ side slope? 
Horizontal component 
Length of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 

contaminated materials (ft) 
Depth of contaminated excav. 

·- '""> continuous sampling (ft) 
L .h of contaminated excav. 
w/continuous sampling (ft) 

~rhickness of lifts (inches) 
Number of drums 
Pet.. of contaminated zone 
Base air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

854 
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DATE: 10/04/93 
TIME: 18:20:19 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 5--EXCV. & INCINERATE 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 73,000 

Temperature (degrees F) 70 0 & M COSTS 0 
Confidence level M 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be scoped and 
costed on a site-specific basis. 
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Costs: Site 14 Alternative No. 6--Excavation and Disposal 
CAPITAL COSTS 

· · Process Option 
Site Access Restrictions 
Surface Water Controls 
Excavation 
Treatment: Off-Site RCRA landfill 
Transportation: Off-Site RCRA Landfill 
Construction Subtotiif/ . ·.· ···•··· .· •· · 

Bid Contingencies 
Scope Contingencies 

Construction Total ...... •···••····· 
Engineering and Design 
Permitting and legal 
Bonding and Insurance 
Construction Oversight 
Field and Laboratory Testing 

TotaiC~pitai008t::/ /•{.·•) ·······< ·•······· ··•·····•···· .. •··.· 
OPERATION AND MAINTENANCE COSTS 

Site Access Restrictions 
Surface Water Controls 
Excavation 
Treatment: Off-Site RCRA Landfill 
Transportation: Off-Site RCRA Landfill 
AnnuafO®ratiori ~d fv18intenance. Cost 
SubtotaL • ··· · · ·. ·.·.· .. ·.·. • •.. ::. :.: : ···· · · · · · 

NET PRESENT VALUE 
Capital Cost 
Present Worth O&M Cost 
Total Cost for Alternative 

Annual Process Option 
O&M Cost Service Time 

(yrs) 
0 
0 
0 
0 
0 

.o 

15% 
20% 

10% 
5% 
3% 
5% 
3% 

Present 
Worth 
Factor 

')_oF? 

CapitaL .·•• 
Cost($). ·.···•· 

14,000 
17,000 
73,000 

159,000 
190,000 

67,950 
90,600 

611,550 
61,155 
30,578 
18,347 
30,578 
18,347 

Present. 
Worth ·.··•· 
Cost 

0 
a 
0 
0 
0 

770,553 
0 

770,553 



***** VERSION 3.0 DRAFT ***** 
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DATE: 10/04/93 
TIME : 18 : 2 3 : 4 6 

CORA SITE ACCESS RESTRICTIONS COST MODULE (504) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 6--EXCV. & DISP. (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

Site perimeter (ft) 
Permanent fence required? 
Temporary fence required? 
I~ighting required? 
Security guard required? 
Access points req. guard 
Guards per access point 
Number of shifts 
Temporary guardhouses 
Vehicles required 
Confidence level 

Value 

500 
N 
y 
N 
N 
0 
0 
0 
0 
0 
H 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

14,000 
0 
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¥oF? 

DATE: 10/04/93 
TIME: 18:22:13 

CORA SURFACE WATER DIVERSION/COLLECTION COST MODULE (105) 

SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

INPUTS 

Parameter 

HOLLOMAN 29 SITES - DA 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 6--EXCV. & DISP. (HAZ 
Craig Holloway PHONE NUMBER: 

Value 

200 
75 

RESULTS 

Component 

CAPITAL COST 
0 & M COSTS 

Total 

17,000 
200 

Site on raised ground 
Length of site (ft) 
Width of site (ft) 
25-yr, 24-hr rain (in.) 
Protection level 
Average temp (degrees F) 
Confidence level 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 
c 

70 
M 

EXCAVATED MATERIAL (CY) 
(SWELL FACTOR=1.25) 31 



SITE NAME: 
OPERABLE UNIT: 
SCENARIO: 
RUN BY: 

***** VERSION 3.0 DRAFT ***** 
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DATE: 10/04/93 
TIME : 18 : 2 2 : 4 0 

CORA SOIL EXCAVATION COST MODULE (201) 

HOLLOMAN 29 SITES - DA 
SITE 14 ESTIMATED START: MID FY 1994 
ALT 6--EXCV. & DISP. (HAZ 
Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

SITE 14 
Soil type 

BYPRODUCTS FOR TRANSPORT/DISPOSAL: 

Depth of excavation (ft) 
1. Steel sheeting or 
2. side slope? 
Horizontal component 
l~ength of excavation (ft) 
Width of excavation (ft) 
Depth of cover above 
contaminated materials (ft) 

:)epth of contaminated excav. 
---~') continuous sampling (ft) 

.h of contaminated excav. 
~/continuous sampling (ft) 

rhickness of lifts (inches) 
~~umber of drums 
P.ct. of contaminated zone 
=~ase air monitoring required? 
Pet. of backfill available 

onsite 

1 
2 

0 
0 

170 
59 

0 

0 

2 
24 

0 
0 
N 

100 

DRUMS 
CONTAMINATED SOIL (CY) 

(SWELL FACTOR=1.15) 

0 

854 
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DATE: 10/04/93 
TIME: 18:22:41 

CORA SOIL EXCAVATION COST MODULE (201) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 6--EXCV. & DISP. (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS RESULTS 

Parameter Value Component Total 

Protection level for: COST FOR ALL EXCAVATIONS 
Uncontaminated materials D 
Contaminated materials C CAPITAL COST 73,000 

Temperature (degrees F) 70 
Confidence level M 

0 & M COSTS 0 

*** Excavation depth cannot exceed 25 feet. For excavations 
deeper than 25 feet, complex site-specific sheeting, bracing, 
dewatering, terracing and haul roads may be required. 
Excavation for depths deeper than 25 feet should be seeped and 
costed on a site-specific basis. --
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DATE: 10/04/93 
TIME : 18 : 2 3 : 3 0 

CORA OFFSITE RCRA LANDFILL COST MODULE (401) 

SITE NAME: HOLLOMAN 29 SITES - DA 
OPERABLE UNIT: 
SCENARIO: 

SITE 14 ESTIMATED START: MID FY 1994 
ALT 6--EXCV. & DISP. (HAZ 

RUN BY: Craig Holloway PHONE NUMBER: 

INPUTS 

Parameter 

RCRA AND NON-PCB SOLIDS: 
Bulk (Tons) * 
Mixed debris (CY) * 
Drums (55-gallon) 
Lab packs 
Bulk waste requiring 

stabilization (Tons)** 
Waste requiring 

stabilization (Drums)** 
PCB/TOXIC SOLIDS: 

p··l.k (Tons)* 
.ed debris (CY) * 

~rums (55-gallon) 
I'ax per drum 
I'ax per cubic yard 
rax per ton 
L,evel of confidence 
~iles to offsite facility 
~)emurrage time/load (hrs) 
:apital or O&M 

landfill cost? 
:apital or O&M 

transportation cost? 

Unit 
Value Cost 

1068 
0 
0 
0 

0 

0 

0 
0 
0 

M 
800 

2 

c 

c 

125.00 
139.00 

66.50 
110.00 

225.00 

135.00 

237.00 
222.00 
127.00 

8.95 
27.00 
27.00 

RESULTS 

Component 

RCRA LANDFILL 
DISPOSAL COST 
TAX 

CAPITAL COST 
0 & M COSTS 

TRANSPORTATION 
CAPITAL COST 
0 & M COSTS 

Total 

130,000 
29,000 

159,000 
0 

190,000 
0 

k These materials will be charged at m1n1mum rate of 2,000 lbs/cy. When 
converting tons to CY, CORA assumes a density of 90 lbs/cubic foot. 

~* Heavy/soft hammer wastes that have not been stabilized on site 



APPENDIXE 

CONTACT REPORTS/QUOTES 



RADIAN 
~,CCMIPII'atlftllll 

TELEPHONE CALL RECORD 

~-•n1 C.U 
li&.tiOlftl C.U 

D\1 Srtbutton 

Project Ha-

H o ~, '-- C/)41 , 11-r-B Fr 

Actlvlty 

~MuSE 

TOPICS DISCUSSED AND ACTION TAKEN 

- E""lli?Lt £(Z /1712. /JJittvMIA/~ 1/df! t/ttfJfc/llfl? lT-Itf-T 701?1-L ccsrs ;:oil 

1 Helrr1/tL tlgolifl?t7N gS(!V6 71tc IV£6?7/Vr/zt?lg fllocas (friCJJtFIEp 

- ;!1!l. /h /f1vNt A/6- E S. h m (/:jE:p 7lt 11 T ?1t c 6JST:S. FcJ a._ 71f E7l m tu.. £l t:-"-S o i2 t177t:tfr 
..,", 1£J(jVG wcru. k/) f2 fltve:£ p~ tft3c/IAT 1/ jt1'0 ~--12. 7tf;v llJ J/ f?S of2 $2_Co 

f£:tL 7011/, 771E LflPR7n£?vr /2/'frE EM we 7FC!t!VCu-~r ;s tl&our 



RADIAN ProJ•ct No. 2 6C(-()Olf -/b -08 Dis trlbutton 

CGRPDR:8'1WDN 

TELEPHONE CALL RECORD 

Activity 

• , • fc~1v1ty 0/ 2. 6 5"- A- '3 '2......3 

r-~~~~~~+-~~-· _·--·~--~~~~~~~M~~~~~s-~~m~s~,~~~~~~~~~~--~------~ 

TOPICS DISCUSSED AND ACTION TAKEN 

-I .sEJVT{ !Sy For) It ~'1 mmiJtL-t oF me /'Yitr.-hmu.~n CO>v~ftt?vJ 
0 E Co)../T1f-m fA/ drvJS !IV 7ltE C0V '/?4--fni/V tJ17€.tJ Set I LS, /iJ ~ • I'! R1v lVI /1/6 

S/Hp rmttr: 1!1.:'- 7HE f£Ltc~ C.U1At-tJ OF t"'/c.-t/f/~:;72/'Ffl-,f::J fr/ IH£ 

trf 7fAs Ffh._t L-t T'( I /V /til/!~ t'L£) U I. 

--:-------------------------------------,,~ 

If E f /Z() 1/ r £lcJl 7Jir Fe~.-Lu~V 1 /V 6- (._o ~?- / N FoiZ m /f11 O'JV": 

67Jfett. Tflf:trmevr Cosrs. {/AICLlJP/Kf~Kttvlfflc~. Titnfrm6¥7) IJ/1CKF-tu)~" 
S<Jtt- WfiSit!A/6-: !/{;s-o ~ j3ao/?rJ111 

- S~tLtAr6- ti€-au.r~DV~"S-- rJ IV~ /fliJFrU ~/trfi(Ji-£ Crt- C-/hV 8£ 
ft CorvlfO£(~ OF SEV~ ~rrr;s) IS f/..cQAAt,e~;.-..,:J. fT Cosr-s ~~ 

--'--B..!::::t$ZJ::::!LH..!L~-=-u~tvr~J--L..To~C;..-Jlwf'c~C-:::::::...=!Js~J'--"'I/J~$::.C..o:::::..::Swr'....L.lY~~*-L../"l!..:..t.....e.S~c::;.J.i..-./3;.L.!tt-:::...Lr_,_ryL-..;..;w;..-l.t......:..711oU:...-J/,N't........:...:.IFTD2~+> -----· , 

C-.LfJ cSnctfJd 't" H£rl. Bf CJ. pES fS 'E NJf. 



RADIAN 
:a •a•ana•• -. - f • 

TELEPHONE CALL RECORD 

:Jxnc-•q c.u 
~CIOLftl C.U 

cenne4 S"lltecc 

CoST> 

/ Pro)ect ffo. 

2 ~ 9 -o0'f- .3 7-rs-
Pro)UC 1141-

I 73-30-93 
AcclvUy 

Ac:C1vUy (~0 /) ';U) 5-.:Z 3. "2-3 
Wcsr ttv6-l-fcu.uJ A fl7Vti .. In u. ~tUW wr 

TOPICS DISCUSSED AND ACTION TAKEN 
' 

H IHJ Ftft.+/ir zn I'J> LdW ~ J CJ. §0 //b ( (;oco /Jc;w'). 

Dle §FllrySlpn 



TELEPHONE CALL RECORD 

0Inc010illl Cdl 

IJiro.. teo ina Cd 1 

( C/tA/,1; 
Per C.Uotd 

:.. ut=KtA/6- fllu m~ 1-fl.tviJFtt-L 

Project No. 

2 -- OCJll- -16 -o {? 
Projoret Ha-

OLWw/fW t3 FS 
Date 

/2-';7-1'2. /2: 'fSa~n 
Act1v1ty 

TOPICS DISCUSSED AND ACTION TAKEN 

Dlttrlbutten 

- trl fl. K r Y6- s 111 o /Vu m ~ i-IJ-IV()Ff tL co{,(.'= 1J /Tcc£7-'T co!VT/flflJ.v/R""Sl 

So1 LS IE 71-l£¥ WEYlE Nor Htt-~.s tvMns JW'P rr lllif FELL 

Till-- 50ooo f/frl 

ft1£T!tt.~-- f3&ow /CL/ t--r rn IT 

--lf-CC-Ej}7Jhva- CLtt=YI tnusr SC-il31V!tT IW JN(Nilt-- ~0: ()Ft,c~;;;,~:;: 
• 

/trv'f) II- Wflsrc P~FI L£ Eef!..ln. Co!o/Ft!Lrnlfrr~ ..51ftnf!t-rv6- f/VC't1t-R t..VI/01-vF 

Ill£ ( A/G- 0 N e- flttv/PJI4 , Cerro (Jc S r L£ S/tri!Pi- £ p(2um €tfcH Tr4t. Ck Let Iff). 

-------"--------------------------· ,., 

S i n• cure 



. TELEPHONE CALL RECORD 

~Inc-•nt Cdl 
~(~ICI01ftl Cdl 

huon C.Ued 

'uo~ k 
Caneui S"lljecC 

DletrUNSlan 

ProJ•c~ .u-

/i Oi-.LOT'I fHV 
TL.a 

/O';Oo /TM 

AcC1Y1tF 

TOPICS DISCUSSED AND ACTION TAKEN 
: 

f1 fl. k ( ft/6- SfH () 7j( /17 /) £.5 D c.. ( t}C ~ CO)t/[1ffnt II' /1-niJ'J 60 I t...S w 0, t-# JvEW . 



RADIAN 
CCNIPIIIIanG. 

TELEPHONE CALL RECORD 

Oxnc-ina Cdl 

srOutiOiRI tall 

D1atr1bution 

FS 

J 2- 3-12... 
Activity 

TOPICS DISCUSSED AND ACTION TAKEN 

- f2_ro /2fl-tvcHo httNI}F/LL fS fJ~fllf?rrlJ Its &v4/Jf/1SV?f/JL ~LtpJt/~d/tL 
61 D'Yl. W Mtc 1'1 &-m T. rfllt5 A--sr m t l-111<-1-frrv /J Ff fL 1 ~ F/Tflrn t A/C-lOv, ~·/frrl c u 17El2-I.IJ.. 

- fYI fL ,. Jo fZ /J /Jtv' 51J (I) Tltlfr ~~-II II ?:11/2()« ~ • fF7f1111_£u m -Cd}./jf[m uvrftflJ ..s-o:z L.S 
I 

/fNf) 1177-IE{( CO[v'l?'tnlt,.,.-lfC€0 $'0Xt s 4MLIJ ~ /k;;c£~ t[S 7t'i'c- /l W/19-£ 
# 

I F THEY tn n- 7Ye F()t..UJJV/A/~ C.,-fl-f 'ff'f?. ttJ., 

- Tl'ff-- _iC)OO ~ 
- {3713:1-- ?Do f/1 r-~ . 

- /JE/V?:eJf/£- TcL-f'.....:....__:(~o=-·=--£'.-IL£L~........:~:.....:...) _____________ _ 

· (Ylf..Tftb:S - f3EZ-o w T?L-fJ 

Si nature 



Oletrlbuttpn 

F/5 FS 
tELEPHONE CALL RECORD 

~r Hlt1J S£?V-r rn(( ~ SLF£u If su tn/YI/9/lf· ot= OtA-Kt fl1lfM eqvu~·mi'J71cw--r 
_OF Cci}.![}'t-tr!ttV/fTVTS Ill/ THE SOIL. 1ft l!aEL/IiV~JZ 71(11=1 rnosr c:>r Tl;c ~-c;rL c.clllt;R 

l~c:.f!:;~ BLY Be- ~cEf'77;p H 771€ Tffo Ltf-rv!JFtt-L., ~I&Frc {C;p,/YI~l'S Fqtt-oJV­

$ ( 7E /f(2t£) - (!) N L.. y BQ/l;Dvc It\ 11-t c dJ,!$£ S"c: iL 7Q !$€" H tt-319-fl au .s! 7H E=. SoIL CC'l(q; 

BG /)ELLtf/l£17 If: /JO!f; w!Jg-~ of[ T?;_LI' /f?v,.,_yst=s CfJ\.H-1:7 R£ flu~V OIV 1'1- Cbvlft:sar-

~. ' 'IE. 

_5r""Tt- /3(3)-Bn$El? av 771E s-urnm/Hlf oPI}fvll'-'r!f; TH~ Sctt.. t£ /IIOV-H~s. 
5tTE c( g)- W0 wl....p f;lci3tf&!- (SC: Cf..A&((F!~=v ti-S J)ccr.. THe So t'L !111f-t 

(L...E:Qur!(£ <;;T?tBtLI e!ffZCAr FC1<. U:/?f'. b Lc?VC- 1/S 5C7l.A.f2-L£ cFCo;vr,?-mt#tf'[!Ov 
If II 

I S A/of( ttl 1ft- 11-f'f id cttncP oF /ESn c, tJ£:! J TEco Co u UJ fllc f3IH!L f' ~"'f'T ~o 1 L_ 

;..i.IF fJ (I YJ - fts Lcvfi- II> $cv.(le£ IS #fA£ TC> ,/ M·f(. fYllfL IH'f4 qmrw o~ /€577 ctf?+! oJ '' 

ftZ G ~tp f't'ictt;/I{St._,t.· l}c c.Eff: 77fc ScJ /L. 

~~!lr i:{2C)- fJCBs (/J/11( !3£ H (Jilc13LD/J. SorL 171/ff 1/#V~ 70 8E L)!SfCSElJ CF 

Ltf/ t1- T.S c;t- ft=7Zmtl7fP frtc-tL-1 n. /FCO (~ Vor 7SciJ--/&ll?lrliW. 

?/T£ P('Jot3 3)- 5o, l- WtLL- f~SI!-f?L-Y ~U(f2c Sl/f/311-1 7!!1fflCJV FotZ- tpftJ tJ~<-tctZ.. 
~RJ tJrs gostfL /.v 21t£ 7R: o t4fv/JF1 '--'- Sm-ert- t :etfffCW t.s t/1/t1t ~ tfr '7&:o. 
_IJ-JV~t-t..- '(5c.r Fc(L k~~Mvrv c:J!L >a 5M!£P Cct7r/nt-mtll/lhvTS. Br· tl'vfJ£(lpw.lE:lvT 1-ff-B !.S 

?"'"'. 
;_,.."0 -"~ {Lt;/) Fcf<- 1 Coh 1cs 1 ~ I.E ;Zcx £11-CH St?E-. IJH-=t:7L /Icc . t. 

VC.O · /{- / {/A I' ll~"")'n.j;7V7f!t_ 11 
SL n .. uu /~·>P. 

-.rvfH_y 515 6N £71Ktl kll{}. Ct.-rEA/l /t{SU/fU.Y /)oES lk~l 
) I /tV i "' fH._ UJS/5. P' ;;_ 711 (.J CC!)t/Ff £In 11-"H (1V S/h'rl ,l,t ""6-. 



RADIAN 
CGRIID811nDII 

TELEPHONE CALL RECORD 

C]Inc-•nc Cdl 
~CIOlftl Call 

j huon C.U•cl 

/_[_. CA-m 
c•n•u• s .... , ... , 

Co!!r E 

Dl•SJlSpySlOft 

BFS 

1 2-1ra-rz r ,lffvl 

AcC1vUr 

~ ECot.o 
7t3L 

-~ 21-s-s-Bs-

- Cosr5 'BJg /JisfoSHL OF SoiL /IV 7HE" VIS G""CoLoC-f fSciJ--/~tnt;:1' 

lJ;HVIJFit..L IN 8m~ )/!;Vtlt¥1 Wouy; lk ft{50li'T .//00 ,OEY< '70/1/ 70 

- fY7rt, Ytnt&-u_ /?.gqmm~/}i::tJ L{,flt(IJ/6- TH~ SOIL f/v~ ;Z£1t..t..~J/::rs ~.d 
51-U fJ f fA/ 6- (JIC /l.o u-tJECS By ,€/1-1 L ~ Tfl./rrvf f0r2Tlfflcw Gos:r s. m Iff 

S i naCYI'e 



RADIAN Dtasrttryslon 

ca 
.L.EPHONE CAll RECORD 

I 

'2 -(-73 
}/ , /"1 
'T ,. v 0 f' ~"'1 

c·- 2oco 
::•n•r•l SwltJecC 

oSI:S 

TOPICS DISCUSSED AND ACTION TAKEN 

- 13 TD( Lottf)r/1/(;. oF 30 wr% Cftrv BE IH:-HtEV£ZJ 

Lf A/ o ElZ Fttv CI!Z t'H3Lt£ Ci:J)t/IJ 1 77 tt;n,:s 



APPENDIX F 

PDI ANALYTICAL RESULTS AND FIELD DATA 



a usa u.sz a as uaas.zw a z a aaaa a z s ~L.!~ 2. LAMS .ZWJ&JMJ£&2£ k& tt .2$ . L~ ;: 

PDI ANALYTICAL RESULTS 



Table F-1 

Concentrations of Petroleum Hydrocarbons and Volatile Organics in Sites 2&5 Soil Samples 

SW8020-Volatile Aromatics (J.Lg/kg) 

Benzene ND 260 39 194 15700 

Ethylbenzene 206 8600 5420 6010 101000 

Toluene 28 2320 378 1350 43500 

Total Xylenes 633 5900 21500 21600 244000 

SW8020-Volatile Aromatics (J.Lg/kg) 

Benzene ND 1060 498 6040 

Ethy1benzene 3440 87000 49200 79200 

Toluene ND 41900 15400 19800 

Total Xylenes 86000 332000 126000 208000 

SW8020-Volatile Aromatics 

Benzene ND 323 2150 

Ethylbenzene 27700 74500 30100 



Table F-1 

(Continued) 

3950 1620 146 5840 

135000 81100 8070 68100 

42300 1860 9130 

SW8020-Volatile Aromatics (J.Lg/kg) 

Benzene ND 2450 ND 115 

Ethylbenzene ND 58400 ND 5860 

Toluene ND 10500 ND ND 
Total Xylenes 98 88900 ND 8040 



Table F-1 

(Continued) 

SW8020- Volatile Aromatics (llg/kg) 

Benzene ND ND 851 ND ND 
Ethylbenzene 1420 ND 15200 ND ND 
Toluene 73 ND 7180 ND ND 
Total Xylenes 4350 ND 28100 ND ND 

aDepths for SB-2&5-17, -18, -19, -20, and -21 are measured from the top of the mounded area which is 4ft above normal ground level. 

ND = Not detected, below detection limit, or below reporting limit. 



Table F-2 

Fuel Identification, TOC, and Nutrient Results 
for Sites 2&5 Soil Samples 

SW8015ME-Fuel ID (J.'g/kg) 

Diesel 

Jet Fuel 

Kerosene 

Total Organic Carbon 

Aerobic Bacteria 
(CFU/g) 

Nutrients (mg/kg) 

Ammonia 

Nitrate 

Phosphate 

NA 

NA 

NA 

NA 

2100 

<1.0 

<1.0 

6.3 

ND 1800X 

ND ND 

21201 15001 

ND ND 

1100 300 

<1.0 <1.0 

<1.0 <1.0 

5.7 8.0 

a Depths for SB-02&5-18, -20, and -21 are measured from top of mound which is 4ft above ground level. 

NA = Not Analyzed. 
NO = Not Detected or Detected Below Detection Limit. 
I = Measured pattern does not meet standard profile. 
X = Diesel is not present in sample. Measured pattern does not meet standard profile. 

ND 

ND 

1431 

ND 

NA 

NA 

NA 

NA 



Table F-3 

Concentrations of Analytes in Sites 2&5 Groundwater Samples 

0.051 0.024 0.234 

ND 17.000 ND 

0.082 0.241 0.215 

0.999 0.136 0.800 

2.520 18.900 5.780 

6.8 7.0 7.2 

3.3 4.7 2.2 

ND = Not Detected. 



Table F-4 

Concentrations of Pesticides in Site 8 Soil Samples 



Table F-4 

(Continued) 



Table F-4 

(Continued) 



Methoychlor 

Table F-4 

(Continued) 



Table F-4 

(Continued) 

B "' Analyte detected in method blank. 
E "' Analyte concentration exceeded calibration range. 
K "' Confirmation unsuccessful. Analyte not detected on second column. 
P "' Analyte not confirmed. Ratio of results from primary and secondary GC columns greater than 3. 
ND "' Not detected, detected below detection limit, or detected below reporting limit. 
NA "' Not Analyzed. 



Table F-5 

Concentrations of Metals Analytes in Site 8 Soil Samples 

ND = Not detected, detected below detection limit, or detected below reporting limit. 



a .. a a .£ 

PDI SOIL GAS SURVEY RESULTS 



BERM AREA 

Location Depth Cone. ug/1 Vl V2 sec. Comments 

P-1-A 10' 1252. 29. 12. 

P-1-B 14' 1835. 

P-2-A 8' 571. 12. 5. 

P-2-A II 3402. 13. 5. Duplicate 

P-2-A II 2738. 15. 6. Duplicate 

P-2-B 12' 3333. 21. 12. 

P-3-A 10' 5849. 19. 10. 

P-3-B 14' No Vapor 180.+ Unable to aquire 
sv Mle. 

P-3-C 13/15' 23450. Soil ample 

P-4-A 8' 3452. 34. 12. 

P-4-B 16' 5391. 23. 10. 

P-5-A 10' 3079. 18.' 8. 

P-5-B 14' 94. 24. 12. 

P-6-A 8' 1327. 20. 9. 

P-6-B 12' "2)72. 26. 12. 

P-7-A 10' 3260. 18. 10. 

P-7-B 14' 179. 16. 5. 

P-8-A 8' 2466. 15. 6. 

P-8-B 14/16' 47. 25. 12. 

P-9-A 10' 2088. 18. 8. 

P-9-B 14' 4432. 20. 8. 

P-10-A 8' 993. 16. 6. 

P-10-B 12' 349. 23. 11. 

P-10-C 16' 2364. 19. 5. Duplicate 

P-10-C 16' 3138. 18. 7. Duplicate 



OTHER AREAS 
--------

Location Depth Cone. ug/1 Vl V2 sec. Comments 
~-------

P-11 6' 19. 23. 10. 

P-14 6' 4. 34. 15. 

P-12 6' 3. 35. 16. 

P-13 6' 8. 23. 12. 

P-15 6' 413. 20. 8. 

P-16 6' 3. 12. 5. 

P-17 6' 4. 12. 4. 

P-18 6' 600. 21. 10. 

P-19 6' 14. 16. 5. 

P-20 6' 6.5 31. 12. 

P-21 6' 9. 36. 15. 

P-22 6' 3. 30. 12. 

P-23 6' 2. 22. 10. 

P-24 6' 1. 18. 7. 

P-25 6' 3. 21. 10. 

P-26 6' 1. 28. 12. 

P-27 6' 1. 15. 6. 

P-28 6' N/D 21. 10. 

P-29 6' 1. 16. 5. 

P-30 6' N/D 26. 12. 

P-31 6' N/D 24. 11. 

P-32 6' N/D 19. 9. 

P-33-A 6' N/D 23. 11. 

P-33-B 12' N/D 16. 6. 

P-34-A 6' N/D 26. 12. 

P-34-B 12' N/D 16. 5. 

P-35 6' 1698. 18. 8. 

P-36 6' N/D 18. 8. 

P-36 6' N/D 20. 9. Duplicate 

P-37 6' N/D 23. 10. 
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n~lnw • .. ... ._.n .... .. ,_ .. - ··-

Petro Sice ;ssessment 
iite: HOLLOMAN AFB # 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-28-93 pg. 1 of 5 

.""'"q_LE MW ANALYTE (PPM) ul/L ug /L mg/Kg 
...... 

lea t ion P-2A 78.12 BENZENE 60. 192. 

-
·pth 8' 92.15 TOLUENE 22. 83. 

-
·pe sv 106.17 ETHYL BENZENE 29. 126. 

!ight 100u1 106.17 XYLENES (P,M,O) 39. 170. --. Rpt.l 4 BTEX 151. 571. 

-. Run I . 005 METHANE 
-·------- ------ ----------------------------------------- ---------- ----------
>Cation P-2A 78.12 BENZENE 395. 1265. 

~pth 8' 92.15 TOLUENE 145. 548. 

·pe sv 106.17 ETHYL BENZENE 152. 662. 

~ight lOOul 106.17 XYLENES (P,M,O) 213. 927. 

... Rpt.l 5 BTEX 913. 3402. -

. 'n ' 005 METHANE Duplicate . 
:.. ----- ------ -----------------------------~----------- ----------

_________ .. 
:~cation P-2A 78.12 BENZENE 322. 1031. 

~pth 8' 92.15 TOLUENE 119. 450. . 
rpe sv 106.17 ETHYL BENZENE 119. 518. 

~ight 100u1 106.17 XYLENES (P,M,O) 169. 736. 
-... Rpt.l 6 729. 2738. - BTEX -. Run I 006 METHANE (NOTE: dec on 2 I 7 re-samp1e . more 
··------- ------ -----------------------------~------------ ---------- ---------
)cation 1 P-2B 78.12 BENZENE 354. 1134. -
!pt:h 12' 92.15 TOLUENE 136 . 514. . 
•pe sv 106.17 ETHYL BENZENE 158. 688. 

!ight 100u1 106.17 XYLENES (P,M,O) 229. 997 

. Rpt.J 8 BTEX 878. 3333. 

. . 
' I 007 METHANE 

~ 
IW = molecular we1ght , PPM = parts per m1ll1on , ul/L = m1cro11ter per l1ter 
tg/L = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
1/0 = non-detect: , ss = soil sample, WS= water sample, SV= soil vapor sample 

ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X _______________ _ 



ANA~~~~~A~ ~~CV~~ 

Petro Site Assessment 
iite: ·HOLLOMAN AFB # 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-28-93 pg. 2 of 

•MPLE MW ANALYTE (PPM) ul/L ug ·/L mg/Kg......,.~ 

lC3tion P-11 78.12 BENZENE 1. 3. 

!pth 6' 92.15 TOLUENE 2. 8. 

rpe sv 106.17 ETHYL BENZENE 1. 4. 

~ight 100u1 106.17 XYLENES (p,M,O) 1. 4. 

... Rpt.l 009 BTEX 5. 19. -

.. Run t UU8 METHANE --------- ------ ------~----------- ---------------------- ---------- ---------
)Cation P-11 78.12 BENZENE . 4 1 . 

~pth 6' 92.15 TOLUENE -~ 2. 

rpe sv 106.17 ETHYL BENZENE N/0 -

~ight 100u1 106.17 XYLENES (P,M,O) N/0 -
..... Rpt.l 10 BTEX 1.0 3. -
... Run ' 

010 METHANE --------- ------ -----------------------------~----------- ---------- ------· 
ocation P-=14J 78.12 BENZENE .3 1. 

epth 6' 92.15 .TOLUENE . 6 2 . 

ype sv 106.17 ETHYL BENZENE N/D -
eight 100u1 106.17 XYLENES (P,M,O) .2 1. 

"" Rpt.t 13 '"' BTEX 1.5 4. 

... Run I 011 METHANE --------- ------ -----------------------------~----------- ---------- ---------
:>cat ion 1 P-12A 78.12 BENZENE .2 

=pth 6' 92.15 TOLUENE .5 

fpe sv 106.17 ETHYL BENZENE N/D 

=ight 100u1 106.17 XYLENES (P,M,O) II 

... Rpt.l 16 BTEX 1. -
... Run I 013 METHANE - ·-
~w = molecular we1ght , PPM = parts per m1ll1on 1 ul/L = m1crol1ter per l1t~ 
~g/L = milligram per liter 1 mg/Kg = milligram per kilogram , g = gram 
~/0 = non-detect , SS = soil sample, WS= water sample, SV= soil vapor sample 

~ooRP TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X _____________ ___ 



ANAl.. :X: 'l' .U .. Ai.. 1\C..t'VI'\ .1. 

Petro Site Assessment 
3it~ ·HOLLOMAN AFB # 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-28 -93 pg. 3 of 5 
-, --. .,.~E MW ANALYTE (PPM) ul/L ug ·/L mg/Kg 

H:ation P-13A 78.12 BENZENE .5 2. 
-
~pth 6' 92.15 TOLUENE 1.5 6. 
-
rpe sv 106.17 ETHYL BENZENE N/D --
~ight l00u1 106.17 XYLENES (P1M10) II --.. Rpt.l 17 BTEX 2.0 8.0 .. -.. Run I 013 METHANE .. 
-·------- ------ ------~------------------ ---""'----------- ---------- ---------
>cation P-15A 78.12 BENZENE 39. 125. 

:_pth 6' 92.15 TOLUENE 13. 49. 

:pe sv 106.17 ETHYL BENZENE .. 178. 

~ight 100u1 106.17 XYLENES (pI M I..Q.L 14. 61. 

... -· Rpt.t 8 BTEX 108. 413. 

.. 
'n ' 

'021 METHANE . 
:...: ----- ------ ------~---------------------------------- ---------- ---------
:>cation P16 78.12 BENZENE .1 <..1 -
3!pth 6' 92.15 TOLUENE .2 <1 -
tpe sv 106.17 ETHYL BENZENE .3 >1 
-
~ight 100u1 106.1/ XYLENES (pI M I.Ql .1 <l 
-
... Rpt.l . 11 BTEX . 7 3. --
• Run t METHANE . 023 ··------- ------ ------~----------------------r------------ ---------- ---------
'cation 1 P-17 78.12 BENZENE .04 < 1. 

~pth 6' 92.15 TOLUENE . 6 2 . 

·pe sv 106.1/ ETHYL BENZENE . 24 1 . 

·ight lOOul 106.1/ XYLENES (P1M10) N/D -

' Rpt.# 13 BTEX l.l 4. 

' l I 024 METHANE 
:~ 
lW = molecular we1ght 1 PPM = parts per m1ll1on , ul/L = m1crol1ter per l1ter 
ag/L = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
/0 = non-detect , SS = soil sample, WS= water sample, SV= soil vapor sample 

ROBE TECH•· TAN: Franklyn A. Galvez Analy t: Roger R. Sense X. _______________ _ 



Petro Site Assessment 
>ite: ·HOLLOMAN AFB I 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Oate 4-28-93 pg. 4 of 5 

.MPLE MW ANALYTE (PPM) ul/L ug ·/L mg/Kg#"·· 

~cation P-21A 78.12 BENZENE . 9 3 . 

!pth 6' 92.15 TOLUENE .9 3. 

·pe sv 106.17 ETHYL BENZENE . 4 2 . 

dght 100u1 106.17 XYLENES (P,M,O) .3 1. 

• Rpt.t 15 BTEX 2.5 9. . 
• Run I 025 METHANE . 
-------- ------ -----------------------------~----------- ---------- ----------
,cation P-22A 78.12 BENZENE 0.1 3 

!pth 6' 92.15 TOLUENE N/D 

sv 106.17 ETHYL BENZENE II 

·pe -
!ight 100u1 106.17 XYLENES (PIM,O) II 

.. Rpt.l 17 BTEX 0.1 3. . 
• Run ' 

026 METHANE 
-------- ------ ------~---------------------------------- ---------- ------· 
lCation P-23 78.12 BENZENE 0.04 (1. 

!pth 6' 92.15 TOLUENE .6 2. 

'Pe sv 106.17 ETHYL BENZENE N/D -
!ight lOOul 106.17 XYLENES (P,MIO) II 

' Rpt.l 19 1. 2. . BTEX 
I Run I 029 METHANE -------- ------ -----------------------------1'"'----------- ---------- ---------
.cation 1 P-26A 78.12 BENZENE N/D (1 

pth 6' 92.15 TOLUENE 0.13 

·pe sv 106.17 ETHYL BENZENE N/D 

ight lOOul 106.17 XYLENES (PIM,O) II 

Rpt.l 21 BTEX 0.13 (1 

Run t 030 METHANE .. 
·-

W = molecular we1ght , PPM = parts per m1ll1on , ul/L = m1crol1ter per l1t~ 
g/L = milligram per liter , mg/Kg = milligram per kilogram 1 g • gram 
/0 = non-detect 1 SS = soil sample, WS= water sample, SV= soil vapor sample · 

O.OBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X _______________ _ 



........ , .. -... --··- _ ... __ -- -
Petro Site Assessment 

5i te: · H.OLLOMAN AFB I 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-28-93 pg. 5 of c:: 

-
~~LE MW ANALYTE (PPM) ul/L ug ·/L mg/Kg 

>cation P-25 78.12 BENZENE 0.06 
) -

~pth 6' 92.15 TOLUENE .7 

-
rpe sv 106.17 ETHYL BENZENE N/D 

- lOOul 106.17 XYLENES (P,M,O) II 

!ight 

.. Rpt.t 22 BTEX 0.8 . -.. Run t 031 METHANE . 
-·------~ ------ ------~----------------------t--------------- ---------- -----7· 
>cation "' 78.12 BENZENE 

!pth ~' 92.15 TOLUENE L__ 
rpe '1-Q6 .17 ETHYL BENZENE / 
!ight 106~ XYLENES (P,M,O) v 
.... Rpt.l ~TEX / ~· 

.. \n ' M~ANE / . •. ----- ------ -------~------~~~----------~ ~----------- ---------- ------------· 
:J1cation 78.12 BENZENE / . 
epth 92.15 TOLUENE v 
r"P• 106.17 ETHYL ~EN~ -
!ight 106.17 X~ES (P,M,O) ~ ,_., -.,, Rpt.l /aTE X "'' y -· -.. Run I / METHANE 

""' 
. 
-·------- ------

~:~~ ~----------------------~---~---- ---------- ---------
>cation 1 / BENZENE . 
tpth . / 92.15 TOLUENE 

"" rpe / 106.17 ETHYL BENZENE \ . 1\ 

~ight 106.17 XYLENES (P,M,O) 

"" . Rpt.t BTEX ~ . . 
: ' 'l J METHANE \. ~ ,; 
tW · = molecular weight I PPM = parts per million , ul/L = microlite~ liter 
lg/L = milligram per liter , mg/Kg = milligram per kilogram , g • gr m 
ll/0 = non-detect , ss = soil sample, WS= water sample, SV= soil vapor ample · 

1 ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X _____________ ____ 



Pet~o Sjte Assessment 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-26 -'::I::S pg. 1 of 

SAMPLE MW ANALYTE (PPM) ul/L /L mg/~, 

Loc~tion P-1A 78.12 BENZENE 133. 425. 

Depth 10' 92.15 TOLUENE 38. 144. 

Type sv 106.17 ETHYL BENZENE 65. 283. 

Weight 100u1 106.17 XYLENES (P,M,O) 92. 400. 

GC Rpt.l 8 BTEX 329. 1252. 

GC Run I 124 
' METHANE 

------~----------------------~----------- ---------- ---------·--------- ------
:.ocation P-1B 78.12 BENZENE 333. 1067. 

Jepth 14' 92.15 TOLUENE 0.3-~ 15. 

rype sv 106.17 ETHYL BENZENE 85. 370. 

'Ieight 100u1 106.17 XYLENES (P,M....OJ. 88. 383. 

12 BTEX 510. 1835. 
~c Rpt.# 

;c Run ' 
126 METHANE 

--------- ------ ------~----------------------~----------- ---------- ------
.. ocation P-19 78.12 BENZENE 0.8 3. 

Jepth 6' 92.15 TOLUENE 1.3 5. 

~ype sv 106.17 ETHYL BENZENE 0.6 3. 

Ieight 100u1 106.11 XYLENES (P,M,O) 0.7 3. 

;c Rpt.# 14 BTEX 3.5 14. 

:c Run i 128 METHANE 
--------- ------ ------~----------------------~----------- ---------- ---------
ocation 1 P-18 78.1~ BENZENE 97. 311. 

epth 6' 92.15 TOLUENE N/D -

ype sv 106.17 ETHYL BENZENE 67. 292. 

eight 100 106.17 XYLENES (P,M,O) N/D -
.... Rpt. # 16 BTEX 164. 600. -
.... Run # 129 METHANE - .. ,!',,"\ 

' -
\ ~w - molecular we~ght , PPM = parts per m~ll~on , ul/L = m1crol~ter per l~t~.~ 

ng/L = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
~/0 = non-detect , ss = soil sample, WS= water sample, SV= soil vapor sample 

'ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X _________ _ 



Pecro Sice A£sessmenc 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client sice Rep. LAURA MALEY Date 4-26 -~~ pg. 2 of = 
-
SAMPLE MW ANALYTE 
'""~. 

(PPM) ul/L /L mg/Kg 

L.ocation P-20 78.12 BENZENE 0.2 l. -
Depth 6' 92.15 TOLUENE 0.7 3. 

'I'ype sv 106.17 ETHYL BENZENE 0.4 2. 

~eight lOOul 106.17 XYLENES (P,MIO) N/D 
-
~c Rpt.l 18 BTEX 1.3 6.5 
-
~c Run i 130 METHANE 
··--------- ------ ------~----------------------~----------- ---------- ---------
::.ocation P-3A 78.12 BENZENE 517. 1655. 
-
]epth 10' 92.15 TOLUENE 497. 1878. 

rype sv 106.17 ETHYL BENZENE 209. 910. 

-Jeight 100ul 106.17 XYLENES (P1M10) 323. 1406. 

;c Rpt.i 20 BTEX 1545. 5849. 
-
;c Run j 132 METHANE 
- ------ ------ ------~----------------------"""----------- ---------- ---------
.. creation 

P-38 78.12 BENZENE -
)epth 

14' 92.15 TOLUENE . 
~ype sv 106.17 ETHYL BENZENE -
Ieight 100ul 106.17 XYLENES (P 1 M10) . 
c Rpt.t 22 BTEX . 
c Run I 133 METHANE (NOTE: results questionable due to time) ··-------- ------ ----------------------------------------- ---------- ---------ocation 1 P5A 78.12 BENZENE 231. 740. 

japth 10' 92.15 TOLUENE 263. 994. 

ype sv 106.17 ETHYL BENZENE 100. 435. 

:~ight lOOul 106.17 XYLENES (PIM,O) 208. 905. 

... Rpt.# 23 BTEX 803. 3079. .. 

... Run # 143 METHANE .. 
:-::::r"''. 
1~ :molecular we~ght, PPM= parts per m~ll1on 1 ul/L = m1crol1ter per 11tar 
Jg'l~ = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
J/0 = non-detect 1 SS = soil sample, WS= water sample, SV= soil vapor sample 

'ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X ____________ _ 



Pecro Site Assessment 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client sice Rep. LAURA MALEY 

;AMPLE MW ANALYTE (PPM) 

. ocat.ion P-5B 78.12 BENZENE 

1epth 14' 92.15 TOLUENE 

'ype sv 106.17 ETHYL BENZENE 

Ieight 100u1 106.17 XYLENES (P,M,O) 

;c Rpt.l 25 BTEX 

;c Run • 135 METHANE 

Date 4-26-~3 pg.3 of 

ul/L /L mg/Kg 

r 
17 . 54. 

9. 34. 

.6 3. 

.8 3. 

27. 94. 

--------- ------ ------~---------------------~ 1------------ ---------- ---------
ocation P-7A 78.12 BENZENE 209. 1332. 

'ept.h 10 92.15 TOLUENE 156. 589. 

ype sv 106.17 ETHYL BENZENE 103. 448. 

eight 100u1 106.17 XYLENES (P,M,O) 207. 901. 

;c Rpt.# 27 BTEX 676. 3260. 

c Run I 137 METHANE 
.-, --------- ------ ----------------------------------------- ---------- ------· 

ocat.ion P-78 78.12 BENZENE 11. 35. 

1ept.h 14' 92.15 TOLUENE 15. 57. 

ype sv 106.17 ETHYL BENZENE 8. 35. 

eight 100u1 106.17 XYLENES (P,M,O) 12. 52. 

c Rpt.l 29 BTEX 45. 179. 

c Run t 139 METHANE 
·-.:::::------- ------ ------~----------------------1------------ ----------~-:!Cca~· 78.1~ BENZENE 

epth ~ 92.15 TOLUENE - -~ {_ 

l~ ;?~7 v 
fpe ~,ETHYL BENZENE 

:ight 106.lj X~ (P,M,O) ~ ---.. Rpt.# BTEX ~ -
.. Run j MET~ ~ 

. 
-
<W = mol~M = parts per million , ~iter per lit''_) 
ng/L = milligram iter , mg/Kg = milligram per ki ram , g = gram 
~/0 = non-de , SS = soil sample, WS= water sample, S oil vapor sample 

- " 
JROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sen~~-,---------



Petro ~ice Assessment 
Site HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-29-~::S pg. 1 of · 

SAMPLE MW ANALYTE (PPM) ul/L /L mg/Kg - ,. 

Luc.ation P-27 78.12 BENZENE N/D 

-
Depth 6' 92.15 TOLUENE 0.2 <1. 
-
rype sv 106.17 ETHYL BENZENE N/D --
.-Jeight 100u1 106.17 XYLENES (P,M,O) N/D 

-
~c Rpt.j 7 BTEX 0.2 <1. 
-
:;c Run j 037 METHANE 

--------- ------ ------~----------------------~----------- ---------- ---------
~ocacion P-24 78.12 BENZENE 0.04 <1. 
-
)epth 6' 92.15 TOLUENE N/p 

sv II 

~ype 106.17 ETHYL BENZENE 

100u1 II 

-Jeight 106.17 XYLENES (P,M,O) 

:;c Rpt.# 8 BTEX . 04 < 1 • -
;c Run ' 038 METHANE 
=- ------ ------ ------~----------------------~------------ ---------- ---------
.c.;.~tion P-28 78.12 BENZENE N/D --
)epth 6' 92.15 TOLUENE II -
-
~ype sv 106.17 ETHYL BENZENE 

II -
/,eight 100u1 106.17 XYLENES (P,M,O) 

II --
;c Rpt.l 11 BTEX II --
:(:: Run j 040 METHANE --------- ------ -----------------------------~-----------

_______ ..., __ 
---------ocation 1 P-29 78.12 BENZENE 0.03 <1. 

epth 6' 92.15 TOLUENE N/D --
ype sv 106.1? ETHYL BENZENE 

II -
-
eight lOOul 106.17 XYLENES (P,M,O) 

II -. 
-~ Rpt.# 12 ·- BTEX 0.03 <1. 
. 
-~ Run j 041 METHANE -:=if"' .. 
~~ molecular we1ght , PPM - parts per m1ll1on , ul/L = m1crol1ter per l1tar 
ugt~ = milligram per liter 1 mg/Kg = milligram per kilogram , g = gram 
~/D = non-detect 1 SS = soil sample, WS= water sample, SV= soil vapor sample 

?ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X ___________ _ 



Pecco Sice Assessmenc 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client site Rep. LAURA MALEY Date 4- 29-~:.:S pg. 2 of£ 

SAMPLE MW ANALYTE (PPM} ul/L /L mg/Kj, 

Location P30 78.12 BENZENE N/D 1. 

6' 92.15 TOLUENE II 

Depth 

sv 106.17 ETHYL BENZENE II 

Type 

Weight 100u1 106.1j XYLENES (P,M,O) II 

14 BTEX II 

GC Rpt.l 

GC Run i 043 
' METHANE 

·--------- ------ ------~----------------------~-------------- ---------- ---------
Location P-31 78.12 BENZENE N/0 -

Jepth 6' 92.15 
II 

TOLUENE -
sv II -

rype 106.17 ETHYL BENZENE 

100u1 
II -

.-Ieight 106.17 XYLENES (P,M,O) 

~c Rpt.i 16 BTEX N/D -

;c Run ' 043 METHANE ,,..,, 

--------- ------ ------~----------------------
,_-___________ 

---------- ------
:..ocation 78.12 

'·"""'"" 

P-32 BENZENE N/0 

::>epth 6' 92.15 TOLUENE 
II -

~ype sv 106.17 ETHYL BENZENE II -
veight l06.li XYLENES (P,M,O) II -
;c Rpt.l 17 BTEX II -
;c Run t 044 METHANE 

--------- ------ ------~----------------------~-------------- ---------- ---------
ocation 1 P-33A 78.1.2 BENZENE N/0 -
epth 6' 92.15 TOLUENE II -

ype sv 106.17 ETHYL BENZENE II -

eight 100u1 106.17 XYLENES (P,M,O) II -

!"" Rpt.# 19 BTEX 
II --

,.. 045 Run j METHANE -
-~w - molecular we~ght , PPM = parts pee m~ll~on , ul/L = m~crol1ter per l~t~ 

ng/L = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
~/0 = non-detect , SS = soil sample, WS= water sample, SV= soil vapor sample 

?ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X ________ __ 



Petro Site Assessment 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-29 -~::i pg. 3 of · 

3AMPLE MW ANALYTE (PPM) ul/L /L mg/Kg 

.dcation P-338 78.12 BENZENE 

-
lepth 12' 92.15 TOLUENE 

~ype 
sv 106.17 ETHYL BENZENE 

leight lOOul 106.17 XYLENES (P,M,O} 

-
iC Rpt.l 21 BTEX 

-
;c Run I 

047 METHANE (Probable N/D review Data 
' 

-·-------- ------ ------~---------------------------------- ---------- ---------
.c:)cation P-34A 78.12 BENZENE -
•epth 6' 92.15 TOLUENE 

ype sv 106.17 ETHYL BENZENE 

-~ight lOOul 106.17 XYLENES (P,M,O) 

:c Rpt.l 28 BTEX -
c: ~tun ' ..058 METHANE (Probable N/D review data) 
;-

, _____ ------ -----------------------------r------------ ---------- ---------
Oti·ction P-348 78.12 BENZENE 

•=pth 12 92.15 TC:..UENE 

ype sv 106.17 ETHYL BENZENE -
E~ight lOOul 106.17 XYLENES (P,M,O) -
~· Rpt.l 2 ~· BTEX -
~. Run t 054 METHANE (Probable N/d review data) .. 
-------- ------ ------~----------------------r------------ ---------- ---------
:1cation 1 P-35 78.12 BENZENE 243. 

l~pth 6' 92.15 TOLUENE 6. 

rpe sv 106.17 ETHYL BENZENE 143. 

:ight lOOul 106.17 XYLENES (P,M,O) 67. 

Rpt.l 30 BTEX 4f -,. 

Run # 055 METHANE 
:::::;;;""" w ·molecular we1ght , PPM = parts per mllllon , ul/L = mlcrollter per l1ter 
g~~ = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
/0 = non-detect , SS = soil sample, WS= water sample, SV= soil vapor sample 

ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X ____________ __ 



Pecro Site Assessment 
Site : HOLLOMAN AFB # 2 & 5 SITES 

Client : RADIAN CORP. Client sice Rep. LAURA MALEY 

I SAMPLE MW ANALYTE (PPM) ul/L 

LOC.ltion P-36 78.12 BENZENE 

Depch 6' 92.15 TOLUENE 

Type sv 106.17 ETHYL BENZENE 

Weight 100u1 106.17 XYLENES (P,M,O) 

GC Rpt.t 32 BTEX 

GC Run I 056 ' METHANE N/D S/T/D/R 

----------- ------ ------~----------------------------------
Location P-36 78.12 BENZENE 

Depth 6' 92.15 TOLUENE 

Type sv 106.17 ETHYL BENZENE 

Weight lOOul 106.17 XYLENES (P1M10) 

GC Rpt.t 33 BTEX 

GC Run j 057 METHANE Duplicate 

---------- ------ ------~----------------------------------
Location P-37 78.12 BENZENE 

-Depth 6' 92.15 TOLUENE 

Type sv 106.17 ETHYL BENZENE 

Weight lOOul 106.17 XYLENES (P,M,O) 

GC Rpt.J 34 BTEX N/D 

GC Run t 058 METHANE S/T/D/R ----------- ------ -----------------------------~-----------
Location 1 P-38 78.12 BENZENE 

Depth 92.15 TOLUENE 

Type WS 106.17 ETHYL BENZENE 

Weight 20m! 106.17 XYLENES (P1M10) 

GC Rpt.l BTEX 

/L 

----------

----------

----------

GC Run t METHANE (Unable to get W/S at 11.5' 

mg/Kg 
,P "•-

----------

----------
<,h 

;-' 

----------

MW = molecular weight I PPM = parts per million ul/L = microliter per litiar I 

mg/L = milligram per liter I mg/Kg = milligram per kilogram I 9 = gram 
N/D = non-detect I ss = soil sample, WS= wacer sample, SV= soil vapor sample 

PROBE TECHNICIAN: Franklyn A. Galvez ,......" Analyst: Roger R. Sense X. ______ .,, ,,..' 



Petro 5it~ Assessment 
te: HOLLOMAN AFB # 2 & 5 Sites 

ient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-27-93 pg. 1 of 4 

~t--E MW ANALYTE (PPM) ul/L ug /L mg/Kg 

.:1tion P-3C 78.12 BENZENE 111. 1960. 
. 
•th 13/15 92.15 TOLUENE 162. 3370. 
. 
•e ss 106.17 ETHYL BENZENE 242. 5810. 

ght 3.81 106.17 XYLENES (P,M,O) 513. 12310. --
Rpt.t 8 BTEX 1028. 23450. 

Run I 146 METHANE 

·------- ------ ------~----------------------r------------ ---------- ----------
:at ion P-94 78.12 BENZENE 221. 707. 

lth 10' 92.15 TOLUENE 118. 446. 

•e sv 106.17 ETHYL BENZENE 78. 339. 

ght 100u1 106.17 XYLENES ( p ,JL..QJ 137. 596. 

Rpt.l 10 BTEX 555. 2088. 

l I 147 METHANE 
.. ·---- ------ ------~----------------------~----------- ---------- ----------
~at ion P-98 78.12 BENZENE 459. 1470. 

)th 14' 92.15 TOLUENE 263. 994. 

>e sv 106.17 ETHYL BENZENE 169. 736. 

.ght l00u1 106.17 XYLENES (P,M,O} 283. 1232. 

Rpt.l 12 BTEX 1174. 4432. 

Run I 148 METHANE 
~----- ------ ------~----------------------~----------- ---------- ----------
ation 1 P-10A 78.12 BENZENE 107. 343. 

•th 8' 92.15 TOLUENE 81. 306. 

•e sv 106.17 ETHYL BENZENE 32. 139. 

ght 100ul 106.17 XYLENES (P,M,O) 47. 205. 

Rpt.l 15 BTEX 266. 993. 

F7 I lSl METHANE 
~ ' = molecular we1ght , PPM = parts per m1ll1on , ul/L = m1crol1ter per l1tar 
/L = milligram per liter , mg/Kg = milligram per kilogram , g = gram 
D = non-detect , 55 = soil sample, WS= water sample, SV= soil vapor sample 

OBE TE~HNIC!AN: F~anklyn A. Galvez Analyst: Roge~ R. Sense X _______ _ 

i 
I 



Petro 5ite Mssessment . 
. te: HOLLOMAN AF8 # 2 & 5 Sites 

ient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4- 27-93 pg. 2 of 4 

IPLE MW ANALYTE (PPM) ul/L ug ·/L mg/Kg J 
:a.tion P-108 78.12 BENZENE 58. 186. 

•th 12' 92.15 TOLUENE 26. 98. 

sv 106.17 ETHYL BENZENE 7. 30. 
•e 

lOOul 106.17 XYLENES (PIM,O) 7. 30. I 
ght I 

' 

Rpt.l 18 BTEX 99. 349. ! 
i 
I 

Run I !S3 METHANE 
! 

------- ------ ------~----------------------~----------- ---------- -------------· 
:at ion P-lOB 78.12 BENZENE 55. 176. 

lth 12' 92.15 TOLUENE 44., 166. 

'e sv 106.17 ETHYL BENZENE 15. 65. 

ght lOOul 106.17 XYLENES (P,MIO) 22. 96. 

Rpt.l 
19 BTEX 139. 503. 

Run ' 154 METHANE (Duplicate P-108 @ 12 I ) 

------- ------ ------~----------------------~----------- ---------- -------· 
:a.t ion P-lOC 78.12 BENZENE 541. 1733. 

>th 16' 92.15 TOLUENE 64. 242. 

>e sv 106.17 ETHYL BENZENE 42. 183. 

.ght lOOyl 106.17 XYLENES (P,M,O) 47. 206. 

Rpt.l 21 BTEX 697. 2364. 

Run I l!:>S METHANE 
------- ------ -----------------------------~----------- ---------- ----------
:ation 1 P-lOC 78.12 BENZENE 619. 1983. 

•th 16' 92.15 TOLUENE 113. 427. 

1e sv 106.17 ETHYL BENZENE 80. 302. 

ght 100ul 106.17 XYLENES (P1M10) 98. 426. 

Rpt.l 22 BTEX 914. 3138. 

Run I J.56 METHANE (Duplicate) 
·~ ' = molecular we1ght 1 PPM = parts per m1ll1on , ul/L = m1crol1ter per l1te,~ 

/L = milligram per liter 1 mg/Kg = milligram per kilogram 1 g = gram 
·o = non-detect 1 SS = soil sample, WS= water sample, SV= soil vapor sample 

'OBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger R. Sense X ___________ __ 

' 
' 



Petro S1te Assessment 
Sites 

1t site Rep. LAURA MALEY Date 4- 27-93 pg. 3 of 4 , 
-

ANALYTE (PPM) ul/L ug ·/L mg/Kg 
:-,~ 

_.ENE 240. 769. 

CILUENE 152. 574. 

-
l~HYL BENZENE 68. 296. 
-
YLENES (P,M,O) 190. 827. 

-
rEX 650. 2466. 

2:THANE 
-·------------------~----------- ---------- ----------
ENZENE 3. 10. -
:ILUENE ,4. 15. -
rHYL BENZENE 2. 9. 

~~LENES (P,M,O) 3. 13. -
I' EX 12. 47. -
::THANE (NOTE: no sample at 16' to 14' 
- ""· ·---------------~------------ ---------- ----------
::NZENE 1. 3. -
)LUENE 1. 4. -
t'HYL BENZENE 1. 4. -
!LENES (P,M,O) 1. 4. 

t'EX 4. 19. 

;THANE Duplicate 

------------------~----------- ---------- ----------
:..NZENE 84. 269. 

)LUENE 184. 695. 

~HYL BENZENE 13. 57. 

~LENES (P,M,O) 69. 300. 

~EX 349. 1327. 

:THANE 
¢+~''"· 

arts per million I ul/L ; microliter per liter 

" mg/Kg = milligram per kilogram I 9 = gram 
1 sample, WS= water sample, SV= soil vapor sample 

\. Galvez Analyst: Roger R. Sense X _______________ ___ 



t" e ~; z; Q -"l • ~; e ~ s ~ c: ~ .::~ uu:: u "­

iite: ·HOLLOMAN AFB I 2 & 5 Sites 

:lient : RADIAN CORP. Client site Rep. LAURA MALEY Date 4-27-93 P9. 4 of 4 

MPLE MW ANALYTE (PPM) ul/L ug ·/L mg/Kg 
,-~""" 

cation P-68 78.12 BENZENE 234. 749. .. 

pth 12' 92.15 TOLUENE 504. 1904. 

pe sv 106.17 ETHYL BENZENE 113. 492. 

ight lOOul 106.17 XYLENES (P,M,O) 190. 897. 

Rpt.t 31 BTEX 1042. 3972. 

Run • 163- - METHANE 
-------- ------ ------~---------------------------------- ---------- -----------
cation P-4A 78.12 BENZENE 264. 846. 

pth 8' 92.15 TOLUENE 388. 1466. 

pe sv 106.17 ETHYL BENZENE 92. 400 .• 

ight lOOul 106.17 XYLENES (P,M,O) 170. 740. 

. Rpt.l 36 BTEX 1545. 5391. 

Run ' 165 METHANE 
-------- ------ ----------------------------------------- ---------- -------· 
.cation P-2A 78.12 BENZENE 

~pth 92.15 TOLUENE 

·pe 106.17 ETHYL BENZENE 

ight 106.17 XYLENES (P,M,O) 

Rpt.l BTEX 

Run I METHANE 

;~ ------ ------~----------------------~----------- ---------- 7-----
~ 78.1~ BENZENE 

pth 
............. 
~.15 TOLUENE / 

pe 106. i7 ~THYL BENZENE c ~ ~ 
ight 106.17 XY~(P,M,O) IL p~ 
Rpt.l BTEX ~ 
Run I METHANE~ ~ 

• • molecular veig~~rts per million ~croliter per lite ' ;/L =milligram per lite , mg/Kg =milligram per 'logram , 9 • gram · 
/D = non-detect , SS = oil sample, WS= water sample, V= soil vapor sample · 

.___-- . 
R~se X tfL:) ROBE TECHNICIAN: Franklyn A. Galvez Analyst: Roger 
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SURVEY DATA FOR SITES 2&5, 3, 4, 8, AND 30&33 
HOLLOMAN AFB PRE-DESIGN INVESTIGATION 

DATA FROM YESTERN LANDS SURVEYING MAY 26, 1993 

DESCRIPTION NORTH EAST ELEVATION 

-----------------------------------------------------------
SB-02&5-17 673980.74 555347.91 4098.34 
SB-02&5-18 673921.36 555365.45 4099.33 
SB-02&5-19 673876.86 555379.81 4099.51 
SB-02&5-20 673844.39 555386.88 4099.66 
SB-02&5-21 673804.33 555398.85 4098.93 
SB-02&5·22 673767.15 555417.90 4095.80 
SB-02&5-23 674006.51 555341.19 4095.33 
SB-02&5-24 673720.78 555455.89 4093.23 
SB-02&5-25 673818.39 555453.55 4094.32 
SB-03-02 673904.63 555559.82 4091.40 
HA-04-01 689677.51 545681.23 4099.99 
HA-04-02 689687.17 545654.25 4102.27 
HA-04-03 689697.84 545642.74 4094.68 
HA-04-04 689705.30 545616.24 4094.02 
HA-04·05 689713.73 545518.97 4081.09 
HA-04-06 689640.90 545582.41 4098.67 
HA-04-07 689643.73 545577.42 4091.23 
HA-04-08 689650.46 545563.51 4088.73 
HA-04-09 689661.57 545568.59 4096.38 
HA-04·10 689679.89 545505.59 4082.83 
HA-04-11 689559.55 545535.07 4095.52 
HA-04-12 689599.96 545515.85 4086.90 
SB-08-07 672335.37 554707.91 4085.80 
SB-08-08 672369.33 554725.38 4085.57 
SB-08-09 672402.47 554793.84 4085.25 
SB-08-10 672329.13 554745.71 4085.82 
SB-08-11 672269.15 554673.73 4085.94 
SB-08·12 672240.60 554756.05 4086.47 
SB-08-13 672284.48 554787.48 4086.28 
SB-08-14 672301.20 554782.59 4086.25 
SB-08-15 672360.02 554816.96 4084.83 
SB-08-16 672388.28 554855.49 4084.94 
SB-08-17 672295.67 554841.20 4084.70 
SB-08-18 672346.55 554875.26 4084.57 
SB-08-19 672230.80 554844.83 4083.54 
SB-08-20 672307.69 554951.89 4082.95 
SB-30&33-118 675882.10 552831.68 4101.63 
SB-30&33-12 676056.81 552837.70 4101.13 
SB-30&33-13 675898.46 552773.92 4102.05 
SB-30&33-14 675938.47 552758.33 4102.27 
SB-30&33-15 676057.34 552823.81 4101.01 
SB-30&33-16 676078.65 552837.80 4101.56 
SB-30&33-17 676061.38 552868.83 4101.13 
SB-30&33-18 676070.40 552875.25 4101.22 
SB-30&33-19 676084.13 552889.07 4101.43 
SB-30&33-20 676058.89 552953.83 4101.04 
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EXECUTIVE SUMMARY 

Radian Corporation, under contract to the U.S. Army Corps of Engineers 

Omaha District, prepared this Corrective Measures Study (CMS) Plan for three sites at 

Holloman Air Force Base (AFB) to comply with Section IV.M.2 of the Base's Hazardous 

and Solid Waste Amendments Permit. 

Holloman AFB is subject to the requirements of the Resource Conservation 

and Recovery Act (RCRA) corrective action program and the Installation Restoration 

Program (IRP). Both the IRP and the RCRA corrective action program are ultimately 

intended to ensure remediation of contaminated sites that pose an actual or potential threat 

to public health, welfare, or the environment. Both programs are implemented through 

similarly phased approaches to identify, investigate, and remediate these sites. To promote 

consistency throughout this project, the IRP format and terminology have been and will be 

used. However, all the requirements of the RCRA corrective action program were 

incorporated in each phase of the IRP. This CMS Plan is a requirement of the RCRA 

corrective action program, but not of the IRP. For this reason, the RCRA term "Corrective 

Measures Study Plan" is used. All other references in the CMS Plan are IRP terminology. 

A Remedial Investigation (RI) was conducted on a total of 27 sites at 

Holloman AFB. The results of the RI are presented in the Remedial Investigation Report 

(Radian, 1992), which recommended three sites for the Feasibility Study (FS) phase. The 

IRP site ID and name, and RCRA solid waste management unit (SWMU) number are listed 

below for the three sites addressed in the CMS Plan. 

• Site 2&5--POL Spill Sites No. 1 and No.2 (AOC-T); 

• Site 8--Refuse Collection Truck Washrack (SWMUs 4 and 82); and 

• Site 14--Former Entomology Shop Area (SWMU 197). 
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The objectives of the CMS Plan are to describe the general approach to the 

investigation and potential remedies; define the overall objectives of the study; specify plans 

for evaluating remedies to ensure compliance with remedy standards; provide a schedule for 

conducting the FS; and propose a format for the FS. 

The focus of this CMS Plan is the presentation of the remedial action 

objectives (RAOs ). Cleanup criteria presented in the RAOs will provide the primary basis 

for evaluating alternatives developed in the FS and ensuring compliance with the RAOs. 

For the sites that pose a threat to human health (Sites 8 and 14), cleanup criteria were 

determined on the basis of the proposed RCRA Corrective Action Rules ( 40 CFR Part 264 

Subpart S) guidance. Acceptable carcinogenic risk was established at 1E-6 for individual 

chemicals and 1E-4 for cumulative risk posed by multiple contaminants, and acceptable 

noncarcinogenic risk was set· at a Hazard Index value of 1 for cumulative risk posed by 

multiple chemicals. The risk assessments conducted for the respective sites were used to 

''back-calculate" the cleanup criteria. For sites that require remediation due to petroleum 

product releases (Sites 2&5), cleanup criteria were based on standards of the New Mexico 

Environment Department established for Holloman AFB. The RAOs for all three sites are 

summarized in Table 1. 
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SITE 2&5 

Soil/Waste: 

Prevent future 
contamination of 
groundwater 

SITE 8 

Soil/Waste: 

Prevent dermal contact 
with contaminated soil 

Prevent inhalation of 
contaminated soil 

Table 1 

Site-Specific Remedial Action Objectives 

NA 

Dermal contact with 
contaminated soil by on-
Base workers 

Inhalation of contaminated 
soil by on-Base workers 

NMED standard for 
HAFB 

I Acceptable health risk 

Acceptable health risk 

TPH 

Benzene· 

I 4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Cadmium 

Chlordane 

Lead 

Mercury 

1000 mgjkg 

25 mgjkg 

I 4.0 mgjkg 

3.3 mgjkg 

1.1 mgjkg 

0.29 mgjkg 

0.14 mgjkg 

12 mg/kg 

I 0.016 mgjkg 
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SITE 14 

Soil: 

Prevent dermal contact 
with contaminated soil 

NMED = New Mexico Environment Department 

HAFB = Holloman AFB 

NA = Not Appropriate 

Dermal contact with 
contaminated soil by 
current on-Base 
occupational adult 

Table 1 

(Continued) 

Acceptable health risk I 4,4'-DDD 1.5 mgjkg 

4,4'-DDE 1.0 mg/kg 

4,4'-DDT 1.3 mgjkg 

Aldrin 0.01 

Chlordane 0.2 mgjkg 

Heptachlor 0.1 mgjkg 

Gamma BHC 0.7 mg/kg 

Cadmium 0.60 mg/kg 



1.0 INTRODUCTION 

This Corrective Measures Study (CMS) Plan was prepared to comply with 

Section IV.M.2 of Holloman Air Force Base's (AFB) Hazardous and Solid Waste 

Amendments (HSWA) permit. 

1.1 Bacground 

1.1.1 Regulatory Background 

Holloman AFB applied for a RCRA hazardous waste management permit to 

authorize the operation of an on-site storage facility for currently generated hazardous 

wastes. As a result, the Base is subject to the RCRA corrective action program. The Base's 

HSWA permit, administered by U.S. EPA Region VI, requires Holloman to conduct a 

RCRA Facilities Investigation (RFI) at solid waste management units (SWMUs) listed in 

the permit. 

In addition, Holloman AFB is subject to the requirements of the U.S. Air 

Force (USAF) Installation Restoration Program (IRP). The IRP essentially follows the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

remedial action program. A comparison of the phases of the IRP and RCRA corrective 

action program is presented in Figure 1-1. 

As part of the IRP, Holloman AFB performed a Remedial Investigation (RI) 

at 27 sites (two additional sites were addressed in a CERCLA Preliminary Assessment). 

Many of the sites included in the RI are also SWMUs on Holloman AFB's HSWA permit. 

Therefore, the investigation of the 27 sites was structured to meet all of the permit 

requirements for an RFI and the CERCLA requirements of an RI. To avoid confusion and 

promote consistency throughout the project, the reports associated with the investigation of 

1-1 5 February 1993 



RCRA CERCLA 
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PRELIMINARY 
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INVESTIGATION INVESTIGATION 

RFI Rl 
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CORRECTIVE FEASIBILITY 
MEASURES STUDY 

STUDY 

CMS FS 

~ , ~ 
, 

CORRECTIVE REMEDIAL DESIGN/ 
MEASURES REMEDIAL ACTION 

IMPLEMENTATION 

CMI RD/RA 

Figure 1-1. Comparison of RCRA Corrective Action and IRP Phases 
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the 27 sites were presented in CERCLA RI format and terminology, and the IRP site names 

and numbers were used. Sites 2 and 5 and Sites 30 and 33 are located adjacent to each 

other, respectively, and were combined as "Sites 2&5" and "Sites 30&33" for the RI. Due 

to this combination, the total number of sites addressed in the RI sums to 25. 

Similar to the RI, the Feasibility Study (FS) phase of the IRP will be 

structured to meet all the requirements of a RCRA corrective action program CMS. This 

CMS Plan, for example, is a RCRA corrective action requirement, but will follow CERCLA 

FS terminology. Further discussion of the integration of the FS and CMS is provided in 

Section 2.0. 

1.1.2 RI Report Recommendations 

The results of the investigation of the 29 sites are presented in the Remedial 

Investigation (R/) Report (Radian, 1992). Data collected in the RI were also evaluated to 

determine site-specific risk to human health and the environment. The findings of the risk 

assessment are found in the Risk Assessment Report for the Remedial Investigation (RI) 

(Radian, 1992) and were used to determine which sites require remedial action. At a 

meeting in Dallas, TX, on 9 December 1991, the U.S. Environmental Protection Agency 

(U.S. EPA) Region VI and New Mexico Environment Department (NMED) agreed that the 

risk assessment could be used to determine which sites require remedial action and which 

sites require no action. The proceedings of the meeting are presented in Confirmation 

Notice No. 23, which is included in Appendix A. 

The RI Report recommended that three sites be included in the FS. The IRP 

names and numbers and corresponding RCRA SWMU names and numbers of those three 

sites are listed on Table 1-1. Only those sites listed on Table 1-1 are addressed in this CMS 

Plan. Recommendations for the other sites included in the RI Report are discussed below: 
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Table 1-1 

Cross Reference of IRP Sites and RCRA SWMUs 

··:·.·: .......... ·.··· .. :·:· :-· 

.·.·~~~ 
............ 

Y$···fl>l······················· ···············~~~¢ / \•••·•·· 
2&5 POL Spill Sites No. 1 and No. 2 AOC-T I POL Storage Tank Leaks 

8 Refuse Collection Washrack 4 I Building 131 0/WS 

82 I Building 131 Washrack 

14 Former Entomology Shop Area 197 Former Entomology Shop 

........ 
~ 



1.2 

• A CERCLA removal action/RCRA interim measures was recom­
mended for one site. 

• Further investigation was recommended for fives sites to determine the 
extent of contamination. (Further investigation will also be conducted 
at the sites included in the FS.) 

• CERCLA site closeout/RCRA no further action was recommended for 
15 sites. Proposed Plans and Decision Documents will be prepared for 
those sites. 

• A conditional CERCLA site closeout/RCRA no further action was 
recommended for three sites. These sites will be remediated to remove 
buried waste prior to achieving the site closeout/no further action 
status. An engineering evaluation/ cost analysis will be completed for 
these sites to determine the appropriate remedial alternative. 

Objectives of the CMS Plan 

As stated in Section IV.M.2 of Holloman AFB's HSWA permit, the objectives 

of the CMS Plan are to provide: 

1.3 

• A description of the general approach to the investigation and potential 
remedies; 

• A definition of the overall objectives of the study; 

• The specific plans for evaluating remedies to ensure compliance with 
remedy standards; 

• The schedules for conducting the study; and 

• The proposed format for the presentation of information. 

Content of the CMS Plan 

This CMS Plan briefly discusses the requirements for an FS and a CMS and 

how the proposed study and report integrates the two programs. The risk assessment 

process and the results of the risk assessments are discussed. The focus of the CMS Plan 
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is the development of the remedial action objectives. The objectives and specific cleanup 

criteria are presented for each site. The approach to the evaluation of technologies studied 

in the FS/CMS is addressed and the schedule for the FS is provided. 
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2.0 INTEGRATION OF IRP (CERCLA)/RCRA PROGRAM 

Both the IRP and RCRA corrective action programs are ultimately intended 

to ensure the remediation of contaminated sites that pose an actual or potential threat to 

public health, welfare, or the environment. Both programs are implemented through phased 

approaches to identify, investigate, and remediate these sites. A detailed comparison of the 

two programs was presented in the RI Report. This CMS Plan will present specific 

comparisons for the FS and CMS phases and how the two programs will be integrated into 

one study. 

2.1 Integration for FS/CMS 

The purpose of an FS and a CMS is essentially the same: to identify and 

develop alternatives for remedial action/ corrective measures, to evaluate the alternatives, 

and to justify and recommend specific alternatives based on accepted criteria. FS 

requirements are based on the Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA (Interim Final), EP A/540 /G-89 /004 (EPA, October 1988); 

CMS requirements are based on the RCRA Corrective Action Plan (Interim Final), EP A/530-

SW-88-028 (EPA, June 1988) and Holloman AFB's HSWA permit requirements for a CMS. 

Similar to the RI Report, the format will be consistent with the CERCLA FS program, and 

a reference table will be provided to cross-reference applicable RCRA corrective action 

CMS requirements with sections in the FS Report. 

2.2 FS Report Format 

Figure 2-1 presents the proposed outline for the FS Report. The identification 

of technologies will be developed for the types of contamination found at the three sites. 

Due to the similarity of the contamination at some sites, the development and screening of 

alternatives will group similar sites. The number of alternatives listed on the outline will 

vary, depending on how many are developed and screened. 
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Feasibility Study Report 

Investigation, Study and Recommendation 
for 29 Waste Sites 

Holloman Air Force Base, NM 

1.0 INTRODUCTION 

1.1 Purpose and Organization of Report 
1.2 Integration of Holloman AFB IRP and RCRA Corrective Action 

Program 
1.2.1 Background 
1.2.2 Incorporation of CMS Requirements in this Report 

2.0 SITE-SPECIFIC INFORMATION 

2.1 Sites 2&5 
2.1.1 Background Information 
2.1.2 Remedial Action Objectives 

2.2 Site 8 
2.2.1 Background Information 
2.2.2 Remedial Action Objectives 

2.3 Site 14 
2.3.1 Background Information 
2.3.2 Remedial Action Objectives 

3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

3.1 General Response Actions 
3.2 Identification and Screening of Technologies 
3.3 Evaluation of Technologies and Selection of Representative 

Technologies 

4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

4.1 Development of Alternatives 
4.1.1 Development of Alternatives for Sites 2&5 
4.1.2 Development of Alternatives for Sites 8 and 14 

Figure 2-1. Preliminary Outline for FS Report 
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4.2 Screening of Alternatives 
4.2.1 Screening of Alternatives for Sites 2&5 
4.2.2 Screening of Alternatives for Sites 8 and 14 

4.3 Alternatives Recommended for Detailed Analysis 
4.3.1 Alternatives Recommended for Sites 2&5 
4.3.2 Alternatives Recommended for Sites 8 and 14 

5.0 DETAILED ANALYSIS OF ALTERNATIVES 

5.1 Introduction 
5.1.1 Evaluation Criteria 
5.1.2 Assumptions 

5.2 Individual Analysis of Alternatives for Sites 2&5 
5.2.1 Sites 2&5 Alternative 1 
5.2.2 Sites 2&5 Alternative 2 

5.3 Individual Analysis of Alternatives for Sites 8 and 14 
5.3.1 Sites 8 and 14 Alternative 1 
5.3.2 Sites 8 and 14 Alternative 2 

5.4 Comparative Analysis of Alternatives for Sites 2&5 
5.5 Comparative Analysis of Alternatives for Sites 8 and 14 

6.0 RECOMMENDATIONS 

Figure 2-1. (Continued) 
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3.0 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) specify the contaminants and media of 

interest, exposure pathways, and preliminary remediation goals that will permit a range of 

treatment and containment alternatives to be developed for each site. The basis for 

determining cleanup criteria for Holloman AFB was discussed during a meeting between 

the U.S. EPA Region VI, NMED, Holloman AFB, USACE, and Radian in Santa Fe, NM, 

on 28 July 1992. For sites that are contaminated from releases of petroleum spills (Sites 

2&5), cleanup criteria established and agreed upon by both Holloman AFB and NMED 

were selected. For the other sites (Sites 8 and 14), which are related to other types of 

contamination (pesticides and metals), cleanup criteria were based on acceptable risk to 

human health. A more detailed discussion of the selection of cleanup criteria and 

development of remedial action objectives is presented in this section. Figure 3-1 illustrates 

the process used to select and develop cleanup criteria for the three sites recommended for 

the FS. 

3.1 Overall Remedial Action Objectives 

The overall remedial action objectives for Holloman AFB are presented in 

Table 3-1. These objectives were discussed at the July meeting in Santa Fe and funda­

mentally agreed upon by all parties. As discussed in the Risk Assessment Report for the 

Remedial Investigation, the groundwater at Holloman AFB is designated as unfit for human 

consumption based on the New Mexico Water Quality Control Commission regulations, 

because it exceeds New Mexico Human Health Standards for total dissolved solids and 

sulfate. For this reason, restoration of groundwater was not considered as an RAO. At this 

point, there are no data suggesting that groundwater releases to surface water through seeps 

and springs. Therefore, exposure to contaminated groundwater is not anticipated and was 

not evaluated in a risk assessment. Further discussion of this is provided on a site-specific 

basis. 
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Table 3-1 

Potential Remedial Action Objectives 

Soil and Waste 

Prevent Contact with Contaminated Soil 

Prevent Inhalation of Contaminated Soil 

Prevent Future Contamination of 
Groundwater from Soil or Waste 

Prevent Contamination of Surface Water 
From Soil or Waste 

Acceptable Health or Environmental 
Risk 

Acceptable Health or Environmental 
Risk 

Acceptable Health or Environmental 
Risk 
NMED Standards 

Acceptable Health or Environmental 
Risk 

NMED = New Mexico Environment Department 
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3.2 NMED Standards 

Standards were established for Holloman AFB for the remediation of sites 

contaminated with petroleum products and were agreed upon by both the Base and NMED. 

These standards were used at Sites 2&5, POL Spill Sites Nos. 1 and 2. In a letter from 

Steven J. Cary to Howard E. Moffit dated 22 July 1992 (Appendix A), the NMED 

recommended that soil exceeding concentrations of 1000 mg/kg total petroleum 

hydrocarbons (TPH) be remediated to that level. The NMED and EPA Region VI also 

recommended, during the RI Report meeting on 28 July 1992, that soil with benzene levels 

in excess of 25 mg/kg be remediated. Additionally, groundwater remediation, beyond 

removal of any floating hydrocarbon, is not required for sites contaminated with petroleum 

product (letter from Steven J. Cary to Howard E. Moffit dated 22 July 1992). 

3.3 Risk Assessment Overview 

Risk assessments were conducted to determine if adverse health effects may 

result from contaminants at a site, and the results were used to select sites for the FS. 

Furthermore, risk assessment data were used to calculate cleanup criteria for Sites 8 and 

14. Four risk assessments were conducted during the RI/FS process. They include a 

screening assessment referred to as the "Screen"; a comprehensive risk assessment referred 

to as the "RI Risk Assessment"; an abbreviated risk assessment referred to as the "FS Risk 

Assessment"; and a risk assessment to verify cleanup criteria referred to as the "Cleanup 

Criteria Evaluation." Figure 3-1 provides a flow chart of how the four risk assessments 

relate to each other and the RI/FS process. 

3.3.1 Risk Assessment Process 

A complete description of the risk assessment process can be found in the Risk 

Assessment Report for the Remedial Investigation; however, an abbreviated discussion is 

presented here. Risk assessment is the process of determining if adverse health effects may 
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result from contaminants at a site. The process consists of four basic steps. The first step 

is the selection of chemicals of potential concern. This step involves gathering and analyzing 

the site data relevant to the human health evaluation and identifying the chemicals of 

potential concern at the site. In this step, the analytical methods and sample quantitation 

limits are evaluated. Chemicals may be deleted on the basis of data qualifiers and codes 

and blanks data. The remaining chemicals of potential concern are compared with 

background concentrations at the site, and further deletions are made if any chemicals are 

below background levels. The chemicals remaining on the list are considered the chemicals 

of potential concern at the site. 

The second step of the risk assessment process is the toxicity assessment. The 

toxicity assessment is a discussion of the health effects associated with the chemicals of 

potential concern, the dose-response relationships, and the EPA toxicity values for each 

chemical (i.e., reference dose and slope factors). 

The third step of the risk assessment process is the exposure assessment. The 

exposure assessment is the determination or estimation (qualitative or quantitative) of the 

magnitude, frequency, duration, and route of human exposure to the chemicals of potential 

concern that are present at or may have migrated from a site. In the exposure assessment, 

average and reasonable maximum estimates of exposure are developed. The average 

exposure estimate refers to the amount of exposure which is most likely to occur at the site 

under normal or expected conditions. The reasonable maximum exposure estimate refers 

to the worst-case exposure scenario. The reasonable maximum exposure estimate protects 

individuals who are at greater risk to exposure for a number of reasons (i.e., longer 

employment period, longer hours/ day, greater dermal exposure due to type of clothing worn, 

higher inhalation rate due to level of work, etc.). 

Current and future exposure scenarios are analyzed. Future exposure scenarios 

provide the decision-makers with an understanding of the potential future exposure that 
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could occur if land use were to change at the site. The exposure assessment results in 

pathway-specific intakes for current and future exposures to each chemical of concern. 

The fourth step of the process is the risk characterization. The risk 

characterization uses information from the exposure assessment (intakes) and toxicity 

assessment (toxicity values) and chemical concentrations (averaged for each site), and 

derives a quantitative or qualitative statement of risk. Both carcinogenic and noncar­

cinogenic risks are quantified. 

Carcinogenic risks are quantified using slope factors and chemical intake 

values, whereas noncarcinogenic risks are quantified using Hazard Quotients. A slope factor 

is the upper-bound probability that cancer will develop over a lifetime. A Hazard Quotient 

is the ratio of the chemical intake to a reference dose (the acceptable dose in mg/kg-day). 

The risk associated with each chemical for every pathway is summed to give a total risk for 

each chemical. The total risks for every chemical are summed to give the total risk for the 

site, or the Hazard Index (HI). This is done separately for carcinogenic and noncar­

cinogenic risks. Generally a total carcinogenic risk of lE-6 for each chemical is considered 

acceptable. This is equivalent to a one-in-a-million excess cancer risk from exposure to that 

chemical at that site. In order for noncarcinogenic risk to be acceptable, the HI may not 

exceed 1. 

As part of the risk assessment process, the ecological impacts must also be 

assessed. This complex process is described thoroughly in the Risk Assessment Report for the 

Remedial Investigation, Volume IV, Appendix K. No sites with adverse environmental 

effects are addressed in the CMS Plan. 

3.3.2 Risk Assessment Report for the Remedial Investigation 

The Risk Assessment Report for the Remedial Investigation discusses the 

procedures used to determine if adverse health or environmental effects result from 
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contaminants at a site. The Risk Assessment Report for the Remedial Investigation was 

conducted in two phases: 1) a screening assessment referred to as the "Screen," and 2) a 

comprehensive risk assessment referred to as the "RI Risk Assessment." These phases are 

discussed in detail in the Risk Assessment Report for the Remedial Investigation and are 

summarized below. Also desqibed are the risk assessment methodologies applied 

specifically to the FS sites, the "FS Risk Assessment," and "cleanup criteria evaluation." 

Screen 

Because of the large number of sites that needed to be evaluated (25 sites), 

a screening method based on multimedia, multipathway models previously developed by 

McKone and Daniels (1991) was refined to rank and classify sites according to their level 

of contamination. This screen was used to initiate and expedite the risk assessment process 

by determining the "order of magnitude" risk present at each site prior to starting the RI 

Risk Assessment. Sites were ranked "clean," ''borderline," or "dirty." The criteria used in 

determining the ranks are discussed in the Risk Assessment Report for the Remedial 

Investigation. Sites given a rank of clean or borderline were included in the RI Risk 

Assessment. The dirty sites included Sites 2&5, 3, 8, and 30&33. However, only Sites 2&5 

and 8 were recommended for the FS. Sites 3 and 30&33 were recommended for a removal 

action/interim measures as discussed in the RI Report. The RI Risk Assessment was not 

conducted on any of those four sites. 

RI Risk Assessment 

Sites classified as clean or borderline in the Screen were evaluated in the RI 

Risk Assessment, which was accomplished as discussed in Section 3.3.1 and in more detail 

in the Risk Assessment Report for the Remedial Investigation. The RI Risk Assessment 

concluded that Site 14 poses unacceptable risk to human health and was, therefore, recom­

mended for remedial action and the FS phase. 
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3.3.3 FS Risk Assessment 

To determine which contaminants and media have unacceptable risk, it was 

necessary to proceed beyond the Screen in the FS and quantify the risk at Site 8. Therefore, 

the FS Risk Assessment was performed to quantify the worst-case exposure scenarios. The 

receptors expected to receive the highest exposure were identified, and a worst-case scenario 

was developed using the pathways and routes involving those receptors. Site 14 had already 

been quantitatively assessed in the RI Risk Assessment and was, therefore, not assessed in 

the FS Risk Assessment. 

3.3.4 Cleanup Criteria Evaluation 

Cleanup criteria were determined using methods described in the following 

subsection for pathways and receptors that have unacceptable human health risk. The 

cleanup criteria were then assessed to determine if they resulted in acceptable risk values. 

To accomplish this, risk values were recalculated using the cleanup criteria in the scenarios 

developed for the RI Risk Assessment or FS Risk Assessment, as appropriate. This process 

is referred to as the Cleanup Criteria Evaluation. 

3.4 Calculation of Cleanup Criteria 

As discussed previously, the RI Risk Assessment and the FS Risk Assessment 

used existing average concentrations for chemicals of concern to determine an associated 

risk for each site. The result of these two assessments is a tabulation of the chemicals of 

concern for each site with an associated risk. The results are presented and discussed for 

each site in Section 4.0. 

Acceptable risk was based on the proposed RCRA Corrective Action Rules 

( 40 CFR Part 264 Subpart S) guidance. Acceptable risk was established at lE-6 for 

individual chemicals and lE-4 for cumulative risk posed by multiple contaminants. The 

3-8 5 February 1993 



basis for this rationale was presented to the U.S. EPA Region VI in a letter dated 14 August 

1992 (included in Appendix A). The following paragraphs discuss how these acceptable 

risks were used to calculate the cleanup criteria for these sites. 

The risk from an individual chemical at a site increases proportionally when 

the concentration of the chemical is increased. Due to this relationship, the following 

equation can be used to define the relationship: 

where: Ris~ = risk associated with chemical X; 

~ = a coefficient for chemical X which remains constant at each site; and 

Cx = concentration of chemical X (pg/L). 

The coefficient ~ can be determined by using the existing risks and average concentrations 

for each chemical. 

After the coefficient (~) is determined for each chemical at each site, the 

acceptable concentrations of each chemical can be calculated using the following equation. 

Cx,avg = (Acceptable Risk)xf~. 

For carcinogenic risk, the acceptable risk for each chemical was set at 1E-6 and an average 

concentration for each chemical was calculated as follows: 

Carcinogenic risk: Cx,avg = 1E-6/~,carc· 

For noncarcinogenic risk, the acceptable risk for the sum of all chemicals was set at an HI 

of 1.0. For each chemical, the acceptable noncarcinogenic risk was set at some fraction of 
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1.0, such that the sum of the fractions would equal 1.0, and the average concentration for 

each chemical was calculated as: 

Noncarcinogenic risk: Cx,avg = (1.0/N)/~noncarc' 

where: N = the number of noncarcinogenic chemicals of concern. 

If different average concentrations of a chemical of concern were calculated based on the 

chemical having carcinogenic and noncarcinogenic risks or a combination of these, the 

lowest concentration was used. 

The acceptable average concentration was used to determine the "target" 

cleanup criteria. The concentrations used to determine risks are averages of all of the data 

collected for a site. It is possible to assume that the acceptable average concentration is the 

target cleanup criteria; however, this assumes that all of the data points that are less than 

the acceptable average concentration will be raised to the acceptable average. Because this 

is unlikely to occur during a remedial activity, the cleanup criteria were calculated assuming 

that any existing data points that are currently below the target cleanup criteria would 

remain below the cleanup criteria, whereas all data points above the target cleanup criteria 

would be lowered to the target cleanup criteria. The new average from these data would 

be equal to the acceptable average concentration. Appendix B presents the method that 

was used to establish the target cleanup criteria and provides an example calculation. 
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4.0 SITE-SPECIFIC DESCRIPTION, RISK DISCUSSION, AND RAOs 

The following section provides a site description, a discussion of the risk 

assessment, and the remedial action objectives for each site. 

4.1 Sites 2&5--POL Spill Sites No. 1 and No.2 

4.1.1 Site Description 

POL Spill Sites No. 1 and No. 2 (Sites 2&5) are located in the vicinity of 14 

former 25,000-gallon aboveground storage tanks in a former bermed area. Because of the 

proximity of these spill sites to each other, the investigations for Site 2 and Site 5 were 

combined and will be referred to as Sites 2&5. IRP Sites 2&5 are also an Area of Concern 

(AOC) listed on Table 1 of Holloman's HSWA Permit. The corresponding RCRA name 

and reference are POL Storage Tank Leaks, AOC-T (both IRP sites are considered one 

AOC). Figure 4-1 illustrates the site layout and features. 

At Site 2, the former 25,000-gallon fuel tanks were periodically overtopped 

between the early 1960s and the late 1970s. Spills of JP-4 and Avgas occurred throughout 

the unlined·bermed area; however, the amount of fuel spilled is not known. The tanks were 

removed in 1987, but the tank saddles were left in place and covered with soil. 

At Site 5, approximately 30,000 gallons of JP-4 fuel was spilled in 1978, when 

a drain valve for the 4-in fuel line was accidentally left open. The fuel line was used for 

filling the former 25,000-gallon tanks with JP-4 from Tank 15. Interviews with POL 

personnel indicated that the 30,000-gallon spill accumulated primarily in the southeast 

corner of the former unlined bermed area, with fuel draining to a low point southeast of the 

berm through the berm drain valve. The personnel also indicated that approximately 95% 

of the fuel was recovered, with the remainder of the fuel seeping into the gravel base of the 
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POL storage area. An estimated 1500 gallons were not recovered and no remedial activity 

has been performed. 

Analytical results indicate that the highest concentrations of petroleum 

hydrocarbons and benzene occur at depth in the southern portion of the former bermed 

area. Petroleum hydrocarbons and benzene were detected at much lower concentrations 

at the surface and in the northern portion of the former bermed area. Soil borings may 

have been drilled outside of the former bermed area, and may have missed the source of 

contamination. The source of contamination is believed to be located between the soil 

borings, as shown in Figure 4-1. 

Five monitor wells were installed at Sites 2&5, and one monitor well was 

installed nearby at Site 3. Benzene was detected at concentrations greater than 2 mg/L in 

monitor wells downgradient of the suspected source. 

4.1.2 Risk Assessment Results 

The Screen conducted for Sites 2&5 indicated that the sites may pose 

unacceptable risk to human health and the environment and, therefore, require remedial 

action. The screen included a pathway that assumed that groundwater discharged to surface 

water in an adjacent arroyo called Dillard Draw. However, existing data are not sufficient 

to support this conclusion; it is unknown whether groundwater discharges to surface water 

through seeps and springs. As recommended in the Rl Report, further investigation will be 

conducted in a predesign study for Sites 2&5. At that time, efforts will be made to 

determine whether groundwater discharges to surface water at Sites 2&5. If groundwater 

does discharge to surface water, that pathway will be evaluated in a risk assessment to 

determine the risk that the benzene contamination poses to human health and the 

environment. The soil at Sites 2&5 does not pose unacceptable risk. 
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4.1.3 RAOs, Sites 2&5 

On the basis of the site description and the NMED recommendations for 

remediation of sites contaminated with petroleum products (Section 3.2), RAOs were 

established for Sites 2&5 and are presented in Table 4-1. Cleanup criteria for the soil are 

1000 mg/kg for Total Petroleum ·Hydrocarbons (TPH) and 25 mg/kg for benzene. 

4.2 Site 8--Refuse Collection Truck Washrack 

4.2.1 Site Description 

The Refuse Collection Truck Washrack (Site 8) is located southwest of the 

POL Storage Area and east of the Main Base Area. IRP Site 8 contains two SWMUs listed 

on Table 1 of Holloman AFB's HSWA Permit. Corresponding RCRA names and 

references are Building 131 0/WS, SWMU No.4, and Building 131 Washrack, SWMU No. 

82. It has been located in the same place since the beginning of Base operations. Figure 

4-2 illustrates the features of the site. 

At the washrack, refuse collection trucks and equipment are washed with soap 

and water, and the rinse water is discharged to the Base sewer system. Records indicate 

that pesticides were routinely sprayed inside the trucks during the 1970s for fly control. 

However, this is not a current practice, nor has it been since 1981. The current refuse 

collection foreman indicated that it was common for the sewer line from the washrack to 

clog, causing the sump and oil-water separator to overflow at the northwest end of the 

washrack. Other areas of concern include an engine oil drum storage basin, cracks in the 

concrete of the washrack, and general stains in the soil throughout the yard. The yard area 

was also used to wash trucks and should be considered a potential source of contamination. 

Subsequent to the field investigation in February 1992, the washrack was replaced with a 

new washrack in the same location. 
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The results of the RI indicated that metals (above background concentrations) 

and organochlorine pesticides are present in the surface soil at this site. Organochlorine 

pesticides and volatile organic compounds (VOCs) were detected in the groundwater at the 

site. The highest concentrations detected were VOCs; however, VOCs were detected in the 

monitor well upgradient of the site. The VOCs in the groundwater are considered to be the 

result of another source of contamination. This other source has been identified as a new 

SWMU and will be investigated under a separate RFI, as recommended in the final RI 

Report. 

4.2.2 Risk Assessment Results 

The Screen conducted for Site 8 indicated that the site may pose unacceptable 

risk to human health and the environment and, therefore, requires remedial action. Site 8 

was recommended for the FS and was not included in the RI Risk Assessment. However, 

Site 8 was addressed in the FS Risk Assessment described in Section 3. The results of the 

FS Risk Assessment for Site 8 are presented below. 

Two exposure scenarios were evaluated for Site 8: 1) occupational exposure 

to surface (0 to 2ft BGL) soil through incidental ingestion, dermal contact, and inhalation 

of fugitive dust in the ambient air; and 2) occupational exposure to VOCs from subsurface 

soil (greater than 2ft BGL) and groundwater through inhalation. The two scenarios were 

calculated separately to determine unique carcinogenic and noncarcinogenic risk values for 

surface soil and subsurface conditions. By establishing two exposure scenarios, the surface 

soils, and subsurface soils and groundwater could be addressed separately in the FS (cleanup 

criteria for the two exposure scenarios could be calculated separately). 

The selection of chemicals of concern for Site 8 is discussed in Appendix C. 

The average concentrations for each chemical are also presented in Appendix C. 
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Surface Soil 

The exposure scenario identified for the site was occupational exposure to soil 

through incidental ingestion, dermal contact, and inhalation of fugitive dust in the ambient 

air. The exposure assumptions for these pathways are listed in Appendix D. For the 

inhalation scenario, the exposure concentrations are based on modeled on-site ambient air 

levels (refer to Appendix E for air modeling discussion and results). The model used 

measured groundwater and soil concentrations at the site. Only exposure to adults was 

estimated, because it was assumed that children would not be working at Site 8. 

Appendix D contains the exposure model output for the site. Table 4-2 

characterizes the estimated carcinogenic risk to workers. The total average and reasonable 

maximum carcinogenic risk is lE-05 and 2E-05, respectively. The risk is the result of 

exposure to pesticides, VOCs and cadmium through dermal contact and inhalation. 

Individual chemicals exceed the acceptable carcinogenic risk of lE-6. 

An HI of greater than 1 indicates the potential for noncarcinogenic health 

effects. Table 4-3 characterizes the estimated noncarcinogenic risk to workers. The total 

HI for exposure while working is 20 for average exposure and 30 for reasonable maximum 

exposure. The risk resulted from exposure to pesticides, VOCs, and metals, through 

inhalation. These values suggest that adverse noncarcinogenic health effects are possible 

from occupational exposure to surface soils at this site. 

Subsurface Soil and Groundwater 

The carcinogenic risk from subsurface conditions was estimated to be 4E-8 and 

8E-8 for average and reasonable maximum exposures, respectively. The noncarcinogenic 

risk was estimated to be 3E-5 and 4E-5 for average and reasonable maximum exposures, 

respectively. These values suggest that adverse health effects are not likely from 
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Table 4-2 

Carcinogenic Risk for On-site Occupational Exposure 
Site 8 

•·u· / •; >)•···. < ) . \ i · i • <Y . ..•••·• > < 
Aldrin 9E-8 9E-7 8E-8 1E-6 4.63 

Benzene 3E-11 3E-10 8E-8 8E-8 0.328 

Cadmium OE+O OE+O 2E-6 2E-6 8.1 

~ 8E-7 8E-6 7E-7 9E-6 405 

4,4'-DDD 1E-7 lE-6 OE+O 1E-6 5.15 

4,4'-DDE 2E-7 2E-6 OE+O 3E-6 11.1 

4,4'-DDT 4E-7 4E-6 3E-7 4E-6 18.3 

4E-8 4E-7 3E-8 4E-7 1.83 
YT. · epoxide 1E-7 9E-7 8E-8 1E-6 4.79 

MetnVIenc chloride 2E-9 2E-8 lE-6 1E-6 5.14 

11 ...... OE+O OE+O 2E-8 2E-8 0.09 

1 ? ...... OE+O OE+O 7E-10 7E-10 0.003 

OE+O OE+O 9E-11 9E-11 0.00036 

Total by pathway 2E-6 2E-5 4E-6 

% by pathway 7.46 74.1 185 

Total 2E-5 

Aldrin 1E-7 1E-6 1E-7 1E-6 4.42 

Benzene 4E-11 4E-10 1E-7 1E-7 0.43 

Cadmium OE+O OE+O 3E-6 3E-6 10.7 

Chlordane 1E-6 1E-5 1E-6 1E-5 38.7 

4,4'-DD[)_ 1E-7 1E-6 OE+O 1E-6 4.77 

4,4'-DDE 3E-7 3E-6 OE+O 3E-6 10.2 

4,4'-DDT 4E-7 4E-6 5E-7 5E-6 175 

TT. 4E-8 4E-7 5E-8 5E-7 1.75 

TT. · epoxide 1E-7 1E-6 1E-7 1E-6 457 

Methylene chloride 2E-9 2E-8 2E-6 2E-6 6.77 

1 1 ..... OE·O OE+O 4E-8 4E-8 0.12 

1 ? ...... OE+O OE+O 1E-9 1E-9 0.004 

Chloroform OE+O OE+O 1E-10 1E-10 0.0005 

Total by pathway 2E-6 2E-5 7E-6 

% Contribution by pathway 6.92 68.6 24.4 

C'. Total 3E-5 
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Table 4-3 

Noncarcinogenic Risk for Occupational Exposure 
Site 8 
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occupational exposure to subsurface conditions at the site. Supporting results for the 

exposure model output are found in Appendix D and for the air modeling in Appendix E. 

Environmental Evaluation 

Environmental receptors were not considered a maJor pathway for con­

tamination at Site 8. Therefore, an ecological assessment was not conducted. 

4.2.3 RAOs, Site 8 

On the basis of the site description and the risk assessment discussed above, 

RAOs were established for Site 8 and are presented in Table 4-4. Cleanup criteria were 

determined for surface soils using methods discussed in Section 3. (Existing analytical data 

used to calculate the cleanup criteria for Site 8 are presented in Appendix F.) 

4.2.4 Cleanup Criteria Evaluation 

Cleanup criteria were evaluated using methods discussed in Section 3. The 

Cleanup Criteria Evaluation results are as follows: 7E-6 and 9E-6 for average and 

reasonable maximum carcinogenic risk, respectively, and 0.7 and 0.9 for average and 

reasonable maximum noncarcinogenic risk, respectively. All individual chemicals have 

acceptable carcinogenic risk values. These results indicate that occupational exposure to 

surface soils will be acceptable following remediation. Supporting data are provided in 

Appendix G. 
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Table 4-4 

Remedial Action Objectives, Site 8 

Dermal contact with I Acceptable health risk 
contaminated soil by on-
Base workers 

Inhalation of contaminated I Acceptable health risk 
soil by on-Base workers 

4,4'-DDD 4.0 mg/kg 

4,4'-DDE 3.3 mg/kg 

4,4'-DDT 1.1 mg/kg 

Cadmium 0.29 

Chlordane 0.14 mg/kg 

Lead 12 mg/kg 

Mercury 0.016 mgfkg 



4.3 Site 14--Former Entomology Shop Area 

4.3.1 Site Description 

Site 14, the Former Entomology Shop Area, is located adjacent to existing 

Building 66. The corresponding RCRA name and reference are Former Entomology Shop, 

SWMU No. 229. Figure 4-3 is a map of the Former Entomology Shop Area. The site is 

located inside the civil engineering yard. It is bounded on the northwest by the civil 

engineering yard fence, on the southeast by Building 66, and by a smaller building on the 

northeast. The approximate location was determined in the field with the use of historical 

photos. Although the Former Entomology Office was located in Building 67, mixing and 

drum storage were conducted at the area located adjacent to Building 66. Pesticides 

commonly used at this site included DDT and chlordane. Diesel fuel was routinely used to 

solubilize the pesticides. 

The investigation revealed that the predominant constituents in the soils at Site 

14 were 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, and chlordane. Due to the use of the area 

for storage, it is possible that the contamination is not homogeneous, and "hot spots" of 

contamination of certain chemicals may exist. Groundwater analytical results confirm that 

the pesticides have not migrated downward, because no organochlorine or organophos­

phorous pesticides were detected. 

4.3.2 Risk Assessment Results 

The Screen conducted for Site 14 indicated that the site may not pose 

unacceptable risk to human health and the environment. Therefore, Site 14 was more 

thoroughly evaluated in the RI Risk Assessment. The RI Risk Assessment indicated that 

contaminants at the site pose unacceptable risk to human health, and require remedial 

action. Site 14 was recommended to continue to the FS phase. The results of the RI Risk 

Assessment are presented in this subsection. 
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Three exposure scenarios were identified in the RI Risk Assessment for Site 

14 (Radian, 1992). These were 1) on-Base residential exposure, 2) future off-Base 

residential exposure, and 3) on-Base occupational exposure. The selection of chemicals of 

concern for Site 14 is discussed in Appendix D; the average concentrations for each 

chemical are also presented. The RI Risk Assessment for Site 14 showed that unacceptable 

risks of carcinogenic and noncarcinogenic effects were possible for the on-site occupational 

scenario. For details on the RI Risk Assessment for Site 14, refer to the Risk Assessment 

Report for the Remedial Investigation. The pathways of concern involve occupational 

exposure to contaminated soil through inhalation of dust and volatiles, incidental ingestion, 

and dermal contact. Collectively, these pathways result in unacceptable carcinogenic and 

noncarcinogenic risk. The carcinogenic risk was determined to be lE-04 and the 

noncarcinogenic risk was calculated to have an HI value of 3.0. 

The environmental evaluation identified a borderline risk to black-tailed 

jackrabbits. The EO for this site was 1.3 due to chlordane and 4,4' -DDT. The evaluation 

was based on uptake of pesticides by plants, followed by ingestion of plants by the rabbits. 

The site is not currently vegetated. Moreover, given that the site is heavily trafficked during 

the day and fenced in at night, rabbits have limited access to the site. Therefore, the 

borderline EO value is unlikely to represent a realistic concern. 

4.3.3 RAOs, Site 14 

On the basis of the site description and the risk assessment discussion above, 

RAOs were established for Site 14 and are presented in Table 4-5. Cleanup criteria were 

determined using methods discussed in Section 3. (Existing analytical data used to calculate 

the cleanup criteria are provided in Appendix F.) 
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4.3.4 Cleanup Criteria Evaluation 

Cleanup criteria were evaluated using methods discussed in Section 3. Surface 

soil was targeted for cleanup since the majority of the risk to workers is from the top 3 ft 

of soil at this site. Due to the nature and extent of contamination below 3 ft, deeper soil 

does not contribute significantly to the inhalation pathway. The Cleanup Criteria Evaluation 

results are as follows: SE-6 for both average and reasonable maximum carcinogenic risk, 

and 0.7 and for both average and reasonable maximum noncarcinogenic risk. All individual 

chemicals have acceptable carcinogenic risk values (lE-6). These results indicate that 

occupational exposure to surface soils will be acceptable following remediation. Supporting 

data are provided in Appendix G. 
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Table 4-5 

Remedial Action Objectives, Site 14 

Dermal contact with 
contaminated soil by 
current on-Base 
occupational adult 

Dermal contact with 
contaminated soil by 
current on-Base 
occupational adult 

Acceptable health risk 

Acceptable health risk 

4,4'-DDD 1.5 mg/kg 

4,4'-DDE 1.0 mg/kg 

4,4'-DDT 1.3 mg/kg 

Aldrin 0.01 mgjkg 

Chlordane 0.2 mg/kg 

Heptachlor 0.1 mg/kg 

Gamma BHC 0.7 mg/kg 



5.0 APPROACH TO EVALUATION OF TECHNOLOGIES 

Potential remedial technologies for each medium and contaminant category 

will be identified for the general response actions. The technologies will be screened to 

eliminate those that may prove infeasible to implement, those that are unlikely to perform 

satisfactorily, and those that do not achieve the objectives within a reasonable period of 

time. The screening process will eliminate technologies which have significant limitations 

for a given set of waste and site-specific conditions. 

The potential remedial technologies that are not screened out will then be 

evaluated based on their effectiveness, implementability, and cost to select a representative 

process option for each technology type. Representative technology process options for each 

medium will be assembled into remedial alternatives that represent a range of institutional 

action, containment, treatment, and disposal combinations for each site. Although specific 

process options will be selected for alternative development and evaluation, these options 

will represent the range of process options within each general technology type. 
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6.0 SCHEDULE 

The Feasibility Study schedule is presented in Table 6-1. 
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Table 6-1 

Proposed Schedule 

Submit draft final CMS Plan to U.S. EPA Region VI and 
NMED 

Receive comments on CMS Plan 

Submit final CMS Plan 

Receive approval on CMS Plan 

Submit draft final FS to U.S. EPA Region VI and NMED 

Receive comments from USEPA 

Submit final FS 

6-2 

11 November 1992 

7 December 1992 

21 December 1992 

11 January 1993 

15 February 1993 

15 March 1993 

12 April 1993 
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.:.3:39 49CES HAFB (505) 479 70:5 

July 22, 1992 

Mr. Heward E. Moffitt, Deputy Base Civil Engineer 
49 CES/CBV 
Holloman Air Foree Base, NM 88330-5000 

Dear Mr. Moffitt: 

F.2 

Under the auspices of the Defense-State Memorandum of 
Agreement concerning IRP sites at Holloman Air Force Base, I 
am responding to your letter of May 28 to. Kathleen M. 
Sisneros concerning ground water remediation an~ soil cleanup 
standards for petroleum product releases at Holloman AFB. 

Your understandinq is correct that qround w•ter remediation 
at these sites will not be required. As discussed verbally 
and mentioned in correspondence relatinq specifically to 
underground atoraqe tank sites, 4nY floating hydrocarbon must 
be removed £rOD the ground water surface, and all "hiqhly 
contaminated soil" must he removed or remediated. Dissolved 
phase hydrocarbon contamination of the qround water beneath 
the base need not be remediated. 

The Underground Storage Tank Bureau does not believe it to be 
feasible at present to ausign a numerical value to the 
requl~tory definition of "highly contaminated soil• because 
of the many uite-specific variables that can influence the 
determination. 

As a method of settling this issue, wa propose that Bolloman 
AFB staff who will be in Santa Fe on July 28· to discuss the 
current Remedial Investiqation report for IRP sites bring 
with them a kilogra= or two of dry soil known to be 
representative of that beneath the hydrocarbon release sites. 
NMED staff will procure a small amount of gasoline and diesel 
fnel, 1000 ppm of both products can be added to the soil in 
our laboratory, and the resulting mixture can be evaluated by 
UST Bureau personnel to determine whether 1000 ppm is lees 
than ~highly contaminated•. If so, NMBD has no objection to 
its usa as the appropriate soil cleanup level. 

If you have any questions eoncerninq any of this please 
contac id Morgan at SOS-827-2754. 

' 

Remediation Bureau 

c: 
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14 August 1992 

Mr. Rich Mayer (GH-PS) 
U.S.EPA Region VI 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Rich: 

At our meeting with Dave Morgan of the New Mexico Environment Department 
(NMED) and yourself, Radian presented the results of the RI/RFI for the 29 Sites at 
Holloman Air Force Base (AFB), New Mexico. During the presentation we discussed 
our findings that a total of eight sites (2&5, 3, 8, 9, 14, 30&33, 37, and 39) appeared to 
have concentrations of contaminants that might warrant remediation, and therefore a 
Feasibility Study (FS) would be needed. We discussed in general terms the remedial 
action objectives for these sites, and the methods to be used to establish the objectives. 

As we discussed, Holloman AFB plans to develop health risk-based cleanup objectives 
for the six sites that pose a risk to human health (2&5, 3, 8, 9, 14, and 30&33). These 
cleanup objectives will be based on site-specific information such as exposure pathways, 
potential contact locations with contaminated media, and potentially exposed popula­
tions. A specific cleanup criterion will be determined separately for each contaminant in 
each medium in which it is found. 

In order to determine health.risk-based cleanup criteria, the level of acceptable risk must 
be specified. In the Preamble to the proposed Corrective Action Program, Subpart S of 
40 CFR Part 264 (55 Fed. Reg. 30798-30873, July 27, 1990), EPA discusses the develop­
ment of media cleanup standards. In general, EPA prefers an excess lifetime cancer risk 
of 1 x 10-6 as the point of departure for development of cleanup standards. However, 
our past experience indicates that EPA is willing to accept cleanup standards associated 
with risk levels as high as 1 x 104 under certain circumstances. As you know, many of 
the sites at Holloman contain more than one contaminant. EPA discusses this issue in 
the Preamble on page 30827: "The cumulative risk posed by multiple contaminants 
should not exceed a 1 x 104 cancer risk." 

Subpart S has not yet been adopted formally by EPA However we understand that the 
proposed rule is being implemented as policy by most EPA Regional offices until such 
time as the rule is adopted. Therefore Holloman proposes to determine cleanup 
standards in accordance with the proposed rule as follows: 

A-2 



Mr. Rich Mayer (GH-PS) 
14 August 1992 
Page Two 

• Media cleanup standards will be developed such that the cumulative risk 
posed by multiple contaminants will not exceed a 1 x 10-4 cancer risk; and 

• The cleanup standard for a single chemical will result in an associated 
cancer risk in the range of 1 x 10-4 to 1 x 10-6. 

The cleanup standards for specific contaminants are critical to preparation of the FS 
because remedy selection and development of cost estimates requires information on the 
level of a contaminant that can be left in place. Therefore, it is important that we 
receive your concurrence with these proposed acceptable risks so that we can complete 
the FS. In order to prepare the Corrective Measures Study (CMS) Plan that is required 
by Section IV.M of our permit, we would like to receive concurrence on these proposed 
acceptable risks by 20 August 1992. Following this, we will submit the CMS Plan to the 
EPA Region VI and NMED by 8 September 1992 and would appreciate review com­
ments by 22 September 1992. 

Thank you in advance for your cooperation in expediting the review of the proposed 
acceptable risks and the CMS Plan schedule. If you have any questions, please call 
Rodger Wilkson or Warren Neff at 505/479-5878. 

Howard E. Moffitt 
Deputy Base Civil Engineer 

cc: Ron Stirling/USACE, Omaha 
Wally Hise, Radian 

~ .c~ t\,Ar::;-vl\6-..v'- / N ,\,1 EO 
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CONFIRMATION NOTICE NO. 23 

TO: 

CONTRACfOR: 

SUBCONTRACfOR: 

CONTRACf NUMBER: 

DELIVERY ORDER NUMBER: 

TITLE: 

DATE OF 1HIS REPORT: 

SUBJECf: 

PARTICIPATING PERSONNEL: 

U.S. Army Engineer District 
ATIN: CEMRO-ED-EA (Ron Stirling) 
215 North 17th Street 
Omaha, Nebraska 68102-4978 

Sirrine Environmental Consultants, Inc. 

Radian Corporation 

DACW45-89-D-0515 

5023. Radian DO #16 

RifFS at 29 Sites 
Holloman AFB, New Mexico 

13 December 1991 

Investigation Report Fonnat Meeting 

See Attached List 

On 9 December 1991, Radian personnel attended a meeting at the USAF Regional 
Environmental Office in Dallas, Texas to discuss the format and content of the remedial 
investigation report. Also in attendance were representatives from Holloman AFB, 
USACE, New Mexico Environment Department (NMED), and EPA Region VI. 
Following is a summary of the meeting. 

I. Introduction 

Mr. Roger Wilkson of HAFB provided a brief introduction and background to the 
project. He outlined the meeting objectives as: 1) to inform regulatory agencies of the 
present activities at IRP /SWMU sites and discuss discrepancies between the IRP 
investigation and Table 1 of Holloman's HSWA permit; and 2) to determine how to 
satisfy requirements of CERCLA and RCRA without duplication of effort and expense. 

II. Summary of Field Program 

Mr. Tom Holcomb of Radian provided a brief overview of the field program recently 
completed for the 29 waste sites, and then gave a detailed presentation of the work 
conducted at each site. Mr. Rich Mayer of EPA Region VI indicated that although the 
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IV. Determination of Remedial Action 

The standard Feasibility Study/Corrective Measures Study approach to determine 
remedial action will be acceptable to both agencies. The final corrective action clean up 
levels will be determined through coordination by EPA Region VI and NMED. 

V. Risk Assessment 

Wallace Hise presented Radian's proposed approach to using a risk assessment for 
individual sites. In summary, a receptor and pathway identification will be completed for 
each of the 29 sites. This step will fulfill RCRA requirements under the RFI program. 
Then each site will be screened to determine the level of contamination. The following 
three scenarios are possible: 

• For "grossly" contaminated sites (preliminary screen indicates a risk :<!: 104
), 

remediation will be required and therefore no comprehensive risk 
assessment will be prepared; 

• For "clean" sites (preliminary screen indicates a risk ~ 10-6), a site-specific 
risk assessment will be prepared to justify a recommendation of no further 
action; and 

• For "in between" sites (preliminary screen indicates a risk between 104 and 
10-6), a site-specific risk assessment will be prepared to accurately 
determine the risk, and facilitate selection of a remedial action or 
treatment alternative. 

This approach will effectively combine CERCLA risk assessment techniques to satisfy 
RCRA requirements and meet objectives of the proposed Subpart S corrective action 
program. Both EPA and NMED agreed that this approach will be acceptable. 

VI. Summary and Recommended Approach 

The site investigation report will be presented in a CERCLA RI format with a narrative 
discussing applicable RCRA requirements and where they are located within the 
document. In general, neither the EPA nor RCRA Division of NMED are concerned 
with the report title or format. 

Site-specific recommendations will be provided in the RI report, with reference to the 
stand-alone risk assessment for back-up documentation. The following three scenarios 
are anticipated for individual sites: 
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project plans (CDAP and SSHP) were verbally approved, an approval letter had not yet 
been prepared by EPA. 

III. Report Format 

Mr. Wallace Hise of Radian gave a brief summary of the intended format for the site 
investigation report. 

Rich Mayer suggested that information for each site (figures, data summary tables, 
conclusions, and recommendations) be grouped together for ease of reading. Site­
specific discussions may focus on only compounds detected as long as the result(s) and 
corresponding detection limit(s) are specified in data summary tables, and a complete 
copy of analytical data is provided in an appendix. Mr. David Morgan of NMED 
indicated that the RCRA Division currently has no specific reporting format 
requirements. 

It was agreed that a draft final report will be submitted to EPA Region VI and NMED 
by 30 June 1992 for review and comment. By this date, investigation results for all sites 
on Table 1 of Holloman's permit should be submitted. This deliverable date will be 
reflected in a letter to be drafted by Rich Mayer approving the site investigation plans. 
Rich Mayer also requested that quarterly reports be prepared and submitted by HAFB 
to track the progress of SWMU investigations and document significant findings. 

Action Items: 

1. HAFB will coordinate submittal of results for all Table 1 sites, including those 
not covered under Radian's current investigation. [Note that several sites were 
previously investigated under other IRP work efforts or dealt with under the 
Base's Rapid Response Program.] This may include a narrative to clarify where 
information is presented for each individual site. 

2. HAFB may choose to submit a permit modification to move several sites that 
have not been investigated from Table 1 to Table 2. Additionally, IRP Sites 37, 
39, and 43 (SWMU nos. 165, 179, AOC L, and AOC G) listed on Table 2 are 
currently being investigated and can be moved to Table 1. These changes to the 
permit will facilitate scoping of future work activities and provide a com­
prehensive work effort for all Table 1 and Table 2 sites. 

3. HAFB will prepare and submit progress reports for all activities associated 
with the HSWA permit. 
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• No further action; 

• Additional investigation to fill in data gaps or provide support for remedial 
design; and 

• Site remediation. 
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9 December 1991 

Investigation, Study, and 
Recommendation for 29 Waste Sites 

Holloman Air Force Base, NM 

Name Organization Phone No. 

Richard Mayer EPA Region VI 214-655-6775 

Wally Hise Radian Corp. 512-454-4 797 

Ron Stirling USACE - Omaha 402-221-3761 

Sandy Frye USACE - Omaha 402-221-7642 

Roger Wilkson Holloman AFB 505-479-5878 

David Morgan NMED 505-827-2754 

Sharon Moore Holloman AFB 505-4 79-3931 

Tom Holcomb Radian Corp. 512-454-4797 

Ron Jahns AFCEE/ESD 214-767-4648 
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Table 1 From Holloman AFB 
Hazardous Waste Permita 

Acid Trailer Site 102 

Former Army Landfill 104 

Golf Course Landfill 105 

Main Base Landfill 106 

Area 107 

MOBSS Landfill 108 

Old Main Base Landfill 109 

Trenches 113 

114 

West Area Landfill # 1 PCB Area 115 

West Area Landfill #2 116 

170 

Area 2 171 

178 

824 Waste Accumulation Area 212 

130 

132 

137 

138 

Lake Holloman, which includes the 139 
earthen ditch carrying discharge from 
Lagoon G to Lake Holloman 

Lake 140 

Building 21 Pesticide Rinsewater Spill AOC-A 
Area 

A-9 

4 ..[ 

29 ..[ 

19 ..[ 

1 X 

11 ..[ 

23 ..[ 

10 X 

20,30,33 ..[ 

3 ..[ 

22 ..[ 

21 ..[ 

31 X 

31 X 

36 ..[ 

28 ..[ 

46 X 

16 ..[ 

38 ..[ 

* 

-SL ** 

-SL ** 

16 ..[ 



a 

I 

(Continued) 

AOC-0 

AOC-P 

AOC-T 

141 

229 

4 

82 

21 

111 

122 

133 

134 

Coco Blockhouse Disposal Well 192 

Reference HSWA Pennit issued 22 August 1991 by EPA Region VI. 

Site is currently being investigated under the IRP Program. 

45 

44 

2&5 

14 

8 

8 

47 

42 

47 

47 

24 

41 

X = Remedial Investigation has already been completed. Decision Documents to dose the sites have been submitted. 

No activities to date. 

Already investigated with the Base Sewage Treatment Lagoons. 

• Sites are being investigated under the Base's Rapid Response Program. 
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Sites Investigated by Radian Corporation 

Permit 
IRP Site N arne IRP Site No. SWMU No. Table No.• 

POL Spill Site No. 1 2 AOCT 1 

Tetraethyl Lead Disposal Area 3 114 1 

Acid Trailer Burial Site 4 102 1 

POL Spill Site No. 2 5 AOCT 1 

Refuse Collection Truck Washrack 8 4, 82 

Waste POL Drum Storage/Spill 9 42 1 
Area 

Main Base Electrical Substation 11 107 1 

Former Entomology Shop Area 14 197 1 

Existing Entomology Shop Area 16 132 1 
118* 2* 

AOCA 1 

Golf Course Landfill 19 105 1 

Wastewater Treatment Plant Grit 20 113 1 
Burial Site 

West Area Landfill No. 2 21 115 1 

West Area Landfill No. 1 22 116 1 

MOBSS Landfill 23 108 1 

Former Equipment Maintenance 24 134 1 
Area 

Possible Missile Fuel Spill Site 26 AOCD 1 

Former North Area Washrack Site 28 212 1 

Former Army Landfill 29 104 1 

Grease Trap Disposal Pits 30 113 1 

Cooking Grease Disposal Trenches 33 113 1 

Unconventional Fuels Area Spill 36 178 1 
Site 129 2 

Early Missile Testing Site 37 AOCL 2 

Sled Test Maintenance Area 38 137 1 
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(Continued) 

Permit 
IRP Site Name IRP Site No. SWMUNo. Table No.• 

Missile Fuel Spill Area 39 165 2 
167 
177 2 
179 2 
181 2 
185 

Coco Blockhouse Borehole Disposal 41 192 1 
Site 

Radioactive Waste Burial Pit 42 111 1 

Atlas Electrical Substations 43 AOCG 2 

Waste Disposal Pit 50 

Primate Research Institute/- 51 
Borehole Disposal Pit 

aReference HSWA Permit issued 22 August 1991 by EPA Region VI. 

*Groundwater monitoring wells installed around entire IRP site. 
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IRP • SWMU DISCREPANCIES 

IRP ID SWMU ID 

2 AOCT 

5 AOCT 

20 113 

30 113 

33 113 

39 167 

165 

177 

179 

181 

185 

RESOLUTION OF DISCREPANCIES 

• IRP 2 & 5 (AOC T) - Combined 

• IRP 20 (SWMU 113)- Separated 

• IRP 30 & 33 (SWMU 113)- Combined 

• IRP 39 (SWMU 167) - Added SWMUs 
165, 177, 179, 181, and 185 
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APPENDIXB 

RATIONALE FOR DETERMINING CLEANUP CRITERIA FROM ACCEPTABLE 
AVERAGE CONCENTRATIONS AND EXAMPLE CALCULATIONS 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

RATIONALE FOR DETERMINING CLEANUP CRITERIA 
FROM ACCEPTABLE AVERAGE CONCENTRATIONS 

Arrange existing data points in ascending concentration. (C,, C2, C3, ••• 

CNx. C, will be the lowest concentration). 

Compare the acceptable average (Cx.avg) to the lowest existing 
concentration (C,). 

If c, > cx,avg• then the cleanup criteria = cx,avg• If c, < cx,avg• continue. 

Subtract the lowest concentration (C,) from the acceptable total (Cx.tota1) 

and divide by the number of remaining data points (Nx-1). 

VALUE = (Cx.total - C,)/(Nx-1) 

Compare VALUE to the second lowest existing concentration (C2). 

If C2 > VALUE, then the cleanup criteria = VALUE. If C2 < VALUE, 
continue. 

Subtract the two lowest concentrations (C, and C2) from the acceptable 
total (Cx,tota1) and divide by the number of remaining data points (Nx-2). 

Compare VALUE to the third lowest existing concentration ( C3). 

If C3 > VALUE, then the cleanup criteria = VALUE. If C3 < VALUE, 
continue this process until the cleanup criteria is determined. 

NOTE: If the highest existing concentration, eN, is lower than cx,avg• the existing 
concentrations are acceptable and no remediation is necessary. (The existing risk is 
already acceptable.) 
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APPENDIX C 

CHEMICALS OF CONCERN 



C.l Selection of Chemicals of Potential Concern 

A complete discussion of the methods used to select the chemicals of 

potential concern and a listing of the chemicals of concern at Holloman AFB can be 

found in the Risk Assessment Report for the Remedial Investigation, Volume II, Appen-

dix A (Radian, 1992). Analytical summary tables for positive detections at each site are 

presented in Appendix B of that report. These tables include all positive detections for 

each analysis performed, detection concentrations, reporting limits, factors used to make 

adjustments for dilutions, and measurement units. Site ID numbers, location ID · 

numbers, sampling depths, and field sample IDs are used to identify each set of sample 

results. Soil results are reported on a dry weight basis. Analytical summary tables for all 

sites are presented in Appendix B of the "Sampling and Quality Control Summary 

Report" (Radian, 1992). Chemicals eliminated from Site 14 are discussed in that report. 

In addition, the chemicals of concern for Site 14 are presented with the average con­

centration for each chemical in this Appendix. 

Chemicals eliminated from Site 8 are listed here. Table C-1 lists the soil 

contaminants eliminated as chemicals of potential concern based on blanks data. Table 

C-2 lists the inorganic contaminants determined to be below upper tolerance levels in 

soil. Table C-3 lists the inorganic contaminants determined to be below statistical 

background in groundwater. Methylene chloride was detected in one soil boring at a 

concentration greater than 10 times the blank at both Site 8 and Site 14. However it was 

eliminated as a chemical of concern because methylene chloride is a common laboratory 

contaminant and it is not suspected to be a contaminant at these sites since it is not 

related to site activities. Soil samples will be collected after the remedial action has 

been completed. At that time, soil will again be analyzed for methylene chloride to 

verify that it was present as a laboratory contaminant only. 
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a 

Methylene 
chloride 

Table C-1 

Soil Contaminants Eliminated as Chemicals of Concern 
Based on Blanks Data 

51-410 6/12 140 ZB Sample less 
than 10 times 
ZB 

ZB = Methanol Blank 

b Analyzed byTCLP (p.g/L). 
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Table C-2 

Inorganic Contaminants Below Upper Tolerance Limits in Soil 

Arsenic 

Beryllium 

Chromium 

Nickel 
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Table C-3 

Inorganic Contaminants Below Statistical Background in Groundwater 

Chromium 

Copper 

Lead 

Nickel 

Zinc 
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Table C-4 

Site 8--Soil Chemicals of Concern 

I•••D.C·••••••••·····················••............................................................. •••·•····>. •·•···•••••············••·•···•x.w·• .. ·· ·•·••·············•·•·· ••••••• >>··············· /)<····~.}\ ··. ;Fi~~"~'J~' 
4,4'-DDD 1.1 

4,4'-DDE 1.7 

4,4'-DDT 2.6 

Aldrin 0.01 

Benzene .003 

Cadmium 0.9 

Chlordane 1.5 

Chlorobenzene 0.02 

Copper 29.5 

delta-BHC 0.01 

Endosulfan IT 0.003 

Endosulfan Sulfate 0.7 

Ethyl benzene 2.6 

Heptachlor 0.02 

Heptachlor epoxirle 25.0 

Lead 111.8 

Mercury 0.9 

Methylene chloride 0.6 

Toluene 0.006 

Zinc 224.5 
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Table C-5 

Site 14--Soil Chemicals of Concern 

4,4'-DDD 3.9 

4,4'-DDE 2.8 

4,4'-DDT 117.3 

Aldrin 0.5 

Chlordane 10.1 

Endosulfan II 0.01 

0.5 

0.2 

MCPP 116.0 

Methylene chloride 0.4 
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APPENDIXD 

FS RISK ASSESSMENT SUPPORTING DATA 



FS Risk Assessment--Exposure Algorithms and Assumptions 

Inhalation of ambient air (fugitive dust or volatiles) 

Intake (mg/kg-day) = (CA x IR x ET x EF x ED)/BW x Al) 

CA = Contaminant concentration in ambient air (mg/m3 ) 

IRA = Inhalation Rate of Ambient Air (m3 /hour) 

ET = Exposure time (hours/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

BW = Body weight (kg) 

AT = Averaging time- period over which exposure is averaged (days) 

Parameter 

CA 

IRA 

ET 

EF 

ED 

BW 

AT 

Assumptions 

Site-specific 

Adults: 2.1 m3 /hour- moderate activity level, EPA, 1989); 3.0 m3 /hour- high activity level, EPA, 1989). 

Child: 2.4 m3 /hour- average for ages 8-17, moderate activity level (EPA, 1989). 

2 hours/day- assumes workers spend 2 hours/day at the site; also 2 hours/day for participation in outdoor 

recreational activities. 

Worker: 250 days/year- assumes workers are at the site 5 days/week for 50 weeks/year (EPA, 1991). 

Child: 175 events/year- assumes children are involved in outdoor recreational activities 6 months/year, 

subtracting 2 weeks of vacation away from the site. 

Worker: 25 years- 90th percentile time spent working at the same location (EPA, 1991); 30 years- reasonable 

maximum. 

Child: 9 years- national median time-50th percentile-time at one residence (EPA, 1989); for military families 

this is comparable to three 3-year tours-of-duty. 

Adult: 70 kg (EPA, 1989). 

Child: 49 kg (BW averaged for ages 8-17; EPA, 1989). 

Carcinogenic effects: 25550 (70 years x 365 days/year) 

Noncarcinogenic effects: 9125 (ED x 365 days/year) 25 years; 3285 (9 years); 10950 (30 years). 
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FS Risk Assessment--Incidental Ingestion of Soil 

Intake (mg/kg-day) = (CS x IR x CF x FI x EF x ED)/(BW x A1) 

CS = Chemical concentration in soil (mg/kg) 

IR = Ingestion Rate (mg soil/day) 

CF = Conversion factor (kg/mg) 

FI = Fraction ingested from contaminated source (unitless) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

BW = Body weight (kg) 

AT = Averaging time- period over which exposure is averaged (days) 

Parameter 

cs 

IR 

CF 

FI 

EF 

ED 

BW 

AT 

Assumptions 

Site-specific 

Adult: 1000 mg/day- amount of soil ingested/day while participating in outdoor recreational activities, represents 

an upper-range ingestion rate for children (EPA, 1991). 

lE-06 kg/mg. 

1 - assumes 100% of the soil ingested is from the contaminated site. This represents a worst-case exposure 

scenario. This value should be used because it would be hard to justify using a smaller fraction. 

Worker: 250 days/year- assumes workers are at the site 5 days/week for 50 weeks/year (EPA, 1991); 

Child: 175 events/year- assumes children are involved in outdoor recreational activities 6 months/year, 

subtracting 2 weeks of vacation away from the site. 

Worker: 25 years- 90th percentile time spent working at the same location (EPA, 1991); 30 years- reasonable 

maximum; 

Child: 9 years- national median time-50th percentile-time at one residence (EPA, 1989); for military families 

this is comparable to three 3-year tours-of-duty. 

Adult: 70 kg (EPA, 1989); 

Child: 49 kg (BW averaged for ages 8-17: EPA, 1989). 

Carcinogenic effects: 25550 (70 years x 365 days/year) 

Noncarcinogenic effects: 9125 (ED x 365 days/year) 25 years; 3285 (9 years); 10950 (30 years). 
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FS Risk Assessment--Dermal Contact with Soil 

Absorbed Dose (mg/kg-day) = (CS x CF x SAx AF x ABS x EF x ED)/(BW x A 'I) 

CS = Chemical concentration in soil (mg/kg) 

CF = Conversion factor (kg/mg) 

SA = Skin surface area available for contact (crrf /event) 

AF = Soil to skin adherence factor (mgjcrrf) 

ABS = Absorption factor (unitless) 

EF = Exposure frequency (events/year) 

ED = Exposure duration (years) 

BW = Body weight (kg) 

AT = Averaging time- period over which exposure is averaged (days) 

Parameter 

cs 
CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

Assumptions 

Measured concentrations in surface soils or sediments at the site. 

1E-06 kg/mg 

Worker: 4300 crrf jevent- occupational, adult male (mean skin surface area for arms, hands, and head) (EPA, 

1989); 

Child: 4620 crrf jevent- children involved in recreational activities, averaged for ages 8-17 (EPA, 1989). 

2.77 mgjcrrf -Kaolin clay, for hands (EPA, 1989). 

Chemical-specific. ABS for cadmium is 0.002 (CAPCOA, 1991). It is recommended that values of 1% for 

inorganic chemicals and 10% for organic chemicals be used as estimates of dermal absorption from a soil matrix 

(Clement, 1988). 

Worker: 250 events/year- 5 day work week for 50 weeks/year (EPA, 1991); 

Child: 175 events/year - assumes children are involved in outdoor recreational activities 6 months/year, 

subtracting 2 weeks of vacation away from the site. 

Worker: 25 years (95th percentile time spent working at the same location (EPA, 1991); Reasonable maximum 

value of 30 years was assumed; 

Child: 9 years- national median time-50th percentile-time at one residence (EPA, 1989); for military families 

this is comparable to three 3-year tours-of-duty. 

Adult: 70 kg (EPA, 1989); 

Child: 49 kg (BW averaged for ages 8-17; EPA, 1989). 

Carcinogenic Effects: 25550 (70 years x 365 days/year); 

Noncarcinogenic Effects: 3285 (ED x 365 daysjyear) 9 years; 

9125 (ED x 365 days/year) 25 years; 

10950 (30 years). 
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FS Risk Assessment--Dermal Contact with Water (wading and splashing) 

Absorbed dose (mg/kg-day) = (CW x SAx PC x Ef x EF xED x CF)/(BW x AT) 

CW = Chemical concentration in water (mg/liter) 

SA = Skin surface area available for contact (cnf) 

PC = Chemical specific dermal permeability constant (cm/hr) 

Ef = Exposure time (hours/event) 

EF = Exposure frequency (events/year) 

ED = Exposure duration (years) 

CF = Volumetric conversion factor for water (literjcm3) 

BW = Body weight (kg) 

AT = Averaging time- period over which exposure is averaged (days) 

Parameter 

cw 
SA 

PC 

Ef 

EF 

ED 

CF 

BW 

AT 

Assumptions 

Measured concentrations in the water at the site. 

Child: Average = 4620 cnf /event- children involved in recreational activities (wading), averaged for ages 8-17 

(EPA, 1989). Reasonable maximum = 13328 cnf /event- children swimming (EPA, 1989). 

Chemical-specific. Values for some organic compounds are available in EPA, 1991b, and in EPA dermal 

permeability database. Values for metals are not available. 

2 hour/event- assumes children play in water 2 hour/event. 

175 events/year- assumes children are involved in outdoor recreational activities 6 months/year, subtracting 2 

weeks for vacation away from the site. 

9 years- national median time-50th percentile-time at one residence (EPA, 1989); for military families this is 

comparable to three 3-year tours-of-duty. 

0.0011iter/cm3 . 

49 kg (BW averaged for ages 8-17; EPA, 1989). 

Carcinogenic Effects: 25550 (70 years x 365 days/year); 

Noncarcinogenic Effects: 3285 (ED x 365 days/year). 
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Table D-1 

FS Risk Assessment, Site 8 

Ingestion Of Soil: Soil - Site 8 

Contaminant 

Aldrin 

Cadmium 

Chlordane 

Chlorobenzene 

Copper 

4,4'-DDT 

Endosulfan II 

Ethyl benzene 

Heptachlor 

Heptachlor epoxide 

Lead 

Mercury 

Methylene chloride 

Toluene 

Zinc 

Chronic 
RID 

3E-5 

lE-3 

6E-5 

2E-2 

4E-2 

5E-4 

5E-5 

lE-1 

5E-4 

1.3E-5 

4.3E-4 

3E-4 

6E-2 

2E-1 

2E-1 

Dermal Contact With Soil: Soil - Site 8 

Contaminant 

Aldrin 

Cadmium 

Chlordane 

Chlorobenzene 

Copper 

4,4'-DDT 

Endosulfan II 

Ethyl benzene 

Heptachlor 

Heptachlor epoxide 

Lead 

Mercury 

Methylene chloride 

Toluene 

Zinc 

Chronic 
RID 

3E-5 

lE-3 

6E-5 

2E-2 

4E-2 

5E-4 

5E-5 

lE-1 

5E-4 

1.3E-5 

4.3E-4 

3E-4 

6E-2 

2E-1 

2E-l 

Average Intake 

151E-8 

1.02E-6 

1.73E-6 

2.37E-8 

3.46E-5 

3E-6 

2.94E-9 

3.05E-9 

2.26E-8 

2.93E-8 

1.31E-4 

1.06E-6 

6.93E-7 

7.48E-9 

2.64E-4 

Average Intake 

15E-7 

2.03E-7 

1.72E-5 

2.35E-7 

3.44E-5 

2.98E-5 

2.91E-8 

3.03E-8 

2.25E-7 

2.91E-7 

1.3E-5 

1.05E-6 

6.88E-6 

7.42E-8 

2.62E-4 
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Reas. Max. 
Intake 

151E-8 

1.02E-6 

1.73E-6 

2.37E-8 

3.46E-5 

3E-6 

2.94E-9 

3.05E-9 

2.26E-8 

2.93E-8 

1.31E-4 

1.06E-6 

6.93E-7 

7.48E-9 

2.64E-4 

Reas. Max. 
Intake 

15E-7 

2.03E-7 

1.72E-5 

2.35E-7 

3.44E-5 

2.98E-5 

2.91E-8 

3.03E-8 

2.25E-7 

2.91E-7 

1.3E-5 

1.05E-6 

6.88E-6 

7.42E-8 

2.62E-4 

Average Reas. Max. 
Haz. Index Haz. Index 

5E-4 5E-4 

lE-3 lE-3 

3E-2 3E-2 

lE-6 lE-6 

9E-4 9E-4 

6E-3 6E-3 

6E-5 6E-5 

3E-8 3E-8 

5E-5 5E-5 

2E-3 2E-3 

3E-1 3E-1 

4E-3 4E-3 

lE-5 lE-5 

4E-8 4E-8 

lE-3 lE-3 

Average Reas. Max. 
Haz. Index Haz. Index 

5E-3 5E-3 

2E-4 2E-4 

3E-1 3E-1 

lE-5 lE-5 

9E-4 9E-4 

6E-2 6E-2 

6E-4 6E-4 

3E-7 3E-7 

4E-4 4E-4 

2E-2 2E-2 

3E-2 3E-2 

3E-3 3E-3 

lE-4 lE-4 

4E-7 4E-7 

lE-3 lE-3 



Inhalation Of Vapor: Ambient air- Site 8 

Contaminant 

Chlorobenzene* 

Ethyl benzene* 

Mercury* 

Methylene chloride* 

Toluene* 

Chronic 
RID 

2&.2 

1 

3&.4 

3 

4&.1 

Table D-1 

(Continued) 

Average Intake 

8.12&.3 

159&.3 

3.03&.3 

7.02 

5.32&.3 

Reas. Max. 
Intake 

1.16&.2 

2.27E-3 

4.33&.3 

1E+1 

7.6&-3 

Average Reas. Max. 
Haz. Index Haz. Index 

4&.1 6&.1 

2&.3 2&.3 

1E+1 1E+1 

2. 3. 

1&.2 2&.2 

Xylenes 8.6&-2 2.27&.6 3.24&.6 3&.5 4&.5 

I .L;{L'ti' / . . .. . . .. . . ) . i '__L_ 
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Ingestion Of Soil: Soil - Site 8 

Contaminant SF Evidence 

Aldrin 17 B2 

Benzene 2.9&-2 A 

Chlordane 1.3 B2 

4,4'-DDD 2.4&-1 B2 

4,4'-DDE 3.4&-1 B2 

4,4'-DDT 3.4&-1 B2 

Heptachlor 45 B2 

Heptachlor epoxide 9.1 B2 

Methylene chloride 75&.3 B2 

Dermal Contact With Soil: Soil - Site 8 

Contaminant SF Evidence 

Aldrin 17 B2 

Benzene 2.9&-2 A 

Chlordane 1.3 B2 

4,4'-DDD 2.4&-1 B2 

4,4'-DDE 3.4&-1 B2 

4,4'-DDT 3.4&-1 B2 

Heptachlor 45 B2 

Heptachlor epoxide 9.1 B2 

Methylene chloride 75&.3 B2 

Inhalation Of Vapor: Ambient air- Site 8 

Contaminant SF Evidence 

Aldrin* 4.9&-6 B2 

Benzene* 8.3&-9 A 

Cadmium* 1.8&-6 B1 

Chlordane• 3.7E-7 B2 
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Average COl 

5.41&.9 

1.09&.9 

6.2&-7 

458&.7 

6.95&.7 

1.07&.6 

8.08&.9 

1.05&.8 

2.47E-7 

Average COl 

5.37E-8 

1.08&.8 

6.15&.6 

455&.6 

6.89&.6 

1.06&.5 

8.03&.8 

1.04&.7 

2.46&.6 

Average COl 

155&.5 

9.17E-3 

1.05&.3 

1.78&.3 

Reas. Max. 
COl 

6.49&.9 

1.31&.9 

7.44&.7 

55&.7 

8.34&.7 

1.29&.6 

9.7E-9 

1.26&.8 

2.97E-7 

Reas. Max. 
COl 

6.44&.8 

1.3&-8 

7.38&.6 

5.45&.6 

8.27&.6 

1.28&.5 

9.63&.8 

1.25&.7 

2.95&.6 

Reas. Max. 
COl 

2.66&.5 

157E-2 

1.8&-3 

3.05&.3 

Average 
Risk 

9&.8 

3&.11 

8&.7 

1&.7 

2&.7 

4&.7 

4&.8 

1&.7 

2&.9 

Average 
Risk 

9&.7 

3&.10 

8&.6 

1&.6 

2&.6 

4&.6 

4&.7 

9&.7 

2&.8 

Average 
Risk 

8&.11 

8&.11 

2&.9 

7E-10 

Reas. Max. 
Risk 

1&.7 

4&.11 

1&.6 

1&.7 

3&.7 

4&.7 

4&.8 

1&.7 

2&.9 

Reas. Max. 
Risk 

1&.6 

4&.10 

1&.5 

1&.6 

3&.6 

4&.6 

4&.7 

1&.6 

2&.8 

Reas. Max. 
Risk 

1&.10 

1&.10 

3&.9 

1&.9 



Table D-1 

(Continued) 

delta-BHC 1.8 D 4.71E-6 8.07E-6 8E-6 1E-5 

4,4'-DDT* 9.7E-5 B2 3.08E-3 5.28E-3 3E-7 SE-7 

Heptachlor* 1.3E-6 B2 2.32E-5 3.97E-5 3E-11 SE-ll 

Heptachlor epoxide* 2.6E-3 B2 3E-5 S.lSB-5 8E-8 1E-7 

Methylene chloride* 4.7E-10 B2 2.51 4.3 lE-9 2E-9 

1,1-Dichloroethene* SE-8 c 4.15E-4 7.12E-4 2E-11 4E-11 

1,2-Dichloroethane* 2.6E-8 B2 2.66E-5 4.56B-5 7E-13 1E-12 

Chloroform* 2.3E-8 B2 3.74E-6 6.41E-6 9E-14 lE-13 
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APPENDIXE 

AIR MODELING DISCUSSION AND SUPPORTING DATA 



AIR MODELING DISCUSSION 

SITE 8 

E-1 



1.0 EMISSION ESTIMATION 

Emission rates of chemical compounds due to volatilization and wind 

entrainment of contaminated dust from Site 8 were estimated using predictive equations 

recommended by the U.S. EPA. 

Emission rates of detected chemicals from Site 8 were calculated using 

emission rate equations applicable to various emission mechanisms. The various types of 

mechanisms considered included: 

• Volatilization of organic compounds from surface contamination of soils, 

(contamination between 0 and 2 feet of soil); 

• Volatilization of organic compounds from contaminated groundwater, 

(contamination between 8 and 10 feet); 

• Volatilization of organic compounds from wastes buried wastes below the 

soil surface, (contamination below 2 feet); 

• Wind entrainment of contaminated surface soil; 

(surface contamination: 0-2 feet); and 

• Emissions of contaminated dust due to vehicular traffic. 

Each of the emission mechanisms and the equations used to calculate 

emission rates are discussed below. 
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1.1 Volatilization from Surface Contamination 

For the estimation of emission rates due to volatilization from open 

landfills (i.e., open dump), Shen (1981), suggests using Arnold's equation (Arnold, 1944) 

with Ziegler's modification (Ziegler, 1979). This equation was determined to be the 

most applicable equation to estimate emission of volatile compounds detected at the 

surface (0-2 feet) of the sites in this study. The equation presented below was used for 

calculation of emission of surface detected volatiles at sites 8. 

where: Ei = emission rate (glm2-sec); 

ce = equilibrium vapor pressure (fraction); 

4 = length of open dump (ems); 

D = diffusion coefficient ( cm2 I sec); 

v = wind speed (ems I sec); 

F v = correction factor 

= ce (-0.848) + 1.0635; 

WJW =weight% of component i in bulk waste (gig); 

w = width of open dump (54.54 ems); 

A = area of open dump (2974.42 m2
); and 

Pi = gas density of component i. 

The annual average wind speed (v) for the Holloman AFB area of 2.57 

meters per second was used in the equation. The weight fraction (WJW) of each 

volatile compound used in the above equation was the average concentration measured 
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at the site. Contaminants detected between 0 and 2 ft below the soil surface were 

considered as surface contaminants. 

1.2 Volatilization from Buried Waste/Contaminated Groundwater 

The Shen equation (Shen, 1981) was used to estimate emissions from 

buried wastes, defined as soil contamination below a depth of 2 ft. Shen presents the 

following equation, which is derived from Fick's Law for steady-state diffusion: 

where: Ei = emission rate (g/m2); 

Di = diffusion coefficient (cm2 /sec); 

Cs = saturation vapor concentration of component i (g/cm3
); 

A = area of open dump ( cm2
); 

Pt = soil porosity (dimensionless); 

Wi = weight %of component i in bulk waste (g/g); and 

L = effective depth of soil cover (ems). 

Soil porosity was based on field tests at Site 8 and was 0.41. This value 

was assumed to be constant over the entire depth of contamination. 

A minimum depth of cover (L) of 2ft (0.6 m) was assumed for all buried 

wastes, since contamination detected between 0 and 2 ft were considered as surface con­

tamination. Groundwater contamination detected between 8 and 10 feet was assumed to 

be buried waste with a depth of cover of 8 feet. 
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1.3 Wind Blown Dust 

Non-volatile organics and metals can enter the atmosphere due to wind 

entrainment of contaminated surface soil at Site 8. The wind-blown dust equation 

(Bohn, et al, 1978), presented bel~w, was used to calculate the total dust emissions. 

where: 

e s f -x-x-

E = 3400 50 15 25 
X (l-VC) 

(ps~Er 

E = emission rate (lb / acre-yr); 

e = surface erodibiltility (235); 

s = silt content (37.55 % ); 

f = percentage of time wind exceeds 12 mph (12%); 

P-E = Thomwaite's Precipitation-Evaporation 

Index (19 for Holloman AFB area); and 

VC = Vegetative cover (none for Site 8). 

The emission rate of each non-volatile chemical was then calculated by 

multiplying the dust emission rate by the average measured concentration of the 

chemical in the surface soil (0-2 ft). 

The surface erodibility was determined for each site and was defined as the 

percentage of soil particles not passing a No. 10 sieve. The silt content was based on the 

percentage of soil particles passing a No. 200 sieve. The was is no vegetative cover at 

site 8. 
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1.4 Emissions From Vehicular Traffic 

The Refuse Collection Truck Washrack is located at Site 8. The quantity 

of dust emissions from a given area of unpaved road varies linearly with the volume of 

traffic. The following equation from section 11.2.1.2 of AP-42 was used to estimate dust 

emissions from trucks: 

( 
s ) ( s) ( w)0

·
7 (w)o.s (365 p) E=5.9x 

12 
x 

30 
x "3 x "4 x 

365 
xVMT 

E = emission rate (lbs/year); 

k = particle size multiplier (1.0); 

s = silt content (37.55 % for Site 8); 

S = mean vehicle weight (5 mph); 

W = mean vehicle weight (15 tons); 

w = mean number of wheels (10); 

p = number of days with at least 0.01 inches of precipitation per year 

(80 days); and 

VMT = vehicle miles travelled per year = 711.36 

( 6 trucks per hour, 8 hours per day, 5 days per week, 300 feet per 

truck). 

The emission rate of non-volatile chemicals detected at Site 8, due to truck 

movement, was calculated by multiplying the dust emission rate by the average measured 

surface concentration of the chemicals. 
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2.0 EMISSION SOURCE CHARACTERIZATION AND DISPERSION 

Site 8 was modeled as an area source to predict the impact on onsite 

occupational receptors. The total contaminated area for Site 8 was estimated to be 2975 

m2
• The ISCLT model does not compute a concentration for any receptor physically 

located on the area source being modeled. Therefore, concentrations at these recep­

tors were calculated by dividing the mass emission rate by the air flow through the cross 

section of the source. The air flow was the product of the length (of the area source), 

height, and the average wind speed. A height of 6 feet, representative of an average 

worker was assumed. The average wind speed for the Holloman AFB area (2.57 meters 

per second) was used. Site 8 has a length of 54.54 meters. The on-site unit 

concentration was calculated to be 3898.65 Jtg/m3
• This concentration was based on a 

unit emission rate of 1 gram/sec. The concentration for each pollutant was obtained by 

multiplying the unit emission concentration with the emission rate for that pollutant. 
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SUPPORTING DATA 

SITE 8 
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ti1 
I 
\0 

SITE 08 Emissions and On-Site Concentrations 

.:·:.·.· ... ·.··:·::::::::::_:_.. 

Cltelni@iJ~ / 

1,2-Dichloroethane 
1,2-Dichloroethene 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Benzene 
Bromodichloromethane 
Cadmium 
Chlordane 
Chlorobenzene 
Chloroform 
Copper 
Dichloroprop 
Endosulfan II 
Endosulfan sulfate 
Ethyl benzene 
Heptachlor 
Heptachlor epoxide 
Lead 
Mercury 
Methylene chloride 
Naphthalene 
Toluene 
Xylenes 
Zinc 
delta-BHC 
gamma-BHC 

1.092E+03 
1.657E+03 
2.557E+03 
1.290E+01 

8.725E+02 
1.478E+03 

2.950E+04 

2.500E+OO 
6.800E-01 

1.928E+01 
2.495E+01 
1.118E+05 
9.000E+02 

2.245E+05 
1.370E+01 

··Surface 

1.53512E-06 
2.32869E-06 
3.593908-06 
1.81347E-08 
2.92601E-06 

1.22655E-06 
2.07705E-06 
3.60100E-06 

4.14708E-05 

3.51447E-09 
9.55936E-10 
3.79123E-07 
2.70966E-08 
3.50744E-08 
1.57132E-04 
1.26521E-06 
3.12232E-03 

2.35178E-06 

3.15600E-04 
1.92593E-08 
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5.18258E-07 

2.90599E-09 

3.32053E-08 

8.51329E-06 
1.44031E-09 

4.66517E-09 

1.04030E-08 

3.27975E-07 

6.35409E-06 4.40636E-08 
9.96647E-10 

1.39974E-08 4.27700E-09 
3.53475E-09 

O.OOOE+OO 
O.OOOE+OO 

1.047E-07 
1.589E-07 
2.452E-07 
1.237E-09 

O.OOOE+OO 
0.0008+00 

8.367E-08 
1.417E-07 

O.OOOE+OO 
0.0008+00 

2.829E-06 
0.0008+00 

2.3988-10 
6.521E-11 

O.OOOE+OO 
1.848E-09 
2.393E-09 

1.071928-05 
8.631E-08 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

2.153E-05 
1.314E-09 

O.OOOOOE+OO 
5.98490E-03 4.08278E-04 
9.07874E-03 6.19333E-04 
1.40114E-02 9.55826E-04 
7.07007E-05 4.82306E-06 
1.14075E-02 O.OOOOOE+OO 

0.000008+00 O.OOOOOE+OO 
4.78189E-03 3.26211E-04 
8.09770E-03 5.52408E-04 
1.40390E-02 O.OOOOOE+OO 

0.000008+00 O.OOOOOE+OO 
1.616808-01 1.102958-02 

0.000008+00 O.OOOOOE+OO 
1.370178-05 9.34701E-07 
3.72686E-06 2.54239E-07 
1.47807E-03 O.OOOOOE+OO 
1.05640E-04 7.20655E-06 
1.36743E-04 9.32832E-06 
6.12603E-Ol 4.17905E-02 
4.93261E-03 3.36492E-04 

1.21728E+Ol O.OOOOOE+OO 
O.OOOOOE+OO O.OOOOOE+OO 

9.16877E-03 O.OOOOOE+OO 
O.OOOOOE+OO O.OOOOOE+OO 
1.23041E+OO 8.39362E-02 

7.50853E-05 5.12216E-06 

O.OOOE+OO O.OOOOOE+OO 1.29456E-04 1.295E-04 
O.OOOOOE+OO 2.02051E-03 O.OOOOOE+OO 2.021E-03 

6.39318E-03 O.OOOOOE+OO O.OOOOOE+OO 6.393E-03 
9.69808E-03 O.OOOOOE+OO O.OOOOOE+OO 9.698E-03 
1.49672E-02 O.OOOOOE+OO O.OOOOOE+OO 1.497E-02 
7.55238E-05 O.OOOOOE+OO O.OOOOOE+OO 7.552E-05 
1.140758-02 0.000008+00 3.319038-02 4.4608-02 

0.000008+00 O.OOOOOE+OO 5.61527E-06 5.615E-06 
5.10810E-03 O.OOOOOE+OO O.OOOOOE+OO 5.1088-03 
8.65011E-03 O.OOOOOE+OO O.OOOOOE+OO 8.650E-03 
1.40390E-02 1.13295E-05 O.OOOOOE+OO 1.405E-02 

O.OOOOOE+OO 0.000008+00 1.818798-05 1.819E-05 
1.72709E-01 O.OOOOOE+OO O.OOOOOE+OO 1.7278-01 

0.000008+00 0.000008+00 4.055758-05 4.0568-05 
1.463648-05 0.000008+00 0.000008+00 1.4648-05 
3.98110E-06 O.OOOOOE+OO O.OOOOOE+OO 3.981E-06 
1.47807E-03 O.OOOOOE+OO 1.27866E-03 2.757E-03 
1.12847E-04 O.OOOOOE+OO O.OOOOOE+OO 1.128E-04 
1.46071E-04 O.OOOOOE+OO O.OOOOOE+OO 1.461E-04 
6.54393E-01 0.000008+00 O.OOOOOE+OO 6.544E-Ol 
5.26910E-03 O.OOOOOE+OO O.OOOOOE+OO 5.269E-03 

1.21728E+Ol 2.47724E-02 1.71788E-04 1.220E+Ol 
O.OOOOOE+OO 0.000008+00 3.88558E-06 3.886E-06 

9.16877E-03 5.45711E-05 1.66745E-05 9.240E-03 
O.OOOOOE+OO O.OOOOOE+OO 1.37808E-05 1.378E-05 
1.31435E+OO O.OOOOOE+OO O.OOOOOE+OO 1.314E+OO 

8.02075E-05 O.OOOOOE+OO O.OOOOOE+OO 8.021E-05 

UnitConc. = 3.899E+03 ug!m3 



APPENDIXF 

ANALYTICAL DATA FOR 
SITES 2&5, 8, AND 14 



ANALYTICAL DATA FOR SOILS 

F-1 



Sampleid Siteid Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_OI_Measure 
91 JULH002&5-001 02&5 N 5 7 Benzene N 3.7 ug/kg 
91JULH002&5-002 02&5 N 10 12 Benzene N < 120 ug/kg 
91 JULH002&5-003 02&5 N 0 2 Benzene N < 120 ug/kg 
91 JULH002&5-004 02&5 N 2.5 4.5 Benzene N < 130 ug/kg 
91 JULH002&5-005 02&5 N 0 2 Benzene N < 130 ug/kg 
91 JULH002&5-006 02&5 N 10 12 Benzene N < 120 ug/kg 
91 JULH002&5-007 02&5 N 0 2 Benzene N 5.8 ug/kg 
91JULH002&5-008 02&5 N' 2.5 4.5 Benzene N 2.2 ug/kg 
91 JULH002&5-009 02&5 N 2 4 Benzene N < 130 ug/kg 
91 JULH002&5-01 0 02&5 N 8 10 Benzene N < 130 ug/kg 
91JULH002&5-011 02&5 N 10 12 Benzene N < 110 ug/kg 
91JULH002&5-012 02&5 N 15 17 Benzene N 1800 ug/kg 
91 JULH002&5-013 02&5 N 2.5 4.5 Benzene N < 140 ug/kg 
91JULH002&5-014 02&5 N 7.5 9.5 Benzene N < 110 ug/kg 
91JULH002&5-015 02&5 N 10 12 Benzene N < 130 ug/kg 
91 JULH002&5-016 02&5 N 15 17 Benzene N < 130 ug/kg 
91 JULH002&5-017 02&5 N 5 7 Benzene N < 120 ug/kg 
91 JULH002&5-018 02&5 N 15 17 Benzene N 12000 ug/kg 
91JULH002&5-019 02&5 N 5 7 Benzene N < 120 ug/kg 

"Tj 
91 JULH002&5-020 02&5 N 15 17 Benzene N 4500 ug/kg I 

N 
91 JULH002&5-021 02&5 N 2.5 4.5 Benzene N 120 ug/kg < 
91 JULH002&5-022 02&5 N 10 12 Benzene N < 140 ug/kg 
91JULH002&5-023 02&5 N 10 12 Benzene N < 110 ug/kg 
91JULH002&5-024 02&5 N 15 17 Benzene N 48000 ug/kg 
91JULH002&5-025 02&5 N 0 2 Benzene N 46 ug/kg 
91 JULH002&5-026 02&5 N 10 12 Benzene N 64 ug/kg 
91 JULH002&5-027 02&5 N 5 7 Benzene N < 120 ug/kg 
91 JULH002&5-028 02&5 N 10 12 Benzene N < 130 ug/kg 
91 JULH002&5-029 02&5 N 0 2 Benzene N < 120 ug/kg 
91JULH002&5-030 02&5 N 5 7 Benzene N < 120 ug/kg 
91JULH002&5-031 02&5 N 2.5 4.5 Benzene N < 120 ug/kg 
91JULH002&5-032 02&5 N 7.5 9.5 Benzene N < 130 ug/kg 
91 JULH002&5-033 02&5 FD 5 7 Benzene FD < 120 ug/kg 
91 JULH002&5-034 02&5 FD 15 17 Benzene FD 43000 ug/kg 
91 JULH002&5-001 02&5 N 5 7 Ethyl benzene N < 130 ug/kg 
91 JULH002&5-002 02&5 N 10 12 Ethyl benzene N < 120 ug/kg 
91JULH002&5-003 02&5 N 0 2 Ethyl benzene N < 120 ug/kg 
91JULH002&5-004 02&5 N 2.5 4.5 Ethyl benzene N 2.9 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_OLMeasure 
91 JULH002&5-005 02&5 N 0 2 Ethyl benzene N 12 ug/kg 
91 JULH002&5-006 02&5 N 10 12 Ethyl benzene N 2.4 ug/kg 
91JULH002&5-007 02&5 N 0 2 Ethyl benzene N 1200 ug/kg 
91 JULH002&5-008 02&5 N 2.5 4.5 Ethyl benzene N 100 ug/kg 
91 JULH002&5-009 02&5 N 2 4 Ethyl benzene N < 130 ug/kg 
91JULH002&5-010 02&5 N 8 1 0 Ethyl benzene N < 130 ug/kg 
91 JULH002&5-011 02&5 N 10 12 Ethyl benzene N < 110 ug/kg 
91 JULH002&5-012 02&5 N 15 17 Ethyl benzene N 29000 ug/kg 
91 JULH002&5-013 02&5 N 2.5 4.5 Ethyl benzene N 20 ug/kg 
91 JULH002&5-014 02&5 N 7.5 9.5 Ethyl benzene N < 110 ug/kg 
91JULH002&5-015 02&5 N 10 12 Ethyl benzene N < 130 ug/kg 
91JULH002&5-016 02&5 N 15 17 Ethyl benzene N < 130 ug/kg 
91 JULH002&5-017 02&5 N 5 7 Ethyl benzene N 13 ug/kg 
91JULH002&5-018 02&5 N 15 17 Ethyl benzene N 62000 ug/kg 
91 JULH002&5-019 02&5 N 5 7 Ethyl benzene N < 120 ug/kg 
91 JULH002&5-020 02&5 N 15 17 Ethyl benzene N 35000 ug/kg 
91 JULH002&5-021 02&5 N 2.5 4.5 Ethyl benzene N 18 ug/kg 
91JULH002&5-022 02&5 N 10 12 Ethyl benzene N < 140 ug/kg 
91 JULH002&5-023 02&5 N 10 12 Ethyl benzene N 23 ug/kg 

"Tj 91JULH002&5-024 02&5 N 15 17 Ethyl benzene N 180000 ug/kg 
I 

91 JULH002&5-025 02&5 N 0 2 Ethyl benzene N 240 ug/kg w 
91 JULH002&5-026 02&5 N 10 12 Ethyl benzene N 4600 ug/kg 
91 JULH002&5-027 02&5 N 5 7 Ethyl benzene N 62 ug/kg 
91 JULH002&5-028 02&5 N 10 12 Ethyl benzene N 130 ug/kg 
91 JULH002&5-029 02&5 N 0 2 Ethyl benzene N < 120 ug/kg 
91 JULH002&5-030 02&5 N 5 7 Ethyl benzene N 180 ug/kg 
91 JULH002&5-031 02&5 N 2.5 4.5 Ethyl benzene N < 120 ug/kg 
91JULH002&5-032 02&5 N 7.5 9.5 Ethyl benzene N < 130 ug/kg 
91 JULH002&5-033 02&5 FD 5 7 Ethyl benzene FD 45 ug/kg 
91JULH002&5-034 02&5 FD 15 17 Ethyl benzene FD 21 0000 ug/kg 
91 JULH002&5-001 02&5 N 5 7 Methyl ethyl ketone N < 2700 ug/kg 
91JULH002&5-002 02&5 N 10 12 Methyl ethyl ketone N < 2500 ug/kg 
91 JULH002&5-003 02&5 N 0 2 Methyl ethyl ketone N < 2400 ug/kg 
91JULH002&5-004 02&5 N 2.5 4.5 Methyl ethyl ketone N < 2600 ug/kg 
91 JULH002&5-005 02&5 N 0 2 Methyl ethyl ketone N < 2500 ug/kg 
91JULH002&5-006 02&5 N 10 12 Methyl ethyl ketone N < 2500 ug/kg 
91 JULH002&5-007 02&5 N 0 2 Methyl ethyl ketone N < 2400 ug/kg 
91JULH002&5-008 02&5 N 2.5 4.5 Methyl ethyl ketone N < 2500 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91JULH002&5-009 02&5 N 2 4 Methyl ethyl ketone N < 2700 ug/kg 

91JULH002&5-010 02&5 N 8 10 Methyl ethyl ketone N < 2500 ug/kg 

91JULH002&5-011 02&5 N 10 12 Methyl ethyl ketone N < 2300 ug/kg 

91 JULH002&5-012 02&5 N 15 17 Methyl ethyl ketone N < 13000 ug/kg 

91JULH002&5-013 02&5 N 2.5 4.5 Methyl ethyl ketone N < 2700 ug/kg 
91JULH002&5-014 02&5 N 7.5 9.5 Methyl ethyl ketone N < 2300 ug/kg 

91 JULH002&5-015 02&5 N 10 12 Methyl ethyl ketone N < 2600 ug/kg 

91JULH002&5-016 02&5 N 15 17 Methyl ethyl ketone N < 2500 ug/kg 

91 JULH002&5-017 02&5 N 5 7 Methyl ethyl ketone N < 2400 ug/kg 

91 JULH002&5-018 02&5 N 15 17 Methyl ethyl ketone N < 14000 ug/kg 

91 JULH002&5-019 02&5 N 5 7 Methyl ethyl ketone N < 2400 ug/kg 

91 JULH002&5-020 02&5 N 15 17 Methyl ethyl ketone N < 13000 ug/kg 

91 JULH002&5-021 02&5 N 2.5 4.5 Methyl ethyl ketone N < 2500 ug/kg 

91 JULH002&5-022 02&5 N 10 12 Methyl ethyl ketone N < 2800 ug/kg 

91 JULH002&5-023 02&5 N 10 12 Methyl ethyl ketone N 1800 ug/kg 

91 JULH002&5-026 02&5 N 10 12 Methyl ethyl ketone N 20000 ug/kg 

91JULH002&5-027 02&5 N 5 7 Methyl ethyl ketone N 4200 ug/kg 

91 JULH002&5-028 02&5 N 10 12 Methyl ethyl ketone N 6000 ug/kg 

91JULH002&5-029 02&5 N 0 2 Methyl ethyl ketone N < 2400 ug/kg 

~ 
I 

91JULH002&5-030 02&5 N 5 7 Methyl ethyl ketone N 5800 ug/kg 
~ 91JULH002&5-031 02&5 N 2.5 4.5 Methyl ethyl ketone N < 2400 ug/kg 

91 JULH002&5-032 02&5 N 7.5 9.5 Methyl ethyl ketone N < 2600 ug/kg 

91 JULH002&5-033 02&5 FD 5 7 Methyl ethyl ketone FD < 2300 ug/kg 

91 JULH002&5-034 
91JULH002&5-001 02&5 N 5 7 Toluene N 7.3 ug/kg 

91 JULH002&5-002 02&5 N 10 12 Toluene N 17 ug/kg 

91JULH002&5-003 02&5 N 0 2 Toluene N 11 ug/kg 

91 JULH002&5-004 02&5 N 2.5 4.5 Toluene N 8.2 ug/kg 

91 JULH002&5-005 02&5 N 0 2 Toluene N 8.8 ug/kg 

91JULH002&5-006 02&5 N 10 12 Toluene N 11 ug/kg 

91 JULH002&5-007 02&5 N 0 2 Toluene N 14 ug/kg 

91 JULH002&5-008 02&5 N 2.5 4.5 Toluene N 21 ug/kg 

91 JULH002&5-009 02&5 N 2 4 Toluene N < 130 ug/kg 

91 JULH002&5-01 0 02&5 N 8 10 Toluene N < 130 ug/kg 

91JULH002&5-011 02&5 N 10 12 Toluene N < 110 ug/kg 

91 JULH002&5-012 02&5 N 15 17 Toluene N 11000 ug/kg 

91 JULH002&5-013 02&5 N 2.5 4.5 Toluene N 13 ug/kg 

91 JULH002&5-014 02&5 N 7.5 9.5 Toluene N < 110 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_OLMeasure 
91JULH002&5-015 02&5 N 10 12 Toluene N < 130 ug/kg 
91 JULH002&5-016 02&5 N 15 17 Toluene N < 130 ug/kg 
91 JULH002&5-017 02&5 N 5 7 Toluene N < 120 ug/kg 
91 JULH002&5-018 02&5 N 15 17 Toluene N 16000 ug/kg 
91JULH002&5-019 02&5 N 5 7 Toluene N < 120 ug/kg 
91 JULH002&5-020 02&5 N 15 17 Toluene N 19000 ug/kg 
91 JULH002&5-021 02&5 N 2.5 4.5 Toluene N < 120 ug/kg 
91 JULH002&5-022 02&5 N 10 12 Toluene N < 140 ug/kg 
91 JULH002&5-023 02&5 N 10 12 Toluene N < 110 ug/kg 
91 JULH002&5-024 02&5 N 15 17 Toluene N 210000 ug/kg 
91 JULH002&5-025 02&5 N 0 2 Toluene N 240 ug/kg 
91 JULH002&5-026 02&5 N 10 12 Toluene N 170 ug/kg 
91JULH002&5-027 02&5 N 5 7 Toluene N 14 ug/kg 
91 JULH002&5-028 02&5 N 10 12 Toluene N 28 ug/kg 
91 JULH002&5-029 02&5 N 0 2 Toluene N < 120 ug/kg 
91JULH002&5-030 02&5 N 5 7 Toluene N 73 ug/kg 
91JULH002&5-031 02&5 N 2.5 4.5 Toluene N < 120 ug/kg 
91 JULH002&5-032 02&5 N 7.5 9.5 Toluene N < 130 ug/kg 

1-r'j 91JULH002&5-033 02&5 FD 5 7 Toluene FD 19 ug/kg 
I 
VI 91 JULH002&5-034 02&5 FD 15 17 Toluene FD 230000 ug/kg 

91 JULH002&5-001 02&5 N 5 7 Xylenes N < 130 ug/kg 
91JULH002&5-002 02&5 N 10 12 Xylenes N < 120 ug/kg 
91 JULH002&5-003 02&5 N 0 2 Xylenes N 23 ug/kg 
91 JULH002&5-004 02&5 N 2.5 4.5 Xylenes N < 130 ug/kg 
91JULH002&5-005 02&5 N 0 2 Xylenes N 19 ug/kg 
91 JULH002&5-006 02&5 N 10 12 Xylenes N 3.2 ug/kg 
91 JULH002&5-007 02&5 N 0 2 Xylenes N 620 ug/kg 
91JULH002&5-008 02&5 N 2.5 4.5 Xylenes N 160 ug/kg 
91JULH002&5-009 02&5 N 2 4 Xylenes N < 130 ug/kg 
91 JULH002&5-01 0 02&5 N 8 10 Xylenes N < 130 ug/kg 
91JULH002&5-011 02&5 N 10 12 Xylenes N < 110 ug/kg 
91 JULH002&5-012 02&5 N 15 17 Xylenes N 65000 ug/kg 
91JULH002&5-013 02&5 N 2.5 4.5 Xylenes N 120 ug/kg 
91JULH002&5-014 02&5 N 7.5 9.5 Xylenes N < 110 ug/kg 
91JULH002&5-015 02&5 N 10 12 Xylenes N < 130 ug/kg 
91 JULH002&5-016 02&5 N 15 17 Xylenes N < 130 ug/kg 
91JULH002&5-017 02&5 N 5 7 Xylenes N 41 ug/kg 
91 JULH002&5-018 02&5 N 15 17 Xylenes N 150000 ug/kg 



Sample id Siteid Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91 JULH002&5-019 02&5 N 5 7 Xylenes N < 120 ug/kg 

91JULH002&5-020 02&5 N 15 17 Xylenes N 77000 ug/kg 

91JULH002&5-021 02&5 N 2.5 4.5 Xylenes N 52 ug/kg 

91 JULH002&5-022 02&5 N 10 12 Xylenes N 22 ug/kg 

91 JULH002&5-023 02&5 N 10 12 Xylenes N 130 ug/kg 

91 JULH002&5-024 02&5 N 15 17 Xylenes N 450000 ug/kg 

91JULH002&5-025 02&5 N 0 2 Xylenes N 630 ug/kg 

91 JULH002&5-026 02&5 N 10 12 Xylenes N 3300 ug/kg 

91 JULH002&5-027 02&5 N 5 7 Xylenes N 350 ug/kg 

91 JULH002&5-028 02&5 N 10 12 Xylenes N 780 ug/kg 

91 JULH002&5-029 02&5 N 0 2 Xylenes N < 120 ug/kg 

91 JULH002&5-030 02&5 N 5 7 Xylenes N 990 ug/kg 

91 JULH002&5-031 02&5 N 2.5 4.5 Xylenes N < 120 ug/kg 

91 JULH002&5-032 02&5 N 7.5 9.5 Xylenes N < 130 ug/kg 

91 JULH002&5-033 02&5 FD 5 7 Xylenes FD 110 ug/kg 

91 JULH002&5-034 02&5 FD 15 17 Xylenes FD 520000 ug/kg 

91 JULH003-002 03 N 6 9 Ethyl benzene N 64 ug/kg 

91 JULH003-001 03 N 0 6 Ethyl benzene N 1600 ug/kg 

1-rj 91 JULH003-006 03 N 0 2 Lead N 3.2 mg/kg 
I 

91 JULH003-008 03 N 0 2 Lead N 3.9 mgtkg 0\ 

91JULH003-007 03 N 0 2 Lead N 2.4 mg/kg 

91JULH003-016 03 N 0 1.7 Lead N 1.7 mg/kg 

91 JULH003-017 03 N 0 2 Lead N 3.3 mg/kg 

91 JULH003-002 03 N 6 9 Lead N 48 mg/kg 

91 JULH003-009 03 N 0 2 Lead N 2.9 mg/kg 

91 JULH003-019 03 FD 0 2 Lead FD 4.5 mg/kg 

91 JULH003-01 0 03 N 0 2 Lead N 2.3 mg/kg 

91JULH003-003 03 N 0 2 Lead N 4.3 mg/kg 

91JULH003-011 03 N 0 2 Lead N 38 mg/kg 

91 JULH003-005 03 N 0 2 Lead N 5.2 mg/kg 

91 JULH003-012 03 N 0 2 Lead N 7.8 mg/kg 

91 JULH003-001 03 N 0 6 Lead N 50 mg/kg 

91 JULH003-015 03 N 0 1.5 Lead N 5.4 mg/kg 

91 JULH003-018 03 N 0 2 Lead N 2.4 mg/kg 

91 JULH003-014 03 N 0 2 Lead N 2.8 mgtkg 

91 JULH003-004 03 N 0 2 Lead N 4.8 mg/kg 

91 JULH003-013 03 N 0 1.5 Lead N 5.5 mg/kg 

91 JULH003-001 03 N 0 6 Methylene chloride N 180 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 
91 JULH003-002 03 N 6 9 Methylene chloride N 170 ug/kg 
91 JULH003-001 03 N 0 6 Toluene N 100 ug/kg 
91JULH003-002 03 N 6 9 Toluene N 7 ug/kg 
91 JULH003-001 03 N 0 6 Xylenes N 3300 ug/kg 
91JULH003-002 03 N 6 9 Xylenes N 260 ug/kg 
91 JULH002&5-002 02&5 N 10 12 Methylene chloride N 430 ug/kg 
91JULH002&5-006 02&5 N 10 12 Methylene chloride N 550 ug/kg 
91JULH002&5-008 02&5 N 2.5 4.5 Methylene chloride N < 120 ug/kg 
91 JULH002&5-012 02&5 N 15 17 Methylene chloride N 720 ug/kg 
91 JULH002&5-016 02&5 N 15 17 Methylene chloride N < 130 ug/kg 
91JULH002&5-018 02&5 N 15 17 Methylene chloride N 820 ug/kg 
91 JULH002&5-019 02&5 N 5 7 Methylene chloride N 300 ug/kg 
91 JULH002&5-020 02&5 N 15 17 Methylene chloride N < 670 ug/kg 
91JULH002&5-021 02&5 N 2.5 4.5 Methylene chloride N 170 ug/kg 
91 JULH002&5-022 02&5 N 10 12 Methylene chloride N 170 ug/kg 
91 JULH002&5-023 02&5 N 10 12 Methylene chloride N 260 ug/kg 
9.1 JULH002&5-024 02&5 N 15 17 Methylene chloride N 4000 ug/kg 

~ 91 JULH002&5-025 02&5 N 0 2 Methylene chloride N 220 ug/kg 
I 

7 Methylene chloride N 400 ug/kg ......J 91 JULH002&5-027 02&5 N 5 
91JULH002&5-028 02&5 N 10 12 Methylene chloride N 790 ug/kg 
91 JULH002&5-029 02&5 N 0 2 Methylene chloride N 62 ug/kg 
91 JULH002&5-030 02&5 N 5 7 Methylene chloride N 980 ug/kg 
91JULH002&5-031 02&5 N 2.5 4.5 Methylene chloride N 190 ug/kg 
91 JULH002&5-032 02&5 N 7.5 9.5 Methylene chloride N 110 ug/kg 
91JULH002&5-033 02&5 FD 5 7 Methylene chloride FD 140 ug/kg 
91 JULH002&5-034 02&5 FD 15 17 Methylene chloride FD 2200 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91 JULH008-006 08 N 10 12 1 , 1-Dichloroethene N 23 ug/kg 
91JULH008-001 08 N 0 2 4,4'-DDD N 110 ug/kg 
91JULH008-002 08 N 6 8 4,4'-DDD N < 0.60 ug/kg 
91 JULH008-003 08 N 0 2 4,4'-DDD N 4000 ug/kg 
91JULH008-004 08 N 5 7 4,4'-DDD N 1.0 ug/kg 
91 JULH008-005 08 N 0 2 4,4'-DDD N 28 ug/kg 

91 JULH008-006 08 N 10 12 4,4'-DDD N < 0.79 ug/kg 
91 JULH008-007 08 N 0 2 4,4'-DDD N 230 ug/kg 
91 JULH008-008 08 N 2 4 4,4'-DDD N < 0.61 ug/kg 

91JULH008-009 08 N 2 4 4,4'-DDD N 0.11 ug/kg 
91 JULH008-01 0 08 N 6 8 4,4'-DDD N < 0.68 ug/kg 
91JULH008-011 08 N 2.5 4.5 4,4' -DOD N 3.2 ug/kg 
91 JULH008-012 08 N 7.5 9.5 4,4' -DOD N 4.0 ug/kg 
91JULH008-001 08 N 0 2 4,4'-DDE N 410 ug/kg 
91 JULH008-002 08 N 6 8 4,4'-DDE N < 0.60 ug/kg 
91 JULH008-003 08 N 0 2 4,4'-DDE N 5600 ug/kg 
91 JULH008-004 08 N 5 7 4,4'-DDE N 10.0 ug/kg 
91JULH008-005 08 N 0 2 4,4'-DDE N 86 ug/kg 
91 JULH008-006 08 N 10 12 4,4'-DDE N < 0.79 ug/kg 

1-rj 91 JULH008-007 08 N 
I 

0 2 4,4'-DDE N 530 ug/kg 
00 91 JULH008-008 08 N 2 4 4,4'-DDE N 3.3 ug/kg 

91 JULH008-009 08 N 2 4 4,4'-DDE N 1.0 ug/kg 
91 JULH008-01 0 08 N 6 8 4,4'-DDE N < 0.68 ug/kg 
91JULH008-011 08 N 2.5 4.5 4,4' -DOE N 0.055 ug/kg 
91 JULH008-012 08 N 7.5 9.5 4,4' -DOE N 0.76 ug/kg 
91 JULH008-001 08 N 0 2 4,4'-DDT N 400 ug/kg 
91JULH008-002 08 N 6 8 4,4'-DDT N < 1.2 ug/kg 
91JULH008-003 08 N 0 2 4,4'-DDT N 9300 ug/kg 

91 JULH008-004 08 N 5 7 4,4'-DDT N 12 ug/kg 
91 JULH008-005 08 N 0 2 4,4'-DDT N 26 ug/kg 
91 JULH008-006 08 N 10 12 4,4'-DDT N < 1.6 ug/kg 

91 JULH008-007 08 N 0 2 4,4'-DDT N 500 ug/kg 

91 JULH008-008 08 N 2 4 4,4'-DDT N 1.0 ug/kg 
91 JULH008-009 08 N 2 4 4,4'-DDT N 0.34 ug/kg 
91 JULH008-01 0 08 N 6 8 4,4'-DDT N < 1.4 ug/kg 

91 JULH008-011 08 N 2.5 4.5 4,4' -DDT N 1.3 ug/kg 
91 JULH008-012 08 N 7.5 9.5 4,4' -DDT N 2.0 ug/kg 
91 JULH008-001 08 N 0 2 Aldrin N < 5.6 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Ot_Measure 
91 JULH008-002 08 N 6 8 Aldrin N 0.49 ug/kg 

91JULH008-003 08 N 0 2 Aldrin N 41 ug/kg 

91 JULH008-004 08 N 5 7 Aldrin N 0.49 ug/kg 
91JULH008-005 08 .N 0 2 Aldrin N < 5.6 ug/kg 
91 JULH008-006 08 N 10 12 Aldrin N 0.45 ug/kg 
91 JULH008-007 08 N 0 2 Aldrin N 5.0 ug/kg 

91 JULH008-008 08 N 2 4 Aldrin N < 0.61 ug/kg 
91JULH008-009 08 N 2 4 Aldrin N < 0.61 ug/kg 
91 JULH008-01 0 08 N 6 8 Aldrin N < 0.68 ug/kg 
91JULH008-011 08 N 2.5 4.5 Aldrin N < 0.61 ug/kg 
91 JULH008-012 08 N 7.5 9.5 Aldrin N 1.7 ug/kg 
91JULH008-007 08 N 0 2 Benzene N 2.6 ug/kg 
91 JULH008-001 08 N 0 2 Cadmium N 0.92 mg/kg 
91JULH008-002 08 N 6 8 Cadmium N < 1.1 mg/kg 
91 JULH008-003 08 N 0 2 Cadmium N 1.8 mg/kg 
91 JULH008-004 08 N 5 7 Cadmium N < 0.37 mg/kg 
91JULH008-005 08 N 0 2 Cadmium N < 0.78 mg/kg 
91 JULH008-006 08 N 10 12 Cadmium N < 1.0 mg/kg 
91 JULH008-007 08 N 0 2 Cadmium N < 0.77 mg/kg 

"Tj 91JULH008-008 
I 

08 N 2 4 Cadmium N < 0.95 mg/kg 
\0 91 JULH008-009 08 N 2 4 Cadmium N < 0.80 mg/kg 

91JULH008-01 0 08 N 6 8 Cadmium N < 1.0 mg/kg 
91JULH008-011 08 N 2.5 4.5 Cadmium N 0.92 mg/kg 
91 JULH008-012 08 N 7.5 9.5 Cadmium N < 1.0 mg/kg 
91 JULH008-001 08 N 0 2 Chlordane N 950 ug/kg 
91 JULH008-002 08 N 6 8 Chlordane N < 3.0 ug/kg 
91 JULH008-003 08 N 0 2 Chlordane N 4000 ug/kg 
91JULH008-004 08 N 5 7 Chlordane N 20 ug/kg 
91JULH008-005 08 N 0 2 Chlordane N 230 ug/kg 
91 JULH008-006 08 N 10 12 Chlordane N < 3.9 ug/kg 
91 JULH008-007 08 N 0 2 Chlordane N 730 ug/kg 
91JULH008-008 08 N 2 4 Chlordane N < 3.1 ug/kg 
91 JULH008-009 08 N 2 4 Chlordane N < 3.0 ug/kg 
91JULH008-010 08 N 6 8 Chlordane N < 3.4 ug/kg 
91JULH008-011 08 N 2.5 4.5 Chlordane N 17 ug/kg 
91JULH008-012 08 N 7.5 9.5 Chlordane N 32 ug/kg 
91 JULH008-001 08 N 0 2 Chlorobenzene N 40 ug/kg 
91 JULH008-002 08 N 6 8 Chlorobenzene N 2.8 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91 JULH008-003 08 N 0 2 Chlorobenzene N 15 ug/kg 

91JULH008-005 08 N 0 2 Chlorobenzene N 5.6 ug/kg 

91 JULH008-001 08 N 0 2 Copper N 51 mg/kg 

91JULH008-002 08 N 6 8 Copper N < 4.5 mg/kg 

91JULH008-003 08 N 0 2 Copper N 37 mg/kg 

91 JULH008-004 08 N 5 7 Copper N 5.8 mg/kg 

91 JULH008-005 08 N 0 2 Copper N 10 mg/kg 

91 JULH008-006 08 N 10 12 Copper N < 4.0 mg/kg 

91 JULH008-007 08 N 0 2 Copper N 20 mg/kg 

91 JULH008-008 08 N 2 4 Copper N 7.0 mg/kg 

91 JULH008-009 08 N 2 4 Copper N 3.2 mg/kg 

91 JULH008-01 0 08 N 6 8 Copper N < 4.2 mg/kg 

91JULH008-011 08 N 2.5 4.5 Copper N 5.2 mg/kg 

91 JULH008-012 08 N 7.5 9.5 Copper N 4.2 mg/kg 

91 JULH008-001 08 N 0 2 delta-BHC N 16 ug/kg 

91 JULH008-002 08 N 6 8 delta-BHC N 1.6 ug/kg 

91 JULH008-003 08 N 0 2 delta-BHC N 21 ug/kg 

91 JULH008-004 08 N 5 7 delta-BHC N 1.6 ug/kg 

1-f'j 91 JULH008-005 08 N 0 2 delta-BHC N 15 ug/kg 
I 

91 JULH008-006 08 N 10 12 delta-BHC N 2.1 ug/kg 1-" 
0 

91 JULH008-007 08 N 0 2 delta-BHC N < 5.5 ug/kg 

91 JULH008-008 08 N 2 4 delta-BHC N 1.8 ug/kg 

91 JULH008-009 08 N 2 4 delta-BHC N < 0.61 ug/kg 

91JULH008-010 08 N 6 8 delta-BHC N < 0.68 ug/kg 

91JULH008-011 08 N 2.5 4.5 delta-BHC N 1.8 ug/kg 

91JULH008-012 08 N 7.5 9.5 delta-BHC N 1.7 ug/kg 

91JULH008-001 08 N 0 2 Endosulfan N 2.5 ug/kg 

91 JULH008-002 08 N 6 8 Endosulfan N < 1.8 ug/kg 

91JULH008-004 08 N 5 7 Endosulfan N < 1.7 ug/kg 

91 JULH008-006 08 N 10 12 Endosulfan N < 2.4 ug/kg 

91 JULH008-008 08 N 2 4 Endosulfan N < 1.8 ug/kg 

91 JULH008-009 08 N 2 4 Endosulfan N < 1.8 ug/kg 

91 JULH008-01 0 08 N 6 8 Endosulfan N < 2.1 ug/kg 

91JULH008-011 08 N 2.5 4.5 Endosulfan N < 1.8 ug/kg 

91 JULH008-012 08 N 7.5 9.5 Endosulfan N < 1.9 ug/kg 

91 JULH008-002 08 N 6 8 Endosulfan Sulfate N 1.1 ug/kg 

91JULH008-004 08 N 5 7 Endosulfan Sulfate N 0.27 ug/kg 

91 JULH008-006 08 N 10 12 Endosulfan Sulfate N 0.64 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Ot_Measure 
91 JULH008-007 08 N 0 2 Endosulfan Sulfate N 0.68 ug/kg 
91JULH008-011 08 N 2.5 4.5 Endosulfan Sulfate N 2.3 ug/kg 
91 JULH008-007 08 N 0 2 Ethyl benzene N 2.6 ug/kg 
91 JULH008-002 08 N 6 8 gamma-BHC N 0.61 ug/kg 
91 JULH008-004 08 N 5 7 gamma-BHC N < 0.58 ug/kg 
91JULH008-008 08 N 2 4 gamma-BHC N < 0.61 ug/kg 
91 JULH008-009 08 N 2 4 gamma-BHC N < 0.61 ug/kg 
91 JULH008-011 08 N 2.5 4.5 gamma-BHC N < 0.61 ug/kg 
91 JULH008-001 08 N 0 2 Heptachlor N 6.3 ug/kg 
91 JULH008-002 08 N 6 8 Heptachlor N 0.31 ugtkg 
91JULH008-003 08 N 0 2 Heptachlor N 56 ug/kg 
91 JULH008-004 08 N 5 7 Heptachlor N 0.90 ug/kg 
91JULH008-005 08 N 0 2 Heptachlor N < 5.6 ug/kg 
91 JULH008-006 08 N 10 12 Heptachlor N 0.87 ug/kg 
91 JULH008-007 08 N 0 2 Heptachlor N 12 ug/kg 
91JULH008-008 08 N 2 4 Heptachlor N 0.30 ug/kg 
91 JULH008-009 08 N 2 4 Heptachlor N 0.39 ug/kg 
91JULH008-010 08 N 6 8 Heptachlor N < 0.68 ug/kg 
91JULH008-011 08 N 2.5 4.5 Heptachlor N < 0.61 ug/kg 

1-Tj 91 JULH008-012 08 N 7.5 9.5 Heptachlor N < 0.63 ug/kg I ....... 
91 JULH008-001 08 N 0 2 Heptachlor epoxide N 11 ug/kg ....... 
91 JULH008-002 08 N 6 8 Heptachlor epoxlde N 0.3 ug/kg 
91 JULH008-003 08 N 0 2 Heptachlor epoxide N 74 ug/kg 
91 JULH008-004 08 N 5 7 Heptachlor epoxide N 4.4 ug/kg 
91 JULH008-005 08 N 0 2 Heptachlor epoxide N < 5.6 ug/kg 
91 JULH008-006 08 N 10 12 Heptachlor epoxide N < 0.79 ug/kg 
91 JULH008-007 08 N 0 2 Heptachlor epoxide N 12 ug/kg 
91 JULH008-008 08 N 2 4 Heptachlor epoxide N < .61 ug/kg 
91 JULH008-009 08 N 2 4 Heptachlor epoxide N < .61 ug/kg 
91JULH008-010 08 N 6 8 Heptachlor epoxide N < .68 ug/kg 
91 JULH008-011 08 N 2.5 4.5 Heptachlor epoxide N < .61 ug/kg 
91 JULH008-012 08 N 7.5 9.5 Heptachlor epoxide N < .63 ug/kg 
91 JULH008-001 08 N 0 2 Lead N 50 mg/kg 
91 JULH008-002 08 N 6 8 Lead N 1.1 mg/kg 
91 JULH008-003 08 N 0 2 Lead N 370 mg/kg 
91 JULH008-004 08 N 5 7 Lead N 2.3 mg/kg 
91 JULH008-005 08 N 0 2 Lead N 19 mg/kg 
91 JULH008-006 08 N 10 12 Lead N 0.30 mg/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91 JULH008-007 08 N 0 2 Lead N 8.1 mg/kg 

91 JULH008-008 08 N 2 4 Lead N 18 mg/kg 

91 JULH008-009 08 N 2 4 Lead N 2.0 mg/kg 

91JULH008-010 08 N 6 8 Lead N 0.75 mg/kg 

91JULH008-011 08 N 2.5 4.5 Lead N 1.0 mg/kg 

91 JULH008-012 08 N 7.5 9.5 Lead N 1.3 mg/kg 

91 JULH008-001 08 N 0 2 Mercury N 0.49 mg/kg 

91 JULH008-002 08 N 6 8 Mercury N < 0.060 mg/kg 

91JULH008-003 08 N 0 2 Mercury N 2.2 mg/kg 

91 JULH008-004 08 N 5 7 Mercury N < 0.053 mg/kg 

91JULH008-005 08 N 0 2 Mercury N 0.11 mg/kg 

91 JULH008-006 08 N 10 12 Mercury N < 0.064 mg/kg 

91 JULH008-007 08 N 0 2 Mercury N 0.80 mg/kg 

91 JULH008-008 08 N 2 4 Mercury N < 0.053 mg/kg 

91 JULH008-009 08 N 2 4 Mercury N < 0.053 mg/kg 

91 JULH008-01 0 08 N 6 8 Mercury N < 0.060 mg/kg 

91JULH008-011 08 N 2.5 4.5 Mercury N < 0.056 mg/kg 

91JULH008-012 08 N 7.5 9.5 Mercury N < 0.060 mg/kg 

"Tj 91JULH008-007 08 N 0 2 Methylene chloride N 590 ug/kg 
I 91 JULH008-008 08 N 2 4 Methylene chloride N 320 ug/kg -N 91JULH008-009 08 N 2 4 Methylene chloride N < 120 ug/kg 

91JULH008-01 0 08 N 6 8 Methylene chloride N < 130 ug/kg 

91JULH008-011 08 N 2.5 4.5 Methylene chloride N 170 ug/kg 

91 JULH008-012 08 N 7.5 9.5 Methylene chloride N 570 ug/kg 

91 JULH008-001 08 N 0 2 Toluene N 5.7 ug/kg 

91JULH008-003 08 N 0 2 Toluene N 7.4 ug/kg 

91 JULH008-004 08 N 5 7 Toluene N 5.5 ug/kg 

91 JULH008-005 08 N 0 2 Toluene N 6.0 ug/kg 

91 JULH008-006 08 N 10 12 Toluene N 7.1 ug/kg 

91 JULH008-001 08 N 0 2 Zinc N 180 mg/kg 

91 JULH008-002 08 N 6 8 Zinc N 12 mg/kg 

91 JULH008-003 08 N 0 2 Zinc N 620 mg/kg 

91 JULH008-004 08 N 5 7 Zinc N 21 mg/kg 

91 JULH008-005 08 N 0 2 Zinc N 48 mg/kg 

91 JULH008-006 08 N 10 12 Zinc N 6.3 mg/kg 

91 JULH008-007 08 N 0 2 Zinc N 50 mg/kg 

91 JULH008-008 08 N 2 4 Zinc N 30 mg/kg 

91 JULH008-009 08 N 2 4 Zinc N 23 mg/kg 



71 ....... 
VJ 

Sample id 
91 JULH008-01 0 
91JULH008-011 
91 JULH008-012 

Site id 
08 
08 
08 

Type 
N 
N 
N 

Top depth Bottom depth Analyte 
6 8 Zinc 

2.5 4.5 Zinc 
7.5 9.5 Zinc 

Result_ Type Result_Fiag 
N 
N 
N 

Result 
9.6 
16 
11 

Unit_Ot_Measure 
mg/kg 
mg/kg 
mg/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 

91JULH014-001 14 N 0 2.5 4,4' -ODD N 180 ug/kg 

91 JULH014-003 14 N 0 2 4,4'-DDD N 3100 ug/kg 

91JULH014-005 14 N 0 2 4,4'-DDD N 10000 ug/kg 
91 JULH014-007 14 N 0 2 4,4'-DDD N 3200 ug/kg 
91 JULH014-009 14 N 0 2 4,4'-DDD N 35 ug/kg 

91JULH014-011 14 FD 0 2 4,4'-DDD FD 6700 ug/kg 

91 JULH014-001 14 N 0 2.5 4,4' -DOE N 160 ug/kg 

91 JULH014-003 14 N 0 2 4,4'-DDE N 3900 ug/kg 
91 JULH014-005 14 N 0 2 4,4'-DDE N 6100 ug/kg 

91 JULH014-007 14 N 0 2 4,4'-DDE N 2200 ug/kg 

91JULH014-009 14 N 0 2 4,4'-DDE N 30 ug/kg 
91JULH014-011 14 FD 0 2 4,4'-DDE FD 4300 ug/kg 

91 JULH014-001 14 N 0 2.5 4,4' -DDT N 320 ug/kg 

91 JULH014-003 14 N 0 2 4,4'-DDT N 6500 ug/kg 

91JULH014-005 14 N 0 2 4,4'-DDT N 36000 ug/kg 

91 JULH014-007 14 N 0 2 4,4'-DDT N 4400 ug/kg 
91 JULH014-009 14 N 0 2 4,4'-DDT N 130 ug/kg 

91JULH014-011 14 FD 0 2 4,4'-DDT FD 23000 ug/kg 
"rj 91 JULH014-001 
I 

14 N 0 2.5 Aldrin N 26 ug/kg 
1--' 91 JULH014-003 14 N 0 2 Aldrin N 640 ug/kg 
~ 

91JULH014-005 14 N 0 2 Aldrin N 160 ug/kg 
91JULH014-007 14 N 0 2 Aldrin N 1700 ug/kg 

91 JULH014-009 14 N 0 2 Aldrin N < 5.6 ug/kg 
91JULH014-011 14 FD 0 2 Aldrin FD 180 ug/kg 

91 JULH014-001 14 N 0 2.5 Chlordane N 1100 ug/kg 

91JULH014-003 14 N 0 2 Chlordane N 17000 ug/kg 

91 JULH014-005 14 N 0 2 Chlordane N 4500 ug/kg 

91JULH014-007 14 N 0 2 Chlordane N 34000 ug/kg 

91JULH014-009 14 N 0 2 Chlordane N < 28 ug/kg 

91JULH014-011 14 FD 0 2 Chlordane FD 4000 ug/kg 
91 JULH014-001 14 N 0 2.5 Endosulfan II N 8.3 ug/kg 

91 JULH014-005 14 N 0 2 Endosulfan II N < 16 ug/kg 

91JULH014-007 14 N 0 2 Endosulfan II N < 17 ug/kg 

91 JULH014-009 14 N 0 2 Endosulfan II N < 17 ug/kg 

91JULH014-011 14 FD 0 2 Endosulfan II FD < 16 ug/kg 

91JULH014-001 14 N 0 2.5 gamma-BHC N 5.7 ug/kg 

91JULH014-003 14 N 0 2 gamma-BHC N 2800 ug/kg 

91 JULH014-005 14 N 0 2 gamma-BHC N 5.0 ug/kg 



Sample id Site id Type Top depth Bottom depth Analyte Result_ Type Result_Fiag Result Unit_Of_Measure 
91 JULH014-007 14 N 0 2 gamma-BHC N 10 ug/kg 
91JULH014-009 14 N 0 2 gamma-BHC N < 5.6 ug/kg 
91JULH014-011 14 FD 0 2 gamma-BHC FD 7.0 ug/kg 
91 JULH014-001 14 N 0 2.5 Heptachlor N < 5.6 ug/kg 
91 JULH014-003 14 N 0 2 Heptachlor N 150 ug/kg 
91JULH014-005 14 N 0 2 Heptachlor N 20 ug/kg 
91JULH014-007 14 N 0 2 Heptachlor N 770 ug/kg 
91JULH014-009 14 N 0 2 Heptachlor N < 5.6 ug/kg 
91 JULH014-011 14 FD 0 2 Heptachlor FD 43 ug/kg 
91JULH014-007 14 N 0 2 MCPP N 43000 ug/kg 
91 JULH014-001 14 N 0 2.5 Methylene chloride N 680 ug/kg 
91JULH014-003 14 N 0 2 Methylene chloride N 230 ug/kg 
91JULH014-005 14 N 0 2 Methylene chloride N 130 ug/kg 
91JULH014-007 14 N 0 2 Methylene chloride N 570 ug/kg 
91 JULH014-009 14 N 0 2 Methylene chloride N 130 ug/kg 
91JULH014-011 14 FD 0 2 Methylene chloride FD 700 ug/kg 

~ 
I 

1-' 
U1 



Sample id Top depth Bottom depth Analyte Result_Fiag Result 
91 JULH039-007 0 2 Nickel 6.5 
91 JULH039-009 0 2 Nickel 21 
91 JULH039-005 0 2 Nickel 31 
91 JULH039-008 0 2 Nickel 23 
91 JULH039-006 0 2 Nickel 58 
91 JULH039-005 0 2 Silver < 2.4 
91 JULH039-008 0 2 Silver < 1.8 
91 JULH039-009 0 2 Silver 12 
91 JULH039-006 0 2 Silver < 2.4 
91 JULH039-007 0 2 Silver < 2.3 
91 JULH039-006 0 2 Tetrachloroethane 28 
91 JULH039-008 0 2 Toluene 8.0 
91 JULH039-005 0 2 Toluene 8.9 
91 JULH039-009 0 2 Toluene 9.1 
91 JULH039-007 0 2 Toluene 9.1 
91 JULH039-006 0 2 Toluene 9.3 
91 JULH039-006 0 2 Xylenes 13 
91 JULH039-005 0 2 Xylenes 38 

~ 91 JULH03.9-005 0 2 Zinc 540 
I 91 JULH039-007 0 2 Zinc 30 ...... 
0\ 91 JULH039-008 0 2 Zinc 250 

91 JULH039-009 0 2 Zinc 180 
91 JULH039-006 0 2 Zinc 130 



APPENDIXG 

CLEANUP CRITERIA EVALUATION SUPPORTING DATA 



Table G-1 

Cleanup Criteria Evaluation--Carcinogenic and Noncarcinogenic Risks, 
Occupational Exposure to Subsurface VOCs at Site 8 

Chlorofonn 9E-11 1E-10 

Methylene chloride 0.0 0.0 

1,1-Dichloroethene 2E-8 4E-8 

1,2-Dichloroethane 7E-10 lE-09 

Chlorobenzene 0.0 0.0 

Methylene chloride 0.0 0.0 

Toluene 0.0 0.0 

Xylenes 3E-05 4E-05 

G-1 



Table G-2 

Cleanup Criteria Evaluation--Toxicity Values and Output Results, 
Occupational Exposure to Subsurface VOCs at Site 8 

Carcinogenic Risk 

Working at Site 8 

Ingestion Of Soil: Soil - Site 8 

Contaminant SF Evidence Average Reas. Max. Average Reas. Max. 
CDI CDI Risk Risk 

Methylene chloride 75E-3 B2 1.04E-2 1.25E-2 8E-5 9E-5 

1,1-Dichloroethene 6E-1 c 9.64E-9 1.16E-8 6E-9 7E-9 

Dermal Contact With Soil: Soil - Site 8 

Contaminant SF Evidence Average Reas. Max. Average Reas. Max. 
CDI CDI Risk Risk 

Methylene chloride 75E-3 B2 1.04E-1 1.24E-1 8E-4 9E-4 

1,1-Dichloroethene 6E-1 c 957E-8 l.lSE-7 6E-8 7E-8 

Inhalation Of Vapor: Ambient Air- Site 8 

Contaminant* SFC Evidence Average Reas. Max. Average Reas. Max. 
EAC EAC Risk Risk 

1, 1-Dichloroethene* 5E-5 c 4.15E-4 7.12E-4 2E-8 4E-8 

1,2-Dichloroethane* 2.6E-5 B2 2.65E-5 455E-5 7E-10 1E-9 

Chloroform* 2.3E-5 B2 3.74E-6 6.41E-6 9E-11 1E-10 

Noncarcinogenic Risk 

Working at Site 8 

Ingestion Of Soil: Soil - Site 8 

Contaminant Chronic Average Reas. Max. Average Reas. Max. llaz. Index 
RID Intake Intake llaz. Index 

Chlorobenzene 2E-2 3.29E-9 3.29E-9 2E-7 2E-7 

Methylene chloride 6E-2 2.92E-2 2.92E-2 5E-1 5E-1 

Toluene 2E-1 7.4E-9 7.4E-9 4E-8 4E-8 

1,1-Dichloroethene 9E-3 2.7E-8 2.7E-8 3E-6 3E-6 

Dermal Contact With Soil: Soil - Site 8 

Contaminant Chronic Average Reas. Max. Average Reas. Max. llaz. Index 
RID Intake Intake llaz. Index 

Chlorobenzene 2E-2 3.26E-8 3.26E-8 2E-6 2E-6 

Methylene chloride 6E-2 2.9E-1 2.9E-1 5. 5. 

Toluene 2E-1 7.34E-8 7.34E-8 4E-7 4E-7 

1,1-Dichloroethene 9E-3 2.68E-7 2.68E-7 3E-5 3E-5 

Inhalation Of Vapor: Ambient Air- Site 8 

Contaminant Chronic Average Reas. Max. Average Reas. Max. llaz. Index 
RID Intake Intake Flaz. Index 

Contaminant* Chronic Average Reas. Max. Average Reas. Max. llaz. Index 
RfC EAC EAC llaz. Index 

Xylenes* 3E-1 7.93E-6 1.13E-5 3E-5 4E-5 

G-2 



Table G-3 

Cleanup Criteria Evaluation--Carcinogenic Risk from Surface Soils, and 
VOCs Occupational Exposure at Site 8 

G-3 



Table G-4 

Cleanup Criteria Evaluation--Noncarcinogenic Risk from Surface Soils, and 
VOCs Occupational Exposure at Site 8 

G-4 



Table G-5 

Cleanup Criteria Evaluation--Toxicity Values 
and Output Results for Site 8 

G-5 



Table G-5 

(Continued) 

G-6 



t 

\ i Table G-6 

Cleanup Criteria Evaluation--Carcinogenic Risk, 
Occupational Exposure for Site 14 

l·•·.···~·······•~d••••·••·••••••••·••·••••••••.-•·• .. •·•••-••••••··.··••••>•••••••••••·•···•••••••••••••••••·••LL-·••••••·•••••••·•••••••ti••·•·•••••••••••••••••••••·••••·••·•••·····-••••··••••••••••••••• ·:st ••••·••••. •••••••••-•••••••••••••••••••·•••••••••••• ·.·•· >•·····-·••·•-•.c·?~;·••••••-•• 
4,4'-DDD 0.0 0.1 ..... . 1E-6 m~E-6 14.1 

4,4'-DDE 0.0 1E-7 1E-6 . 1'E-6 14.3 

4,4'-DDT lE-8 lE-7 1E-6 _:. iE-6 18.1 

Aldrin 6E-9 8E-8 8E-7 ~7. 11:4 

Chlordane 8E-9 9E-8 9E-7 1E-6 13.4 

Hepracmor 8E-9 1E-7 1E-6 1E-6 14.6 

I. chloride 1E-7 1E-9 1E-8 1E-7 ····--·· LSl. 

-RHl' 0.0 9E-8 8E-7 9E-7 ·--·· 12.3· 

Total by pathway 2E-7 7E-7 7E-6 -· -
.. 

% Contribution by pathway 2.05 8.97 89 -· 
·-··~ 

Scenario Total ... ~SE-6 

I•J;•~-·•·•-·~··>••-~·" ,}:2<\i••••••••••• >•••···· ••• \·········•••>Ju•····••······ >·-·•··•·•· · ··••••••·· ...... . ......... •••••••••••.. /.(••>••••>········••>•.·····> ·>-•·<····•··················0.i 
4,4'-DDD 0.0 1E-7 1E-6 1E-6 14 .. 

4,4'-DDE 0.0 1E-7 1E-6 1E-6 lll;. 

4,4'-DDT lE-8 1E-7 lE-6 1E-6 .. .1$. .. 
Aldrin 9E-9 8E-8 8E-7 9E-7 11.4-

·- .. . .... 
Chlordane lE-8 9E-8 9E-7 1E-6 -TB·~ 

Heptachlor 1E-8 lE-7 1E-6 lE-6 ·-. .145,, 

··-·~ chloride 2E-7 1E-9 1E-8 2E-7 
:· 

4.4!L .· 

gamma-BHC 0.0 9E-8 8E-7 9E-7 12.2 

Total by pathway 2E-7 7E-7 7E-6 

% Contribution by pathway 2.9 8.89 88.2 

Scenario Total 8E-6 
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Table G-7 

Cleanup Criteria -Evaluation--Noncarcinogenic Risk, 
Occupational Exposure for Site t4' .:· 

4,4'-DDT 0.0 0.002 0.02 

Aldrin 0.0 0.0004 0.004 

Chlordane ' ~ .. 0.0 0.003 0.003 
.. 

..,_ 
·~- n 0.0 0.0002 0.002 

Heptachlor 0.0 0.0001 0.001 

MCPP 0.0 0.05 05 

~•-•L-L chloride 0.7 8E-6 8E.S 

.• BHC 0.0 0.0006 0.006 

Total by pathway 0.7 ~ - 0.06 0.6 

% Contn"bution by pathway 54.0 4.21 41.8 

4,4'-DDT ,,_ 0.0 0.002 0.02 

Aldrin 0.0 0.0004 0.004 

Chlordane 0.0 0.003 0.03 

Endosulfan n 0.0 0.0002 0.002 

YT. 0.0 0.0001 0.001 

MCPP 0.0 0.05 05 

M~thylene chloride 1.0 8E-6 8E-5 

gamma-BHC 0.0 0.0006 0.006 

Total by pathway 1.0 0.06 0.6 

% Contribution by pathway 62.6 3.42 33.9 

Scenario Total 

._ . .__ 

• Methylene Chloride was considered a laboratory contaminant, therefore the risk 
from methylene chloride has been subtracted from the total risk 
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0.02 

0.005 

0.04 

0.002 

0.001 

0.6 

0.7 

0.007 

.. 
0.02 

o.o(J5 

0.04 .. .. 

0.002 

0.001 

0.6 

1.0 

0.007 

of 

1.64 

0.3 

2.66 

0.2 

0.1 

40.6 

54 

05 

,&·~ 

___ J_ 

1.33 

0.3 

2.16 

0.1 

0.08 

33.0 

62.7 

0.4 



• Table G-8 

Cleanup Criteria Evaluation--TQxicity Values and ·Output Results for Site 14 

Contaminant• SFC Evidence 

Inhalation Of Vapor: Ambient air- Occ 

Contaminant• ·- SFC Evidence 

4,4'-DDT" 9.7E-5 B2 

Aldrin" 4.9E-3 B2 

Chlordane• 3.7E-4 B2 

Heptachlor• 1.3E-3 B2 

Methylene chloride" 4.7E-7 B2 

Ingestion Of Soil: Soil 

Contaminant SF Evidence 

Average 
EAC 

Average 
EAC 

1.03E-4 

1.23E-6 

2.07E-5 

6.12E-6 

2.62E-1 

Reas. Max. 
EAC. 

Average 
.. Risk 

Reas. Max. 
Risk .. 

Reas. Max. Average. Reas. Max. 
EAC Risk .. .... .. RiSk 

1.48E-4 . 1E-8 . . . 1£-8·· .. 

1. 76E-6 6E-9 9P.,..9 . 

2.95E-5 SE-9 1E-8 

8.74E-6 SE-9 1E-8 

3.74E-1 1E-7 2E-7 

Average Reas. Max. Average Reas. Max. 
CDI CDI .. Risk- . .. Risk 

4,4'-DDD 2.4E-1 B2 4.07E-7 4.07E-7 -· 1E-7·- 1E-7 

, ~~-=-~---I-4..;.,4_'-_D_D_E ____ -+-_3_.4_E-_1_+-_B2 ___ +_2._9_1E-_7_-+-_2_.9_1E-_7 _ _,1-1-E-_7 __ -+-1-E-_7_· ---il 

r- 4,4'-DDT 3.4E-1 B2 3.65E-7 3.65E-7 1E-7 1E-7 
.. 

Aldrin 17 B2 4.61E-9 4.61E-9 SE-8 SE-8 

Chlordane 1.3 B2 7.09E-8 7.09E-8 9E-8 9E-8 

Heptachlor 45 B2 2.22E-8 2.22E-8 1E-7 1E-7 

Methylene chloride 75E-3 B2 1.71E-7 1.71E-7 1E-9 - 1E-9 

gamma-BHC 1.3 B2/C 654E-8 654E-8 9E-8 9E-8 

Dermal Contact WithSoil: Soil 

Contaminant SF Evidence 

4,4'-DDD 2.4E-1 B2 

4,4'-DDE 3.4E-1 B2 

4,4'-DDT 3.4E-1 B2 

Aldrin 17 B2 

Chlordane 1.3 B2 

Heptachlor 45 B2 

Methylene chloride 75E-3 B2 

Average 
CDI 

4.04E-6 

2.89E-6 

3.62E-6 

458E-8 

7.03E-7 

2.21E-7 

1.69E-6 

Reas. Max. · :-Average 
CDI Risk 

4.04E-6 1E-6 

2.89E-6 1E-6 

3.62E-6 1&6 

458E-8 SE-7 

7.03E-7 9E-7 

2.21E-7 1E-6 

1.69E-6 1E-8 

Reas. Max. 
Risk 

1E-6 

1E-6 

1E-6 

SE-7 

9E-7 

1E-6 

1E-8 

gamma-BHC 13 B2/C 6.49E-7 6.49E-7 8E-7 SE-7 

J\foricareinogenic RisK &tir»M& · •• •• •· ••·•··... . · ) > ···• • ·· •·•···•••-· ·•·· ·•• .j ___ } .JL ----< _ <Jb __[J/ l· · •- __i \ ..... . •-· · . _2 ( . J" 
{ Worlting at $itel4 -•·-· > ... • · .·.•••·•·· •····•··.... · -- ·-·•_cc_ E L • __ < > ·" {( . _··•· 

lnhalationOfVapor: Particulate- Occ 

Contaminant• Chronic 
RfC 

Average 
EAC 

Reas. 
Max. EAC 

Average 
Haz. Index 

Reas. Max. Haz. Index 

I Inhalation Of Vapor: Ambient Air- Occ 
L---------~------------------------------~ 
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Table G-8 

(Continued) 
•' . ' 

Contaminant• ChrOnic Average Reas. Average Reas. Max. Haz. Index 
,, 

RfC .. EAC Max. EAC Haz. Index ' 

Methylene chloride* 1 7.34E-1 1.05 7&1 1. •.. 

Ingestion Of Soil: Soil 

Contaminant aUonic Average Reas. Average Reas. Max. Haz. Index 
RfD Intake Max. Haz. Index 

Intake 

4,4'-DDT SEA 1.02E-6 1.02E-6 2E-3 2E-3 

Aldr4i 3E-5 1.29E-8 1.29E-8 4EA 4EA 

Chlordane 6E-5 1.98E-7 1.98E-7 3E-3 3E-3 

EndOsulfan II SE-5 9.75E-9 9.75E-9 2EA 2EA 

Heptadllor SEA.,. 6.22E-8 6.22E-8 lEA lEA 

McPP lE-3 S.OSE-5 S.OSE-5 SE-2 SE-2 

.. . . Methylene chloride 6E-2 •:•c 
' 4.78E-7 4.78E-7 8E-6 SE-6 

gamma-BHC 3£4 1.83E-7 1.83E-7 6EA 6EA 

Dennal Contact With Soil: Soil .. 

Contaminant Chronic Average Reas. Average Reas. Max. Haz. Index 
RfD Intake Max. Haz. Iridcx 

Intake 
. ' ., 

'" ~.· .... .. 
, . ., . .,- '. 

'' -~· .~ .. 4,4'-DD"I:, SE-4 l.OlE-5 l.OlE-5 2E-2 2E-2 
... 

. Aldrin 3E-5 ,, 1.28E-7 1.28E-7 4E-3 4E-3 

.,, 

" 
Chlordane 6E-5 1.97E-6 1.97E-6 3E-2 3E-2 

Endosulfan II SE-5 9.67E-8 9.67E-8 2E-3 2E-3 
.. 

,· Heptachlor SE-4 6.18E-7 6.18E-7 lE-3 lE-3 

MCPP lE-3 5.01EA 5.01E4 SE-1 SE-1 

Methylc:ne chloride 6E-2 
.. 

4.74E-6 4.14E-6 SE-5 .. SE-5 

trima-BHC ga -···-- • 35-4 1.82E-6 I.82E-6 6E-3 6E-3 
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