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U.S. NAVY ANNOUNCES  
PROPOSED PLAN  
The U.S. Navy invites the public to review and com-
ment on this Proposed Plan for the Tear Gas Burial 
Site, located in the Ordnance Annex, Guam 
(Figure 1).  

Investigation has been completed at the Tear Gas 
Burial Site, and the Navy proposes Land Use Con-
trols (LUCs) to complete the final remedy for the 
site. Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) five-
year reviews and long-term maintenance will ensure 
that the LUCs continue to protect human health and 
the environment in the future. 

INTRODUCTION 
This Proposed Plan summarizes the background and 
characteristics of the Tear Gas Burial Site, explains 
the findings of human health and ecological risk 
assessments; and discusses the remedial alternatives, 
including the Preferred Alternative. Detailed site 
information is provided in reports referenced at the 
end of this Proposed Plan.  

The Navy issues the Proposed Plan to invite public 
involvement into selecting the final remedy for the 
site and to fulfill the requirements of CERCLA and 
the National Contingency Plan (NCP).  

The Guam Environmental Protection Agency 
(GEPA) and U.S. Environmental Protection Agency 
(EPA) Region 9 have concurred with the Navy’s 
conclusions and recommendations. 

SITE BACKGROUND 
The Tear Gas Burial Site portion of the Ordnance An-
nex was used for storage from 1964 through 1975 
(AECOM 2010). The site may have been used for 
renovation of tear gas canisters in the early 1960s, 
and 350 pounds of tear gas was reportedly buried on 
a steep slope south of Mount Alifan, the current Tear 
Gas Burial Site (NEESA 1983). 

In 1983, an Initial Assessment Study recommended 
that no confirmation study was necessary to address 
the Tear Gas Burial Site based on the relatively mini-
mal potential impact to human health and the envi-
ronment (NEESA 1983).  

Public Meeting 
July 26, 2011, 6:30 p.m., AV Room #1 

Robert F. Kennedy Library,  
University of Guam, Mangilao, Guam 

Public Comment Period 
July 26, 2011 — August 26, 2011  

 

Comments from the community can be submitted as discussed on Page 6 of this Proposed Plan. 

Figure 1: Site Location Map 
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In 1990, a Screening Site In-
spection was performed to assess 
possible hazardous substance 
releases, identified surface de-
bris, and subsurface anomalies. 
However, soil gas results were 
inconclusive about the exis-
tence of buried tear gas (ERCE 
1991).  

The 2010 Remedial Investiga-
tion (RI) evaluated the impact 
of Ordnance Annex activities 
throughout the site and investi-
gated the potential location of 
the buried tear gas (Photo 1).  

There were no potential sources 
of tear gas identified during the 
RI. However, soil sample anal-
ytical results indicated the pres-
ence of polynuclear aromatic hydrocarbons (PAHs), 
total petroleum hydrocarbons (TPH), and antimony 
above the project screening criteria and background levels 
in soil (0-4 feet below ground surface [bgs]) (AECOM 
2011). The results were presented at the October 2010 
Guam Restoration Advisory Board (RAB) meeting.  

Under CERCLA, the Navy is responsible for the 
investigation and cleanup of contamination resulting from 
its past operations. 

SITE CHARACTERISTICS 
The primary source of contaminants (PAHs, TPH, and 
metals) was the past storage and disposal of Navy-related 
materials at the site. These contaminants were generally 
present in surface soil with concentrations decreasing with 
depth. This primary source of contamination is no longer 
active; however, the chemicals of concern (COCs) in 
surface soil may be transported by direct contact, air 
transport, and surface-water runoff mechanisms. Active 
transport of these COPCs in surface soil does not pose a 
health hazard for current or future military training and 
construction related site uses.  

SCOPE OF REMEDIAL ACTIONS 
Remedial actions would inform potential site users of the 
site use limitations and prevent legal physical disturb-
ances of, and exposure to, the surface soil.  

 

SUMMARY OF SITE RISKS 
Based on the Human Health Risk Assessment (HHRA) 
results, the exposure to site contaminants from current site 
use (Navy and Marine training activities and construction-
related activities) is allowable because the PAH, TPH, and 
metals calculated cancer risks for soil are within or below 
the acceptable risk range of 10–6 to 10–4 and the hazard 
index is less than 1. Other current or future site uses, such 
as industrial activities or residential use, are unacceptable 
based on calculated cancer risks greater than 10–4.  

The results of the site-specific Tier 2, Step 3a Baseline 
Ecological Risk Assessment for surface soils showed no 
risk of adverse effects to soil invertebrates from the 
presence of site-related COCs, and no COCs were 
identified as posing a threat to wildlife from food chain 
exposure. Given these results, no further action is needed 
to protect ecological receptors at the site.  

It is the lead agency’s current judgment that the preferred 
alternative identified in this Proposed Plan, be imple-
mented to protect public health and the environment from 
actual or threatened releases of hazardous substances into 
the environment. 

REMEDIAL ACTION OBJECTIVES 
The following are the remedial action objectives for 
PAHs, TPH, and metals in the site soil from the ground 
surface to a depth of 5 feet bgs: 

Photo 1: RI Field Activities 
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Tear Gas Burial Site, Ordnance Annex, Guam 

■ Prevent exposure to soil posing a lifetime excess 
cancer risk greater than the EPA target risk range of 
10–6 to 10–4 for carcinogens. 

■ Prevent disturbance of contaminants in surface 
soil from the site, which would result in greater 
environmental degradation than that of existing 
conditions. 

REMEDIAL ALTERNATIVES 
The Focused Feasibility Study evaluated the following 
four potential remedial action alternatives for the site: 

■ Alternative 1: No Action – Perform no action. 

■ Alternative 2: LUCs – Implement engineering con-
trols and institutional controls to limit exposure to 
soil at the site (i.e. restrict land use to periodic mili-
tary training, warning signs, periodic monitoring, 
and 5-year reviews). 

■ Alternative 3: Clean Closure (no LUCs) – Excavate 
approximately 4,400 cubic yards of contaminated 
soil and transport soil to an off-island, CERCLA-
approved solid waste landfill. 

■ Alternative 4: Consolidation, Vegetated Soil 
Cover, and LUCs – Excavate contaminated soil to 
2 feet bgs across 75 percent of the site and con-

solidate excavated material onto the currently un-
used northwestern portion of site, cover excavated 
area and consolidated material with vegetated soil 
cover, perform a new HHRA, and institute LUCs.  

The recommended remedial action alternative for the site 
is Alternative 2: LUCs (Figure 2), to prevent disturbance 
and exposure to contaminated soil. 

EVALUATION OF ALTERNATIVES 
Table 1 shows the rating scale for the nine criteria and 
Table 2 lists the four alternatives and profiles the relative 
performance of each alternative against the nine criteria. 

PREFERRED ALTERNATIVE 
As the lead agency, the Navy has determined that Alterna-
tive 2 is the Preferred Alternative to ensure protection of 
the public health or welfare from contaminants at the site. 
The Preferred Alternative includes LUCs to limit distur-
bance and exposure to contaminated soil by regulating 
site use and restricting excavation, removal, or transporta-
tion of soil at the site.  

Criterion 5-Tiered Scale 

Threshold Criteria 

1. Overall Protectiveness of  
Public Health/Environment 

Excellent if highly protective 
Poor if not protective 

2. Compliance with ARARs Excellent if compliant 
Poor if non-compliant 

Primary Balancing Criteria 

3. Long-Term Effectiveness 
and Permanence 

Excellent if highly effective 
Poor if not effective 

4. Reduction of Toxicity,  
Mobility, or Volume  
through Treatment 

Excellent if reduces all  
contaminants of concern 
Poor if no reduction 

5. Short-Term Effectiveness Excellent if highly effective 
Poor if not effective 

6.  Implementability Excellent if highly feasible  
and available 
Poor if not feasible and  
available 

7. Capital Cost Excellent if < $1,000,000 
Poor if > $4,000,000 

Modifying Criteria 

8. Regulatory Agency  
Acceptance 

Excellent if highly acceptable 
Poor if not acceptable 

9. Public Acceptance Excellent if highly acceptable 
Poor if not acceptable 

Table 1: Rating Scale for the Nine Criteria  

Figure 2: Alternative 2: LUCs 
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 Table 2: Detailed Evaluation of Alternatives 

Criteria  
Alternative 1 
No Action 

Alternative 2 
LUCs 

Alternative 3 
Clean Closure (no LUCs) 

1. Overall  
Protectiveness 
of Public Health/
Environment 

Poor 

Provides no additional protec-
tion of human health/
environment beyond what 
presently exists. 

Good 

Protective of human health/
environment because LUCs 
reduce the potential for expo-
sure to contaminated soil. 

Good 

Protective of human health/
environment by removing all 
impacted soil. 

2. Compliance 
with ARARs 

Poor 

Does not comply with identi-
fied ARARs and TBC criteria. 

Good 

Complies with identified 
ARARs and TBC criteria. 

Good 

Complies with identified 
ARARs and TBC criteria.  

3. Long-Term  
Effectiveness 
and Perma-
nence 

Poor 

Provides no long-term effec-
tiveness or permanent protec-
tion. 

Very Good 

Attains long-term effective-
ness. However, contaminated 
soil will remain in place at the 
site. 

Excellent 

Attains long-term effectiveness 
and permanence because 
contaminated media are re-
moved from the site. 

3. Reduction of 
Toxicity, Mobil-
ity, or Volume 
through  
Treatment 

Poor 

Does not reduce toxicity, 
mobility, or volume through 
treatment. 

Poor 

Does not reduce toxicity, 
mobility, or volume through 
treatment. 

Poor 

Does not reduce toxicity, mo-
bility, or volume through treat-
ment. 

5. Short-Term  
Effectiveness 

Excellent 

No activities that might in-
crease short-term human 
exposure. No monitoring 
required. 

Good 

No activities that might in-
crease short-term human 
exposure. Annual monitoring 
required.  

Fair 

Could increase short-term 
human exposure unless ap-
propriate Personal Protective 
Equipment (PPE) and engi-
neering controls are used. No 
monitoring required.  

6. Implementa-

bility 

Excellent 

Implementability is not an 
issue for this alternative. 

Excellent 

This alternative is technically 
feasible and can be readily 
implemented. 

Good 

Currently no facility on Guam 
is approved to accept  
CERCLA waste. Procedures 
for pre-shipment acceptance 
manifest requirements and 
transport and disposal are 
easily implemented. 

7. Capital Cost Excellent 

$0 

Excellent 

$245,106 (present value) 

Poor 

$11,590,677 

8. Regulatory 
Agency  
Acceptance 
 

 

TBD  

It is unlikely that regulatory 
agencies would accept the no 
action alternative because it 
does not mitigate potential 
risks from impacted soil. 

TBD  

Regulatory agencies gener-
ally prefer alternatives that 
employ treatment to destroy 
or alter contaminants. Addi-
tional response actions may 
be required if the regulators 
do not concur that the action 
serves as a final response 
action. 

TBD  

Regulatory agencies generally 
prefer alternatives that do not 
involve off-island disposal if  
on-island options are avail-
able. 

Alternative 4 
Consolidation and LUCs 

Good 

Protective of human health/
environment by reducing the 
exposure area by up to 75 
percent.  

Good 

Complies with identified 
ARARs and TBC criteria. 

Very Good 

Attains long-term effective-
ness. However, contaminated 
soil will remain in place at the 
site. 

Poor 

Does not reduce toxicity, 
mobility, or volume through 
treatment.  

Good 

Could increase short-term 
human exposure unless ap-
propriate PPE and engineer-
ing controls are used.  

Excellent 

This alternative is technically 
feasible and can be readily 
implemented.  

Excellent 

$670,890  

TBD 

Regulatory agencies generally 
prefer alternatives that employ 
treatment to destroy or alter 
contaminants. Additional re-
sponse actions may be re-
quired at the site if the regula-
tors do not concur that the 
action serves as a final re-
sponse action. 

9. Public  
Acceptance 

TBD  

It is anticipated that the public 
would not find this alternative 
acceptable. 

TBD  

It is anticipated that the public 
will find this alternative ac-
ceptable. However, additional 
response actions may be 
required if the public does not 
concur that the action serves 
as a final response action. 

TBD 

It is anticipated that the public 
would find this alternative 
acceptable. 

TBD  

It is anticipated that the public 
will find this alternative accept-
able. However, additional re-
sponse actions may be re-
quired if the public does not 
concur that the action serves 
as a final response action. 

Overall Rating Poor a  Very Good Fair Good 

a Ranked “Poor” because the alternative does not meet the threshold criteria 
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 This alternative can be readily implemented using locally 
available equipment and personnel. Because soil with 
COPC concentrations exceeding residential screening cri-
teria would be left in place, the Navy will perform peri-
odic monitoring and five-year reviews to ensure condi-
tions at the site remain protective of human health and the 
environment, and verify effectiveness of the LUCs. Based 
on these considerations, GEPA and EPA expects Alterna-
tive 2 to satisfy the following statutory requirements of 
CERCLA §121(b): 1) be protective of human health and 
the environment; 2) comply with Applicable or Relevant 
and Appropriate Requirements; 3) be cost-effective; 4) 
utilize permanent solutions and alternative treatment tech-
nologies or resource recovery technologies to the maxi-
mum extent practicable; and 5) satisfy the preference for 
treatment as a principal element. However, the Preferred 
Alternative can change in response to public comment or 
new information. 

GLOSSARY 
Applicable or Relevant and Appropriate 
Requirements (ARARs): Requirements, including 
cleanup standards, standards of control and other 
substantive environmental protection requirements and 
criteria, for hazardous substances as specified under  
federal and state laws and regulations, that must be met 
when complying with CERCLA and SARA. 

Chemical of Concern (COC): Chemicals that are 
potentially site-related and whose data are of sufficient 
quality for use in a quantitative risk assessment. A COC 
becomes a contaminant when the COC occurs at a 
concentration that poses an unacceptable threat to human 
health and the environment. (source: EPA Glossary) 

Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA): Also 
known as Superfund, CERCLA is the federal law that 
regulates the environmental investigation and cleanup of 
sites that could endanger public health, welfare, or the 
environment. 

Decision Document (DD): Prepared instead of a Record 
of Decision for non-National Priorities List sites, with the 
state as the lead regulatory agency. Contains a summary 
of site conditions, selected remedy, remedial action 
objectives, and the rationale for selecting the remedy. 

Human Health/Baseline Ecological Risk Assessment: 
Qualitative or quantitative evaluation of the risk posed to 
human health and/or the environment by the actual or 

potential presence or release of hazardous substances, 
pollutants or contaminants. (source: EPA Glossary) 

Land Use Control (LUC): Physical, legal, or 
administrative mechanisms that restrict the use of, or limit 
access to, contaminated property to reduce risk to human 
health and the environment. 

National Oil and Hazardous Substances Contingency 
Plan (NCP): The federal regulation that guides determi-
nation of the sites to be corrected under both the Super-
fund program and the program to prevent or control spills 
into surface waters or elsewhere. 

Preferred Alternative: The selected remedial alternative 
following a detailed comparative analysis using the nine 
evaluation criteria identified in the NCP. 

Proposed Plan: A document that reviews the site history 
and cleanup approach, summarizes the recommended 
proposed action, explains the reasons for recommending 
it, and solicits comments from the community. 

Remedial Investigation (RI): An in-depth study de-
signed to gather data needed to determine the nature and 
extent of contamination at a Superfund site, establish site 
cleanup criteria, identify preliminary alternatives for 
remedial action, and support technical and cost analyses 
of alternatives. The remedial investigation is sometimes 
accompanied by a feasibility study. Together they are 
usually referred to as the “RI/FS”. 

REFERENCES 
AECOM Technical Services, Inc. (AECOM). 2010. Final 

Remedial Investigation Work Plan, Tear Gas Burial 
Site, Ordnance Annex, Guam. Pearl Harbor, HI: Na-
val Facilities Engineering Command, Pacific. April. 

AECOM. 2011. Remedial Investigation Report, Tear Gas 
Burial Site, Naval Base Guam Munitions Site, Guam. 
Pearl Harbor, HI: Naval Facilities Engineering Com-
mand, Pacific. April. 

ERC Environmental and Engineering Services Co. 
(ERCE). 1991. Naval Communication Area Master 
Station (NAVCAMS) Site Inspection (SI) Report 
for Engineering Services to Conduct Site Inspec-
tions, Guam, Mariana Islands. September.  

Naval Energy and Environmental Support Activity 
(NEESA). 1983. Initial Assessment Study of Guam 
Naval Complex. Vols. I–III. December. 

Tear Gas Burial Site, Ordnance Annex, Guam 
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For More Information: 
All site-related documents are available for review at the Navy information repository established at the Nieves M. Flores Memorial 

Library. Documents are also available at the Administrative Record File at Naval Facilities Engineering Command, Pacific. 

T here are two ways for you to provide your com-
ments during the 30-day public comment period: 

1. Send written comments to: 

NAVFAC Marianas 
Public Affairs Officer 
PSC 455 Box 195 
FPO AP 96540-2937 
Phone: 671-349-4053 
Email:  catherine.norton@fe.navy.mil 

Mr. Michael Mann 
U.S. Environmental Protection Agency, Region 9 
Pacific Islands Office 
Phone:  415-972-3505 

Mr. Michael Cruz 
Guam Environmental Protection Agency 
Phone: 671-475-1658 

2. Provide your comments during the public meeting. 
A court reporter will be present to record comments. 

Public Comment Period:  
July 26, 2011— August 26, 2011 

COMMUNITY PARTICIPATION 
The Navy encourages the public to gain a comprehensive 
understanding of the site and the activities that have been 
conducted there. Community members and regulatory 
agencies have provided input through periodic RAB 
meetings and by reviewing and commenting on written 
reports and documents. The Navy has provided informa-
tion to the community through public meetings, fact 
sheets, posting site reports and related documents in the 
information repository for the site, and announcements 
published in the Pacific Daily News. 

WHAT’S NEXT 
The Navy encourages all interested parties to review 
and comment on this Proposed Plan. Comments re-
ceived from community members are valuable in help-
ing the Navy select the final remedy for this site. Based 
on new information or public comments, the Navy may 
revise the proposed final remedy. After carefully consid-
ering all comments received during the public comment 
period, the Navy will select a final remedy for the Tear 
Gas Burial Site, in coordination with the GEPA and EPA. 
The selected final remedy for the Tear Gas Burial Site will 
be presented in a Decision Document (DD).  

Figure 3 depicts the CERCLA process and the upcoming 
steps in that process.  

 CERCLA Process What’s Next? 

Figure 3: CERCLA Process and What’s Next in the Process 

Remedial  
Investigation 

The Remedial Investigation 
was conducted to evaluate the 
potential location of buried tear 
gas and the impact of Ord-
nance Annex activities at the 
site.  

Proposed Plan Public 
Comment Period 

Focused  
Feasibility Study 

Decision Document & 
Remedial Action Work 

Plan 

The Decision Document (DD) 
documents the final remedy se-
lected for the site. The Navy will 
consider public comments in 
selecting the final remedy and 
will respond to them in writing 
as part of the DD. 

The Remedial Action Work 
Plan will identify the LUCs re-
quired to protect human health 
and the environment. 

The Focused Feasibility Study 
identifies the most appropriate 
remedial action alternatives for 
the Tear Gas Burial Site. The 
alternatives of No Action, 
LUCs, Clean Closure, and 
Consolidation, cover, and LUCs 
were evaluated against the nine 
NCP criteria to select a pre-
ferred alternative, LUCs. 

The Proposed Plan outlines the 
actions taken at the Tear Gas 
Burial Site and recommends a 
preferred alternative as a final 
remedy. The Proposed Plan 
provides an opportunity for the 
public to comment on the pro-
posed final remedy. 

To Be Completed Complete 

 2011  2011 2011 2011 

Proposed Plan Tear Gas Burial Site, Ordnance Annex, Guam 
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