








SITE ID: A9BJ

A. Site Description

1. Physical Location

The Site is located within the Navajo Nation Indian Reservation in Arizona. The
- Site is located in the Cove Mesa, Apache County, Arizona; above the Navajo Nation
Chapter known as Cove (See Attachment Il).

2. Site Characteristics

Portions of the Navajo Nation are located on geologic formations rich in
radioactive uranium ores. Beginning in the 1940s, widespread mining and milling of
uranium ore on Navajo Nation tribal lands for national defense and energy purposes led
to a legacy of abandoned uranium mine (AUM) sites. The Site is believed to have been
used as part of the Tronox Mesa V Mine Site operation. The Tronox Mesa V mine site is
classified as tribal trust land. Historical documents indicate that the operator of Tronox
Mesa V mine was Kerr-McGee from 1953 to 1955. No other historical ownership / lease
information has been identified. The Tronox Mesa V haul shaft appears to be a man-
made opening that was accessed by the mining company to transport uranium ore from
the Tronox Mesa V mine site. U.S. EPA and the Navajo Nation are concerned that
unrestricted access fo the Site may be a potential public/lhuman exposure pathway to
radon gas released into the environment from exposed uranium ore and waste. The
Tronox Mesa V haul shaft consists of a short passageway to a small excavated room
approximately 16 feet by 20 feet with a ceiling height of approximately 10 feet. Just
inside the haul shaft is a vertical shaft that extends up toward the surface of the mesa.
There is a large pile of rock and sand just inside the entrance and below the vertical
shaft. The shaft is estimated to extend upward approximately 100 feet.

3. Removal Site Evaluation

During the summer and fall of 2015 the U.S. EPA and their contractors (START)
completed the Mine Category Assessment Protocol (MCAP) project to identify sites
requiring time-critical actions and pricritize other sites for Removal Site Evaluations. The
project entailed reconnaissance efforts within a 180-square mile area containing 120
mine claims. The purpose of the MCAP project was to develop and implement a
systematic method for assessing and surveying abandoned uranium mine sites and
other potential contributions of uranium material areas to assist ranking areas for
Removal Site Evaluations. The MCAP report identifies the Site as “Tronox Mesa V Mine”
and gives the Site the highest priority for further investigation (see Mine Category
Assessment Protocol (MCAP) Summary Report Navajo Nation, Apache County, Arizona
in Attachment IV). During the week of June 18-23, 2017, representatives from the
National Center for Radiation Field Operations (NCRFQO), on behalf of U.S. EPA,
monitored the ambient levels of radon gas at the Site, inside and at the entrance of the
Tronox Mesa V haul shaft. Three calibrated Saphymo AlphaGuard passive radon
monitors were placed at two different locations within the haul shaft and left to measure
radon concentrations, statistical measurement error, temperature, pressure and humidity



at 10-minute intervals for a period of 72 hours. One sampler was placed approximately
30 feet inside the haul shaft entrance near the top of the debris pile, the other two
samplers were co-located inside and toward the rear of the inner chamber and were
placed six feet apart and oriented in different directions. The results are illustrated in the
tables below.

Table 1. Interior Room %?°Rn Measurements (co-located AlphaGUARDS)

Average Std. Dev. Min. Max. SCEZ:Zing
(pCL/L) {pCi/L) (pCi/L) {(pCi/L) (pCi/L)
SN 1147 - ALl Data 80.5 9.0 30.9 106.6
Pcints
SN 1147 - Minus
First 4 hrs. 81.9 8.2 59.2 106.6 .
4.
SN 1036 ~ ALl Data 79.4 5.0 15.5 104.2
Peints
SN 1036 - Minus
First 4 hrs. 80.5 9.2 . 63.0 104.2
Table 2. Haul Shaft Entrance Rn-222 concentration over time
. Screening
Average Std. Dev. Min Max Level
(pCi/L) (pCi/L} {pCi/L) {(pCi/L) .
(pCi/L}
All Datsa 3.15 0.97 0.41 10.43 4.0

The radon sampling results from the rear interior room of the Tronox Mesa V haul
shaft were approximately twenty times the screening level of 4 pCi/L. The screening level
is the U.S. EPA acition level for radon gas in residential scenarios. The residential
screening level was selected because of evidence that the haul shaft has been used by
herders and trespassers as shelter. The average concentration of radon gas measured
from the rear interior room was approximately 80 pCi/L:; the highest concentration
measured was 106.6 pCi/L. These results indicate that uranium waste rock located
within the Tronox Mesa V haul shaft related to the uranium mining operation poses an
exposure and health risk to the public that may utilize this haul shaft as temporary
shelter. There is also a threat of release into the environment because of radon
progeny’'s charged state and solid nature, they rapidly attach to clothing and can be
transported ocutside of the haul shaft by trespassers. The report, Tronox Mesa V Radon
Sampling Project, dated July 7, 2017, is provided as part of the administrative record for
this action memo (see Attachment 111},

4, Release or threatened release into the environment of a hazardous
substance, or pollutant or contaminant

Uranium Waste



Uranium mining at the Site resulted in releases of uranium and progeny, such as
radon, to the environment. Uranium and radon are CERCLA hazardous substances,
listed in the National Contingency Plan at Appendix B to 40 C.F.R. Section 302.4
(Radionuclides). Based on field observations and the radon assessment data collected,
it is evident that mining waste containing hazardous substances is present at the Site
and poses a threat of release into the environment. As noted above, because of radon
progeny's charged state and solid nature, they rapidly attach to clothing and can be
transported outside of the haul shaft by trespassers. |t is known that people in the Cove
Community and their livestock frequent the haul shaft.

5. NPL status

The Site is not on the National Priorities List (NPL) nor is it proposed to be on the
NPL. Current conditions at the Site pose an imminent and substantial endangerment
(see Sections lll and V) to the surrounding community that enter the haul shaft seeking
shelter. The proposed removal action will not complete all work at the Site but is
intended as an interim action that will restrict access until a final action is selected and
implemented.

B. Other Actions to Date

No other response actions have occurred at the Site fo date.

C. State and Local Authorities’ Roles

1. State and focal actions to date

No state or tribal actions have taken place at the Site. Formal consultations with
the Navajo Nation for a broad range of AUM-related issues have been ongoing for
several years. Formal consultation for this removal action have been initiated with the
Navajo Abandoned Mine Lands Program (AML). These discussions constitute state and
tribal consultation.’

. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND
STATUTORY AND REGULATORY AUTHORITIES

Current Site conditions include ongoing releases into the environment and the threat of
future releases of hazardous substances, namely: uranium and its progeny (i.e., radium-226)
and ionizing gamma and alpha radiation associated with that progeny. The likelihood of
direct human exposure, via ingestion and/or close proximity to the hazardous substances,
and the threat of future releases and migration of those substances, pose an imminent and
substantial endangerment to public health or welfare or the environment based on the
factors set forth in the NCP, 40 CFR § 300.415(b)(2).

These factors include:

1T EPA Policy on consultation and coordination with Indian Tribes, May 4, 2011. See
hitp://www.epa.govitp/pdi/cons-and-coord-with-indian-tribes-policy.pdf



1. Actual or potential exposure to nearby populations, animals, or the food
chain from hazardous substances or pollutants or contaminants

As described in Section 1l.A.4, elevated levels of radon related to historical
uranium mining operations have been detected inside at the Site. U.S. EPA has
determined that the unrestricted access and part-time occupants of the haul shaft risk
elevated exposure to radon, at levels greater than U.S. EPA residential screening levels
and health risk thresholds. These exposures pose an unaccepiable excess cancer risk.

The U.S. EPA has set a guideline for radon in air inside homes of 4 picocuries per
liter (4 pCi/L} of air. Persons exposed to radon concentrations greater than 4 pCi/l. also
face increased cancer risks. Radon is a naturally occurring radioactive gas that is formed
from the radioactive decay of uranium. Indoor radon levels are affected by the radium
and uranium levels in soil, the porosity of the soil, and the ventilation rate of the room.
People exposed to high levels of radon have an increased incidence of lung cancer
(ATSDR 1999b). U.S. EPA's use of area-specific background levels is intended to verify
that removal actions are taken in response to mine-related releases of radiation, rather
than naturally-occurring radiation in area soils.

The Tronox Mesa V haul shift was used to support uranium mining in the vicinity
of the Site. Uranium is found in small amounts in most rocks and soil. It slowly breaks
down to its progeny including radium and radon. Radium and radon enter the
environment from the soil, and from uranium mines and sometimes other types of mines.
Uranium occurring in a subsurface vein is brought to the surface during mining activities.
Thorium is also often present in uranium ore.

The elevated radon levels at the Site are likely to result in human exposure via
inhalation. Persons occupying, traversing the Site or seeking temporary sheiter may be
exposed to elevated radon via inhalation.

One of the radioactive properties of uranium is its half-life, or the time it takes for
half of the isotope to give off its radiation and change into another substance. The half-
life of uranium is very long (between 200,000 years and 5 billion years). This is why
uranium still exists in nature and has not all decayed away and does not itself emit high
levels of ionizing radiation. Inhalation and ingestion of uranium can result in kidney
damage. The radiation damage from exposure to high levels of natural uranium is not
known to cause cancer (ATSDR 1999c).

Radium is formed when uranium and thorium break down in the environment. Two
of the main radium isotopes found in the environment are radium-226 and radium-228.
During the decay process, alpha, beta, and gamma radiation are released. Radium may
be found in air and water. Radium in the soil may be absorbed by plants.

Acute inhalation exposure to high levels of radium can cause adverse effects to
the blood {anemia) and eyes (cataracts). It also has been shown to affect the teeth,
causing an increase in broken teeth and cavities. Exposure to high levels of radium
results in an increased incidence of bone, liver, and breast cancer. The BEIR V report
has also stated that radium is a known human carcinogen (ATSDR, 1999a). Inhalation of
radium contaminated particulates is of particular concemn. Radjum emits alpha radiation,



which, when inhaled, becomes a source of ionizing radiation in the lung and throat,
possibly leading to toxic effects (See ATSDR ToxFAQ Attachment V).

2. The availability of other appropriate federal or state response mechanisms
to respond to the release

Navajo Nation EPA has informed U.S. EPA that it does not have the funding to
address the Site. U.S EPA is utilizing Navajo Nation Abandoned Mines Lands resources
to implement the Tronox Mesa V haul shaft project through a grant.

3. Weather conditions that may cause hazardous substances to migrate or be
released

Rainfall events and hot/cold temperatures, including extreme weather such as
monsoons, would lead to a trespasser seeking shelter in the haul shaft, which increase
the threat of release into the environment. In addition, contaminants may migrate during
high wind events due to the propensity for contaminants to adhere to windborne dust
particles. : ‘

IV. ENDANGERMENT DETERMINATION

Actual or threatened releases of pollutants and contaminants from this site, if not
addressed by implementing the response action selected in this Action Memorandum,
may present an imminent and substantial endangerment to public health, or welfare, or
the environment.

V. PROPOSED ACTIONS AND ESTIMATED COSTS

A. Proposed Actions

1. Proposed action description

U.S. EPA proposes to mitigate the release or threat or release of hazardous
substances into the environment that is causing a threat to public health or welfare or the
envircnment by taking steps to prevent exposure to the radon gas located in the Tronox
Mesa V haul shaft. The removal action will include the following objectives to prevent
direct human exposure to radon gas emitting from mine related waste:

. Post Signs Warning the Public/Community of the hazards associated with
entering the Site.

. Construct a physical barricade designed to prevent entry into the haul shaft.

. Inspect the site once a year to assure the barricade is still protective.

2. Contribution to remedial performance
This removal action is being conducted in concert with future removal plans. The

OSC is coordinating the work being done at this Site with the remedial project manager
assigned to the Mesa V Haul Shaft Site in an effort to maximize the chance that the action



will compliment future actions to address the contamination at the Site. As noted above, the
Site is currently not on the NPL nor proposed for the NPL.

[t is expected that this removal action will mitigate release or threat of release of
hazardous substances and the public health risk associated with the inhalation of
hazardous substances at the Site. As discussed below, U.S. EPA expects to conduct
subsequent assessments of other mine waste sites and AUMs located throughout the
Navajo Nation to determine what additional response actions may be necessary.

Sources of the contamination may require long-term cleanup. In future actions,
these sources may include individual Navajo AUM site cleanups. U.S. EPA will continue
to coordinate with N.N.EPA to evaluate the risk of human health effects based on mine
waste exposure pathways that may be present at these other AUM sites.

The construction of a physical barrier will act as an interim action to reduce the
risk of exposure and warn the nearby community of the hazards associated with entering
the Site and should reduce the threats described in Section Il

3. Applicable or relevant and appropriate requirements (ARARs)*

Section 300.415(j) of the NCP provides that removal actions must attain ARARs
to the extent practicable considering the exigencies of the situation.

Section 300.5 of the NCP defines applicable requirements as cleanup standards,
standards of control, and other substantive environmental protection requirements,
criteria or limitations promulgated under Federal environmental or State environmental or
facility citing laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location or other circumstances at a CERCLA site.

Section 300.5 of the NCP defines relevant and appropriate requirements as
cleanup standards, standards of control and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or State environmental or facility
citing laws that, while not “applicable” to a hazardous substance, poliutant, or
contaminant, remedial action, location, or other circumstances at a CERCLA site,
address problems or situations sufficiently similar to those encountered at the CERCLA
site and are well-suited to the particular site.

Pursuant to CERCLA section 121(e), CERCLA on-site response actions do not
require permitting; only substantive requirements are considered as possible ARARSs.
Administrative requirements such as approval of, or consultation with administrative
bodies, issuance of permits, documentation, reporting, record keeping and enforcement
are not ARARs for the CERCLA actions confined to the site.

Federal ARARs determined to be practicable for the Site are:
o Uranium Mili Tailings Radiation Control Act (40 CFR Part 192.12 subparts B and
C) requirements for residential cleanup levels of tailings sands.
o Native American Graves Protection and Repatriation Act, 25 USC Section 3001 ef
seq. and its implementing regulations, 43 CFR Part 10.







VIlIl. OUTSTANDING POLICY ISSUES

There are no outstanding policy issues with respect to the Site that have been
identified at this time.

IX. ENFORCEMENT

This removal action is being funded with Tronox settlement funding.

Estimated EPA costs for this Removal Action

U.S. EPA Direct Costs? $ 186,000
(Direct Extramural [$186,000] + Direct Intramural [$ 103,000])

U.S. EPA Indirect Costs: $ 172,533
(59.70% of Direct Spending)

TOTAL $ 461,533

The total U.S. EPA extramural and intramural costs for this removal action are
estimated to be $461,533.

X. U.S. EPA RECOMMENDATION

This decision document represents the selected removal action for the Tronox
Mesa V Haul Shaft Site, developed in accordance with CERCLA and is not inconsistent
with the NCP. This decision is based on the Administrative Record for the Site.

Because conditions at the Site meet the NCP Section 300.415(b) criteria for a
removal, EPA staff recommends the approval of the removal action proposed in this
Action Memorandum. The total project ceiling if approved wili be $461,533 will be funded
by Tronox Special Account (A9BJ — Tronox Mesa V). Approval may be indicated by
signing below. '

2 Direct costs include direct extramural costs and direct intramural costs. Indirect costs are calculated
based on an estimated indirect cost rate expressed as a percentage of site-specific direct costs, consistent
with the full cost accounting methodology effective October 2, 2000. These estimates do not include pre-
judgment interest, do not take into account other enforcement costs, including Department of Justice costs,
and may be adjusted during the course of a removal action. The estimates are for jlustrative purposes
only and their use is not intended to create any rights for responsible parties. Neither the lack of a total
cost estimate nor deviation of actual costs from this estimate will affect the United States’ right to cost
recovery.
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FIELD OBSERVATIONS

Upon arrival at the adit site, the team discovered that the full extent of the mineshaft
consisted of a short passageway downslope to a small excavated room approximately 16
feet by 20 feet with a ceiling height of approximately 10 feet. Just inside the adit
entrance, a vertical shaft extends up toward the surface of the mesa. There is a large pile
of debris (rock and sand) just inside the entrance and below the vertical shaft. The shaft is
estimated to extend upward approximately 100 feet. It is unknown if there are any side
tunnels going out from this vertical shaft. There appearéd to be timber material covering
the entrance to the shaft at the top, but some light could be seen entering through or
around the cover. The top entrance to this shaft was not investigated by the field team. No
other indications of mining or excavations existed beyond these immediate areas. There

was evidence of animal droppings within the adit and inner chamber.

SUMMARY OF METHODS

Since the field team found that the adit and mineshaft configuration was not as expected
and described in the SAP, adjustments were made to the planned monitoring locations.
All other monitoring activities for the project were performed in accordance with the
Sampling Analysis Plan (SAP) for the Mesa V Mine Radon Sampling Project, dated May
24, 2017.

Consistent with the SAP, three calibrated Saphymo AlphaGUARD passive radon
monitors were placed at two different locations within the adit and left to measure *?2Rn
concentrations, statistical measurement error, temperature, pressure and humidity at 10
minute intervals for a period of 72 hours. The initial location for one sampler was to be at
the entrance of the adit. Due to a large debris pile consisting of sand and rock directly
inside the entrance, the field team decided to place AlphaGUARD SN 1756
approximately 30 feet inside of the adit entrance near the top of the debris pile for
stability, yet allowing for adequate mixing with the outside air. The remaining two
samplers, AlphaGUARD SN 1036 and 1147, were co-located inside and toward the rear

of the inner chamber and were placed six feet apart and oriented in different directions
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for unbiased duplicate monitoring of the radon gas concentration within the chamber.

With the exception of the distance to the ground surface in the vertical shaft, the adit did
not extend to a distance of 100 feet as assumed in the SAP. Thus the samplers were

placed in the inner most reaches of the adit.

MONITORING RESULTS
4.1  Adit Inner Chamber Results

AlphaGUARD SN 1147 and SN 1036 were placed inside and near the back of the adit
inner chamber. Both monitors were started 06/19/2017 at 1140 Pacific Daylight Time
(PDT) and turned off and retrieved 06/22/2017 at 1150 PDT. The instruments recorded

data at 10 minute intervals resulting in a total of 433 sequential measurements.

Measured concentrations of >*?Rn over time are plotted in the chart in Figure 3. It is clear
from the plot that the two samplers inside of the inner chamber did not reach full
equilibrium until approximately four hours after placement. This was likely caused by the
lack of air exchange or air movement within the space. The measurements remained
stable once the monitors reached equilibrium. This can also be seen in the temperature,
humidity and atmospheric pressure measurements described in section 4.3. The three-day
average ***Rn measurement data for the co-located monitors in the inner chamber is
summarized in Table 1 below. The average measurement results provided in Table 1 are
for the total number of measurements and for measurements with the first four hours of
data removed (24 measurements). The latter value is a more accurate representation of
the average radon concentrations in the inner chamber over the monitoring period.
Measurement standard déviation was calculated internally for each 10-minute sampling
period. The average of the standard deviation measurements is provided in Table 1. The
screening level listed in Table 1 is the U.S. EPA action level for radon gas in residential
scenarios. Refer to Section 5 for a discussion of measurement quality including the

relative percent difference between the collocated samples.



Figure 3. Plot of inner chamber Rn-222
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Table 1. Interior Room ***Rn Measurements (co-located AlphaGUARDS)

9.2

Average Std. Dev. Min. Max. Screening Level
(pCilL) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
SN 1147 — All Data Points 80.5 9.0 30.9 106.6
SN 1147 — Minus First 4 hrs. 81.9 8.2 59.2 106.6
4.0
SN 1036 — All Data Points 79.4 9.0 15.5 104.2
SN 1036 - Minus First 4 hrs. 80.5 63.0 104.2

4.2  Adit Entrance Area 222Rn Results

AlphaGUARD SN 1756 was placed inside the adit entrance and started 06/19/2017 at
1130 PDT and turned off and retrieved 06/22/2017 at 1150 PDT. The instrument was set
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to record the average ***Rn concentration, standard deviation, temperature, pressure and

humidity at 10 minute intervals, resulting in a total of 434 sequential measurements. Data
from this instrument showed significantly lower concentrations of **Rn but had greater
variability than the two monitors in the inner chamber. Air exchange at the adit entrance
was higher than in the inner chamber resulting in quicker equilibrium of the passive
samplers. The data was plotted over time and clearly shows diurnal variation. See the
chart in Figure 4, below. Table 2 below is a summary of the data averages for the entire
72-hour measurement period. Peak radon concentrations, typically 4 — 6 pCi/L, occurred
during the late evening and overnight periods with the lowest concentrations, averaging

less than 2 pCi/L, occurring during the middle of the day.

Figure 4. Plot of Adit Rn-222 concentration over time

Mesa V Adit Entrance
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Table 2. Adit Rn-222 concentration over time

Average | Std. Dev. Min ‘Max Screening Level
(pCVL) (pCi/L) (pCi/L) (pCY/L) (pCi/L)

All Data 3.15 0.97 0.41 10.43 4.0




REP-Mesa V, Revision 0

08/07/2017
page 9 of 20

Of the 433 total measurements, 430 (99.3%) were less than 7.84 pCi/L. Three peak

measurements greater than 9.2 pCi/L occurred overnight at 0120 to 0140 PDT on the

third sampling day, June 22, 2017.

4.3 Environmental conditions

During the radon measurement process, the AlphaGUARDs also recorded ambient

temperature, pressure and relative humidity. Table 3 below is a summary of the

conditions measured by the three samplers.

Table 3. Environmental conditions summary *

Avg. Pressure

Minimum Pressure

Maximum Pressure

inHg inHg inHg
AG1036 (inside room) 23.6 23.6 23.6
AG1147 (inside room) 23.6 23.6 23.6
AG1756 (Adit Entrance) 23.6 23.6 23.6
Avg. Humidity Minimum Humidity | Maximum Humidity
% % %
AG1036 (inside room) 80.4 62.3 83.5
AG1147 (inside room) 84.0 65.0 88.0
AG1756 (Adit Entrance) 43.1 311 71.5
Avg. Temperature Minimum Temp. Maximum Temp.
°F °F °F
AG1036 (inside room) 50.6 50.0 52.3
AG1147 (inside room) 50.3 49.8 51.6
AG1756 (Adit Entrance) 63.3 56.3 71.4

*data after monitor stabilization ~ 4 hours

The monitors in the inside room took several hours to stabilize to the room temperature,

but once stabilized, the room temperature did not show variation more than 1 degree

during the entire 72-hour measurement period. Temperature at the adit entrance varied

between 56 °F at night to 72 °F during the daytime. The humidity was stable in the inner
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room showing a slight increase in humidity over the three-day measurement period. The

humidity at the adit entrance changed with the same diurnal variation as the temperature
and radon concentration, ranging from as low as 31% during the day and over 70%
during early morning hours. The atmospheric pressure was very stable over the

entire sampling period in the inner room and at the adit entrance. All three monitors show
no observable change in the ambient pressure. Refer to Figure 5 for a time plot of the
terﬁperature, pressure and humidity in the inner chamber. The plot in Figure 6 is for the

adit entrance monitor placement.

Figure 5. Environmental measurements, inner chamber
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Figure 6. Environmental measurements, Adit
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Data completeness was 100% with no data lost from the measurement phase or during

transfer of the data for all three monitors. The Relative Percent Difference (RPD) for the

measurement run was determined for each 10-minute measurement period, and for the

overall averages on the co-located samplers in the inner chamber. The RPD for the

overall **Rn averages was 1.40%, well within the goal of 25% stated in the SAP. The

average RPD for individual >*?Rn measurements was 7.86%, ranging from 0.0% to

30.0%. Of the 433 measurements, only five measurements had an RPD of greater than

25% and 90% of the measured RPDs were 15% or less. The RPDs for all of the
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near continuous exposures that occur for many years (>25 years). Thus, when comparing them
to adit 2?Rn levels, they would significantly overestimate risks to recreational and short-term
worker receptors. The exposure receptors for the site (i.e., adit) are expected to have
significantly shorter exposure time, frequency and duration due to the remoteness and
accessibility of the adit. However, background exposures (e.g., at home) to radon and
representativeness of the monitoring data (i.e., snapshot in time) should be considered in the

evaluation and addressment of potential exposure pathways.

This event is only a snapshot in time of the radon concentrations. The diurnal variations in ?*Rn
concentration at the adit entrance indicate that there is an increased exchange of radon during the
overnight hours. The atmospheric pressure in the area was high and stable so it is unknown if the
radon concentrations inside the excavation would increase with changes in weather and a drop in

the atmospheric pressure.
7 REFERENCES
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8 APPENDICES

8.1 Project Acceptance Form/Customer Request

8.2 Photographs of the Mesa V mine adit entrance and inner chamber
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Appendix 8.1, Project Acceptance Form

# h 4,
£ 4’?@‘

NATIONAL CENTER FOR RADIATION FIELD OPERATIONS (NCRFO}

ety
% st

€, 3
%,
Rt gt

{ PROJECT ACCEPTANCE FORM

The purpose of this document is to provide NCRFO on abridgment, ta ensure that all requests can be delivered while meeting quality ossurance
objectivas. This document s not a contract. it's en internal quality control opproach te ensure thot NCRFO con deliver envirenmentol rodiolegical

services, so we cant meet the needs of our customer. The customer must be oware that in the event of en emergency, NCRFO resources moy be
redirected from your aetivity,

Organization: TJSEPA Region 9

Contact Person: Edwin "Chip” Poalinelld

Phore: 4]5-972-3390 Cell: _415-301-1573

Emait _poalinelli.edwin@epa.gov

Signature: ___ (Rewe Freducll Date: _2/27/2017

Certifying Officer;

BFY:

FUND/Appropriation:

Budget Org:

PRC:

Site Project:

Ploass provide a delailed slta and profect doseriplion intluding knowwn or suspected hazards.

Site Program Type: [¢] Reglonal [£] Superfund [ other

Site Name: Mesa V Navajo Nation Tronox

Site Location:
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Appendix 8.1, Project Acceptance Form, cont’d

Site History or Weblink/URL (if Availabie)

Proposed Project Start Date: _3/20/2017

Proposed Project End Date: _9/29/2017

Custemer Proposal.

See Attachment

Please note that the proposed target date may change due fo emergency and operational commitments,

Proposed Dale:

Comments:

Page2of3
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Appendix 8.1, Project Acceptance Form, cont’d

NCRFO will assist EPA Region ¢ in developing and implementing a radon investigation of an adit located

{ an the Mesa V Navajo Nation Tronox site. More specifically, NCRFO (in coordination with EPA Region 8
and Navajo Nation} will develop a work plan {including a QAPP/SAP) to sample and measure the
ambient leveis of radon in the adit, which will be used to evaluatafassess doses/risks to people and
animals that enter or are near the adit opening. Exposure rate monitoring may also be performed to
more fully characterize the adit and immediate vicinity during the radon investigation. The work plan
{inciuding QAPP/SAP} will inctude, but is not limited to the development of a conceptual site model, data
guality abjectives, and screening levels (o assess risks/doses), )

Buring the development of the work plan, NCRFO staff will visit the site at feast once for the purposes of
gaining more camplete understanding of site conditions and field work limitations. In addition, NCRFO
and EPA Region 9 staff wilt hold regular meetings (at least monthly) to discuss work plan elements and
objectives and other project related issues (anaiytical needs, Health and Safety).

EPA Region 9 also proposes that a small NCRFO field team implement the work plan, with RPM
oversight. Upon completion of the investigation and analysis of samptes, NCRFO will develop and
provide a report to EPA Region 9 on the findings of the investigation. Region 9 will provide the overall
approval of zll work plans/QAPPs/investigation reports.

EPA Region 9 will mzke arrangements with a contract lab to perform sample analysis and supplying the
data to NCRFQ.

EPA Region 9 wilk also provide NCRFO all site coding/billing information along with all relevant site
hackground information and health and safety plans
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RECOMMENDATIONS

Recommendations for the MCAP target Removal Site Evaluations and further characterization
are largely impacted and attributable to the access limitations present throughout the project area.
Ideally, Removal Site Evaluations should include surface characterization of 100% of the
assessment areas, as well as subsurface investigations and volumetric calculations, however the
within the context of the inhibiting geography, the following recommendations are contingent
upon the actual site conditions:

* Completion of cultural resource and archaeological surveys at areas of potential
disturbance

» Gamma scanning should be performed of 100% of safely-accessible areas within the
AUMs, Target Sites, roads, and other potentially disturbed areas

+ (Gamma scanning transects {distances to be determined) of areas between AUMs and
Target Sites

» [‘urther site access route reconnaissance may be needed at selected areas
Road improvement evaluations to determine removal alternatives
Waste volume estimates at accessible and inaccessible impacted areas, such and lower
bench areas

¢ Detailed aerial site surveys may be warranted to estimate waste volumes

* Underground surveys of open and exposed adits

¢ Surface sampling of waste and cover material to confirm scanning data

e Subsurface sampling with limited access drilling equipment, at accessible locations

¢ Historic records and document review, including reclamation specifications and drawings

» Review of historical aerial imagery and land-use / land-cover analysis

Site~-specific recommendations are included on Table 5, including the primary recommended
task, which addresses the most significant objective for each priority RSE group.
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TABLES

I MCAP Target List
2 MCAP Target Access
3 MCAP Priority Ranking Factors
4 MCAP Target Site Priority Ranking
5 MCARP Priority Assessment Areas and Recommendations
FIGURES
1 Site Location - MCAP Target Areas
2 Lukachukai Targets
3 NW Carrizo Targets
4 Lukachukai Access Routes
5 Lukachukai Gamma Radiation Measurements
6 NW Carrizo Gamma Radiation Measurements
7 Lukachukai Priority Removal Site Evaluation Groups
8 NW Carrizo Priority Removal Site Evaluation Groups
9A  Cove Removal Site Evaluation Group - Layout
9B Cove Removal Site Evaluation Group - Gamma Radiation
10A - M1 North Removal Site Evaluation Group - Layout
10B M1 North Removal Site Evaluation Group - Gamma Radiation
10C M1 North Removal Site Evaluation Group - Waste Material
1TA M1 South Removal Site Evaluation Group - Layout
11B M1 South Removal Site Evaluation Group - Gamma Radiation
I1C M1 South Removal Site Evaluation Group - Waste Material
[2A M2 North Removal Site Evaluation Group - Layout
12B M2 North Removal Site Evaluation Group - Gamma Radiation
[2C M2 North Removal Site Evaluation Group - Waste Material
I3A M2 South Removal Site Evaluation Group -'Layout
13B M2 South Removal Site Evaluation Group - Gamma Radiation
13C M2 South Removal Site Evaluation Group - Waste Material
14A M3 Removal Site Evaluation Group - Layout
14B M3 Removal Site Evaluation Group - Gamma Radiation
14C M3 Removal Site Evaluation Group - Waste Material
15A° M4 North Removal Site Evaluation Group - Layout
15B M4 North Removal Site Evaluation Group - Gamma Radiation
15C M4 North Removal Site Evaluation Group - Waste Material
16A M4 South Removal Site Evaluation Group - Layout
16B M4 South Removal Site Evaluation Group - Gamma Radiation
16C M4 South Removal Site Evaluation Group - Waste Material
17A° M4 West Removal Site Evaluation Group - Layout
17B M4 West Removal Site Evaluation Group - Gamma Radiation
17C M4 West Removal Site Evaluation Group - Waste Material
18A M5 North Removal Site Evaluation Group - Layout
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18B M5 North Removal Site Evaluation Group - Gamma Radiation
18C M5 North Removal Site Evaluation Group - Waste Material
19A M5 South Removal Site Evaluation Group - Layout

19B  MS5 South Removal Site Evaluation Group - Gamma Radiation
19C M35 South Removal Site Evaluation Group - Waste Material
20A M6 Removal Site Evaluation Group - Layout

20B M6 Removal Site Evaluation Group - Gamima Radiation

20C M6 Removal Site Evaluation Group - Waste Material

21A  Knife Edge Mesa Removal Site Evaluation Group - Layout
21B  Knife Edge Mesa Removal Site Evaluation Group - Gamma Radiation
21C  Knife Edge Mesa Removal Site Evaluation Group - Waste Material
22A  Flag Mesa Removal Site Evaluation Group - Layout

22B  Flag Mesa Removal Site Evaluation Group - Gamma Radiation
22C  Flag Mesa Removal Site Evaluation Group - Waste Material
23A  Step Mesa Removal Site Evaluation Group - Layout

23B  Step Mesa Removal Site Evaluation Group - Gamma Radiation
23C  Step Mesa Removal Site Evaluation Group - Waste Material
24A  Brodie Removal Site Evaluation Group - Layout

24B  Brodie Removal Site Evaluation Group - Gamma Radiation
24C  Brodie Removal Site Evaluation Group - Waste Material

25A  Block K Removal Site Evaluation Group - Layout

25B  Block K Removal Site Evaluation Group - Gamma Radiation
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ATTACHMENTS

Appendix A - Site Specific Documents

The following site specific documents are included in Appendix A, and accessible through the attached
MS Access MCAP Document Index Database:

Photographic Logs
NAMLRP Reclamation Logbooks
NAMLRP Reclamation Contracts
NAMLRP Reclamation Sketches
NAMLRP Reclamation Maps
NAMLRP Technical Specifications
. Weston Pre-CERCLIS Screening Reports
Historic Geologic Reports
Historic Production Reports
Previous Investigation Reports
Historic Mining Permits

OO0 0O C O 0000 0o

Appendix B — Regional Historic Documents

The following region-wide documents are included in Appendix B, and accessible through the attached
MS Access MCAP Document Index Database:

B-1  USEPA - ASPECT Navajo Nation Survey Report Summary Report, 2015

B-2 ARIZONA BUREAU OF MINES ~ Radioactive Occurrences in Arizona, 1981

B-3  ARIZONA GEOLOGIC SURVEY — Uranium Production in the Lukachukai Mountains, 1988

B-4  ARIZONA GEOLOGIC SURVEY - Uranium Production in the Northern and Western Carrizo
Mountains, 1985

B-5 BUREAU OF MINES — Kerr McGee Uranium Mining in the Lukachukai Mountains, 1961

Appendix C — Data Package

Digital data files are provided in the attached data package, including full resolution historical aerial
photograph GeoTiffs, and ESRI ArcGIS Shapefiles.

Historic aerial photographs were acquired from the USGS Earth Resources Observation and Science
Center (EROS), National Aerial Photography Program (NAPP), and the National High Altitude
Photography Program (NHAP).
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The following photographs were acquired and reviewed during the MCAP process:

Range Date Scale Source
Lukachukai NE 11/13/1949  1:20000 USGS-EROS
Lukachukai SE 11/13/1949  1:20000 USGS-EROS
Lukachukai NW 11/13/1949  1:20000 USGS-EROS
Lukachukai W 11/13/1949  1:20000 USGS-EROS
Lukachukai E 11/13/1949  1:20000 USGS-EROS
NW Carrizo BR 11/13/1949  1:20000 USGS-EROS
NW Carrizo BK 11/13/1949  1:20000 USGS-EROS
NW Carrizo 6/11/1950 1:47200 USGS-EROS
Lukachukai 6/11/1950 1:47200 USGS-EROS
Lukachukai S 10/8/1952 1:20000 USGS-EROS
Lukachukai SE 10/8/1952 1:20000 USGS-EROS
Lukachukai SW 10/27/1952  1:20000 USGS-EROS
NW Carrizo 4/1/1953 1:54000 USGS-EROS
Lukachukai NE 4/1/1953 1:54000 USGS-EROS
Lukachukai SE 4/1/1953 1:54000 USGS-EROS
Lukachukai N 9/20/1953 1:37400 USGS-EROS
Lukachukai NE 9/20/1953 1:37400 USGS-EROS
Lukachukai SW 9/20/1953 1:37400 USGS-EROS
NW Carrizo 10/22/1955  1:60000 USGS-EROS
Lukachukai NE 9/17/1968 1:12000 USGS-EROS
NW Carrizo BR 6/25/1976 1:30000 USGS-EROS
NW Carrizo BK 6/25/1976 1:30000 USGS-EROS
Lukachukai N 6/25/1976 1:30000 USGS-EROS
Lukachukai S 6/25/1976 1:30000 USGS-EROS
NW Carrizo BK 4/3/1992 1:20000 NAPP
NW Carrizo BR 4/6/1992 1:20000 NAPP
Lukachukai NE 9/30/1992 1:20000 NAPP
Lukachukai SW 9/30/1992 1:20000 NAPP
NW Carrizo BK 10/14/1997  1:20000 NAPP
NW Carrizo BR 10/14/1997  1:20000 NAPP
Lukachukai NE 10/13/1997  1:20000 NAPP
Lukachukai SW 10/13/1997  1:20000 NAPP
NW Carrizo 6/10/1981 1:58000 NHAP
NW Carrizo 6/13/1981 1:58000 NHAP
Lukachukai 6/10/1981 1:80000 NHAP
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The following GIS Shapefiles were utilized or developed during the MCAP process:

Shapefile Source
ASPECT Gamma Survey Zone 1 EPA
ASPECT Gamma Survey Zone 2 EPA
ASPECT Gamma Survey Zone 3 EPA
ASPECT Gamma Survey Zone 6 EPA
MCAP Target Sites Weston
MCAP AUMs AUM Atlas
RSE Groups Weston
Tronox Buffers Weston
MCAP Gamma Scanning Data ' Weston
Cove Watershed Gamma Scanning Data Weston
Pre-CERCLIS Screening Gamma Scanning Data ~ Weston
MCAP Waste Material Weston
Mine Portals AUM Atlas
Site Access Routes Weston
Reclamation Boundaries AUM Atlas
Drainages AUM Atlas
Lukachukai Mesas Weston
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Table 1. MCAP Target List

AUM /Target Site "o © | Site:ID o vz [ Target Justifieation - - o
Black No. ] Mine 512 Tronox Mine
Black No. 2 Mine 205 Tronox Mine
Black No. 2 Mine (West) 206 Tronox Mine
Block K 64 Tronox Mine
Flag No. 1 Mine 511 Tronox Mine
Frank Jr. Mine 421 Tronox Mine
Mesa I 1/2 Mine 419 Tronox Mine
Mesa I 1/4 Mine 423 Tronox Mine
Mesa I 3/4 Incline 95 Tronox Mine
Mesa I 3/4, Mine No. 2, P130 600 Tronox Mine

654 Tronox Mine

93 Tronox Mine

’ 655 Tronox Mine

Mesa I, Mines 10 - 15 od Tronow Mine

656 Tronox Mine

657 Tronox Mine
Mesa I 1/2 Mine 603 Tronox Mine
Mesa Il 1/2, Mine 4 604 Tronox Mine
Mesa II, Mine 4 285 Tronox Mine
Mesa IT, Mine No. 1 & 2, P-21 601 Tronox Mine
Mesa Il Mine No. 1, P-130 602 Tronox Mine
Mesa Il Mine 605 Tronox Mine
Mesa IV 1/2 Mine and Simpson 181 506 Tronox Mine
Mesa IV, Mine No. 1 606 Tronox Mine
Mesa IV, Mine No. 2 607 Tronox Mine
Mesa IV, Mine No. 3 608 Tronox Mine
Mesa V Adit 609 Tronox Mine
Mesa V Incline 610 Tronox Mine

. 103 Tronox Mine

Mesa I/ Mine 508 Tronox Mine
Mesa VI Mine 611 Tronox Mine
Step Mesa Mine 204 Tronox Mine
Tommy James Mine 203 Tronox Mine
Brodie 1 191 "Other” Tronox Mine
Henry Phillips Mine 286 "Other" Tronox Mine
Knife Edge Mesa Mine 428 "Other" Tronox Mine
Mesa I 172, West Mine 288 "Other" Tronox Mine
Mesa IT Pit 287 "QOther" Tronox Mine
Mesa IV, West Mine 101 "Other" Tronox Mine
Cato No. | Pit 426 1/2 mile of Tronox Mine
Cato No, 2 104 1/2 mile of Tronox Mine
Cov000 428 1/2 mile of Tronox Mine
Cov068 420 1/2 mile of Tronox Mine
CovD87 507 1/2 mile of Tronox Mine
East Portal, Frank No. 1 Mine 509 1/2 mile of Tronox Mine
Frank No. 2 510 1/2 mile of Tronox Mine
Mesa Il 1/4 Mine 96 1/2 mile of Tronox Mine
Mesa IIT, Northwest Mine 424 1/2 mile of Tronox Mine
Mesa Il West Mine 417 1/2 mile of Tronox Mine
Mesa IV, East Side 416 1/2 mile of Tronox Mine
NA-0313 660 1/2 mile of Tronox Mine
NA-0316 107 1/2 mile of Tronox Mine
NA-0318 99 1/2 mile of Tronox Mine
NANIO 469 1/2 mile of Tronox Mine
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Table 1. MCAP Target List

AUM./Target Site =" C=Site’lD - | Target Justifieation -

G 612 1/2 mile of Tronox Mine

NA-0332 202 1/2 mile of Tronox Mine

NA-0333 201 1/2 mile of Tronox Mine

NA-0343 207 1/2 mile of Tronox Mine

North Portal, Frank No. 1 Mine 505 1/2 mile of Tronox Mine

South Portal, Frank No. 1 Mine 106 1/2 mile of Tronox Mine

BK-01 N/A Adjacent to Home Compound, S of Block K. AUM
BK-02 N/A Road N of Block K AUM

BR-01 NA Potential Pit Area adjacent to road, SE of Brodie No, | AUM
BR-()2 N/A Adit Area, W of Brodie No. 1 AUM

BR-03 N4 Open area E of Brodie No. 1 AUM

BR-04 N/d CHiff Area, NE of Brodie AUM

BR-03 Nid Road, NE of AUM

BR-00 N/A Clearing below cliff, NE of AUM

CT-01 Nid Road N of Cove Transfer Station

CT-02 N/d Road SW of Cove Transfer Station

CT-03 Nrid Residnetial Area S of Cove Transfer Station
KE-01 N/A Slope E of ridge, north of AUMs

KE-02 N/A Slope W of ridge, norht of AUMs

MI-01 NiA Clearing along trail

Mi-02 N4 Rocks N/W of Road

MI-03 NiA Slope S of Road

MI-04 N/A Waste in Drainage

MI-05 N/A Waste in Drainage

MI-06 N/A Waste in Drainage

A1-07 NiA Below trail

AMI-08 N/A Drainage below trail

AM2-01 N/A Trail

AM4-01 N/A Cleared/Access Area Above AUMs

MA-02 N/A Road

AM4-03 N/A Slope W of AUMs/Road

A4-04 N/4 Cleared Area W of AUMSs

M5-01 N/A Possible Mine Area, Ravine E of Road

AM5-02 N/A S Side of Road

M3-03 N/A N Site of Road

M35-04 N/A Area betweem NA-0138 & Mesa V Incline AUMs
M5-05 N/A Clearing between road and Mesa V Incline AUM
AS-06 N/A Clearing between road and Mesa V Adit AUM
M5-07 N/A Clearing between road and Mesa V AUM
M3-08 N/A Slope below road

M3-09 N/A Slope below trail
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Table 2. MCAP Target Site Access

Target Site Site ID |Range Access Comments
Targets Accessed o ol b e e
Black No. 1 Mine 512 Lukachukai Hiking Access
Black No. 2 Mine 205 Lukachukai Hiking Access
Black No. 2 Mine (West) 206 Lukachukai Hiking Access
Block K 64 NW Carrizo Car Access
Brodie | 191 NW Carrizo Car Access
Cato No. 1 Pit 420 Lukachukai Jeep Access
Cato No. 2 104 Lukachukai Hiking Access
Cov(00 425 Lukachukai Jeep Access
Cov68 420 Lukachukai ATV Access
Cov087 507 Lukachukai Jeep Access
East Portal, Frank No. 1 Mine 509 Lukachukai Jeep Access
Flag No. 1 Mine 511 Lukachukai Hiking Access
Frank Jr. Mine 421 Lukachukai Hiking Access
Frank No. 2 510 Lukachukai Jeep Access
Knife Edge Mesa Mine 428 Lukachukai Hiking Access
Mesa I 1/4 Mine 423 Lukachukai Hiking Access
Mesa I 3/4 Incline 95 Lukachukai Hiking Access
Mesa I 3/4, Mine No. 2, P150 600 Lukachukai Hiking Access
Mesa I Mine 10 654 Lukachukai Jeep Access
Mesa I Mine 11 93 Lukachukai Jeep Access
Mesa I Mine 12 655 Lukachukai Jeep Access
Mesa I Mine 13 94 Lukachukai Jeep Access
Mesa I Mine 14 656 Lukachukai Jeep Access
Mesa I Mine 15 657 Lukachukai . |Jeep Access
Mesa Il 1/2 Mine 603 Lukachukai ATV Access
Mesa II 1/2, Mine 4 604 Lukachukai ATV Access
Mesa II 1/4 Mine 96 Lukachukai Jeep Access
Mesa II Pit 287 Lukachukai Jeep Access
Mesa I, Mine 4 285 Lukachukai Hiking Access
Mesa II, Mine No. 1 & 2, P-21 601 Lukachukai ATV Access
Mesa I, Mine No. 1, P-150 602 Lukachukai ATV Access
Mesa 111 Mine 6035 Lukachukai ATV Access
Mesa 111, Northwest Mine 424 Lukachukai Jeep Access
Mesa III, West Mine 417 Lukachukai Jeep Access
l;v}lgelsa IV 1/2 Mine and Simpson 506 Lukachukai Jeep Access
Mesa IV, East Side 416 Lukachukai Jeep Access
Mesa 1V, Mine No. 1 606 Lukachukai Jeep Access
Mesa IV, Mine No, 2 607 Lukachukai Jeep Access
Mesa 1V, Mine No. 3 608 Lukachukai Jeep Access
Mesa IV, West Mine 101 Lukachukai Jeep Access
Mesa V Adit 609 Lukachukai Jeep Access
Mesa V Incline 610 Lukachukai Jeep Access
Mesa V Mine 103 Lukachukai Jeep Access
Mesa V Mine 508 Lukachukai Jeep Access
Mesa VI Mine 611 Tukachukai Hiking Access
NA-0313 660 Lukachukai ATV Access
NA-0316 107 Lukachukai Jeep Access
NA-0318 99 Lukachukai Jeep Access
NA-0319 612 Lukachukai Hiking Access
NA-0319 469 |Lukachukaj Hiking Access
NA-0343 207 Lukachukai Hiking Access
Naorth Portal, Frank No. I Mine 1505 Lukachukai Jeep Access
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Table 2. MCAP Target Site Access

Target Site Site ID |Range Access Comments
South Portal, Frank No. 1| Mine 106 . |Lukachukai Jeep Access
BK-01 N/A NW Carrizo Car Access
BK-02 N/A NW Carrizo Car Access
BR-01 N/A  |NW Carrizo Car Access
BR-02 N/A NW Carrizo Jeep Access
BR-03 N/A  |NW Carrizo Jeep Access
BR-04 N/A NW Carrizo Jeep Access
BR-05 N/A  |INW Carrizo Car Access
BR-06 N/A NW Carrizo Jeep Access
CT-01 N/A  [Lukachukai Car Access
CT-02 N/A  |Lukachukai Car Access
CT-03 N/A  |Lukachukai Car Access
KE-01 N/A Lukachukai Hiking Access
KE-02 N/A Lukachukai Hiking Access
M1-01 N/A  |Lukachukai ATV Access
M1-02 N/A Lukachukai ATV Access
M1-03 N/A Lukachukai ATV Access
M]-04 N/A Lukachukai Hiking Access
M2-01 N/A  |Lukachukai Hiking Acoess
M4-01 N/A Lukachukai ATV Access
M4-02 N/A Lukachukai Jeep Access
M4-03 N/A Lukachukai ATV Access
M4-04 N/A Lukachukai ATV Access
MS5-01 N/A  |Lukachukai ATV Access
M35-02 N/A  |Lukachukai Jeep Access
M3-03 N/A Lukachukai ATV Access
M5-04 N/A Lukachukai ATV Access
M35-05 N/A Lukachukai ATV Access
M5-06 N/A Lukachukai ATV Access
M5-07 N/A Lukachukai ATV Access
M35-08 N/A Lukachukai ATV Access
M35-09 N/A Lukachukai ATV Access
Targets Not Accessed om0 an [ Bnn i et ) s T e
Henry Phillips Mine 286 Lukachukai Cliffs, vegetation preventing access
Mesa 1 1/2 Mine 419 Lukachukai Cliffs, vegetation preventing access
Mesa [ 1/2, West Mine 288 Lukachukai Cliffs, vegetation preventing access
NA-0332 202 Lukachukai Potential hEk‘ing access fro.m north, ATV access
blocked 2 miles north of site
. Potential hiking access from north, ATV access
NA-0333 201 |Lukachukal 1y 001 04 2 miles north of site
. . Potential hiking access from north, ATV access
Step Mesa Mine 204 Lukachukai blocked 2 miles north of site
. . Potential hiking access from north, ATV access
Tommy James Mine 203 Lukachukai blocked 2 miles north of site
M]1-05 N/A  |Lukachukai Waterfalls preventing access
M1-06 N/A Lukachukai Waterfalls preventing access
M1-07 NA  |Lukachukai Potentielll hiking ac?ess from south, cliffs and
vegetation preventing access
M1-08 WA |Lukachukai Potential hiking access from south, ¢liffs and

vegetation preventing access
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. ATTACHMENT V
ATSDR ToxFAQ (Radon, Uranium, and Radium)



RADIUM
CAS # 7440-14-4

ATSDR

AGENCY FOR TOXIC SUBSTANCES
AND DISEASE REGISTRY

. July 1999

Agencvfor I‘O\IL Suhstanu.s and Dlsmse Rt.glbtrv TO\FAQb

This fact sheet answers the most frequently asked health questions (FAQs) about radium. Fer more information,
call the ATSDR Information Center at 1-888-422-8737,

hazardous substances and their health effects. It’s important you understand this information because this

This fact sheet is one in a series of summaries about

substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Radium is a radioactive substance formed from the breakdown
of uranium and thorium. Exposure to high levels results in an increased risk
of bone, liver, and breast cancer. This chemical has been found in at least 18
of the 1,177 National Priorities List sites identified by the Environmental

Protection Agency (EPA).

What is radium?
(Pronounced ra’dgé-om)

Radium is a naturaily occurring silvery-white radioactive
metal that can exist in several forms called isotopes. Radium
is formed when uranivm and thorium break down in the envi-
ronment. Uranium and thorium are found in small amounts in
most rocks and soil. Two of the main radium isotopes found in
the environment are radium-226 and radium-228.

Radium undergoes radioactive decay. It divides into two
parts—one part is called radiation and the other part is called
a daughter. The daughter, like radium, is not stable, and it alsc
divides into radiation and another daughter. The dividing of
daughters continues until a stable, nonradioactive daughter
is formed. During the decay process, alpha, beta, and gamma
radiation are released. Alpha particles can travel only a short
distance and cannot travel through your skin. Beta particles
can penetrate through your skin, but they cannot go all the
way through your body. Gamma radiation can go all the way
through your body.

Radium has been used as a radiation source for treating
cancer, in radiography of metals, and combined with other

metals as a neutron source for research and radiation instru-
ment calibration. Until the 1960s, radium was a component of
the luminous paints used for watch and clock dials, intrument
panels in airplanes, military instruments, and compasses.

What happens to radium when it enters the
environment?

O Radium is constantly being produced by the radioactive
decay of uranium and thorium,

Radium is present at very low levels in rocks and soil and
may strongly attach to those materials.

O

Radium may also be found in air.

O

High concentrations are found in water in some areas of
the country.

C

Uranium mining results in higher levels of radium in
walter near uranium mines.

O

Radium in the soil may be absorbed by plants.

O It may concentrate in fish and other aquatic organisms.

How might I be exposed to radium?

O Everyone is exposed to low levels of radium in the air,
water, and food.

U S DE[’&R’!’E\IL; NT 0l~ HEAL[H AND IIUMAI\ SER\’]( FS Pul)ilt H_mlth ﬁenlce .

: Agcncy for lmlc .Suhst'mws .m(l [)ise.lsc Reglstrv




RADIUM

Page 2 CAS # 7440-14-4

T()\FAQslntertaddrt,ss vmWWW:s 'l_i:tt'.lf)_'://ww_\' .atsdr.ede.gov/toxfaq.html -

2 Higher levels may be found in the air near industries that  Hag the federal government made
burn coal or other fuels, .,
. L recommendations to protect human health?
(3 It may be found at higher levels in drinking water from
wells. The EPA has set a drinking water limit of 5 picocuries per
O  Miners, particularly miners of uranium and hard rock, are liter (5 pCi/L) for radium-226 and radium-228 (combined).
exposed to higher levels of radium. . o .
O o be found dioacti di s The EPA has set a soil concentration limit for radium-226
It may also be found at radioactive waste disposal sites. in uranium and thorium mill tailings of 5 picocuries per gram
{5 pCi/g) in the first 15 centimeters of soil and 15 pCi/g in
How can radium affect my health? deeper soil.

Radium has been shown to cause effects on the blood The federal recommendations have been updated as of
(anemia) and eyes (cataracts). It also has been shown to affect July 1999.
the teeth, causing an increase in broken teeth and cavities.
Patients who were injected with radium in Germany, from 1946
to 1950, for the treatment of certain diseases including tuber-

culosis were significantly shorter as adults than people who Anemia: A decreased ability of the blood to transport
were not treated.

Glossary

oxygen,
Carcinogen: A substance that can cause cancer.
How likely is radium to cause cancer? CAS: Chemical Abstracts Service.
Exposure to high levels of radium results in an increased ~ National Priorities List: A list of the nation’s worst
incidence of bone, liver, and breast cancer. The EPA and the hazardous waste sites.
National Academy of Sciences, Committee on Biological Ef- Picocurie {(pCi): A unit used to measure the quantity of
fects of Ionizing Radiation, has stated that radium is a known radioactive material.

human carcinogen. . .
g rem: A unit used to measure radiation dose.

Is there a medical test to show whether I've been  References

exposed to radium? . . .
: Agency for Toxic Substances and Disease Registry

Urine tests can determine if you have been exposed to (ATSDR). 1990. Toxicological profile for radium. Atlanta,
radium. Another test measures the amount of radon (a break- GA: U.S. Department of Health and Human Services, Pubiic
down product of radium) in exhaled air. Both types of tests Health Service.

require special equipment and cannot be done in a doctor’s
office. These tests cannot tell how much radium you were ex-
posed to, nor can they be used to predict whether you will de-
velop harmful health effects.

Where can I get more information?  For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cde.gov/toxfag.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances, You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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