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BLM Health & Safety Plan for the BLM Health & Safety Plan for the 
Process Area, Yerington Mine SiteProcess Area, Yerington Mine Site

• Updated, 
comprehensive 
HASP for BLM is 
required.

• For Process Area & 
other areas known 
to be hazardous.

• Not a risk 
assessment for 
offsite receptors.



Executive SummaryExecutive Summary
• Historical documents-photos, recent data & pre-

HASP field work indicate Uranium-radioactivity 
in Cu ore, groundwater & waste rocks.

• BLM requires updated HASP for public land part 
of Process Area to support Work Plan under 
MOU.

• BLM conducted soil screening-sampling in June-
July 2004 for radioactivity in Process Area & 
circuit to evap ponds at north end of Mine.



Executive SummaryExecutive Summary
• Results indicate elevated levels of 

radioactivity in Process Area – circuit such 
that workers must take formal precautions to 
protect themselves.

• More evaluation required to comprehensively 
assess worker hazard during future 
investigations on Site.

• Action Plan developed to secure site & 
evaluate radiological hazard further including 
offsite conditions.



Yerington Mine Site Yerington Mine Site –– 3600 Acres3600 Acres



View of Process Area Looking Northeast, 
February 2004



Historical Information on Radiological Historical Information on Radiological 
Materials at Yerington MineMaterials at Yerington Mine

• BLM discovered Anaconda documents at 
University of Wyoming – Summer 2003

• 1973 NV Bureau of Mines – Bulletin 81
• 1976 MJ Bright Report on U in evap ponds
• 1979 Anaconda Internal Memo on ponds
• 1979 National Uranium Resource 

Evaluation Report describes U in Cu ore



Recent Information Also Indicates Recent Information Also Indicates 
Uranium Is OnsiteUranium Is Onsite

• 1999 EPA TENORM report for AZ Cu mines 
describes conceptual model for Yerington

• December 2003 EPA radiological survey of 
evaporation ponds:  2x-3x background

• February 2004 BLM surveys Process Area for 
radiation

• March 2004 BLM reviews historical photos of 
mine for additional contamination

• March 2004 Quarterly groundwater monitoring 
data from December 2003 indicates Uranium in 
monitoring wells on site



BLM Health & Safety Plan: What BLM Health & Safety Plan: What 
Does the Data Say and Mean?Does the Data Say and Mean?

• Define radioactivity
• Types of 

radioactivity
• Units of 

radioactivity & dose
• Perspective about 

sources & annual 
dose in every day 
life
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Radiation is EnergyRadiation is Energy
• The energy is given off by unstable 

(radioactive) atoms and some machines.

• For this talk, we will be focusing on ionizing 
radiation and its health effects.



Radiation and Radioactive Material Radiation and Radioactive Material 
are a Natural Part of Our Livesare a Natural Part of Our Lives

• We are constantly 
exposed to low levels of 
radiation from outer 
space, earth, and the 
healing arts.

• Low levels of naturally 
occurring radioactive 
material are in our 
environment, the food we 
eat, and in many 
consumer products.

• Some consumer 
products also contain 
small amounts of man-
made radioactive 
material.

Smoke
Detector



Unstable Atoms DecayUnstable Atoms Decay
• The number of “decays” that occur per 

unit time in the radioactive material tell 
us how radioactive it is.  

– Units include Curies (Ci), decays per 
minute (dpm), and Becquerels
(decays per second).

• When an unstable atom decays, it 
transforms into another atom and 
releases its excess energy in the form of 
radiation. 

• Sometimes the new atom is also 
unstable, creating a “decay chain”



Forms of RadiationForms of Radiation

gamma

gamma

• When unstable atoms transform, 
they often eject particles from their 
nucleus.  The most common of 
these are:
– Alpha Radiation

High energy, but short range 
(travels an inch in air, not an 
external hazard)

– Beta Radiation
Longer range (10 – 20 feet in 
air) and can be a skin and eye 
hazard for high activity beta 
sources.

• Gamma Rays
(electromagnetic radiation) often 
accompany particle radiation. This 
“penetrating” radiation is an 
external hazard and can travel 
100s of feet in air.



What is a “Dose” of Radiation?What is a “Dose” of Radiation?

• When radiation’s energy is deposited into our 
body’s tissues, that is a dose of radiation.

• The more energy deposited into the body, the 
higher the dose.

• Rem is a unit of measure for radiation dose.

• Small doses expressed in millirem = 1/1000 rem.

• Rad & R (Roentgens) are similar units that are 
often equated to the Rem.



Typical DosesTypical Doses

0.2 mrem/yearCoal Burning Power Plant

5,000 mrem/yrOccupational Dose Limit for Radiation Workers

1,100 mremCT (head and body)
170 mremShoe Fitting Fluoroscope (not in use now)
20 mremHead/neck X ray
10 mremDental X ray
8 mremChest X ray
5 mremCoast to coast Airplane roundtrip

< 0.1 mrem/yearAverage Dose to US Public From Nuclear Power
< 1 mrem/yearAverage dose to US Public from Weapons Fallout

53 mrem/yearAverage Dose to US Public From Medical Uses
300 mrem/year Average Dose to US Public From Natural Sources
360 mrem/year Average Dose to US Public from All sources 





BLM Health & Safety Plan: The BLM Health & Safety Plan: The 
Data & What Does It Mean?Data & What Does It Mean?

• Some data is based on 
field measurements

• Some data is from lab 
analysis of soil (0 – 6”)

• 9 samples expedited for 
lab rad analysis

• 110 samples just lab 
gross alpha & beta

• Additional samples 
from area near evap
ponds in northern part



BLM Staff Conducted Field Reconnaissance of Process 
Area for Radioactivity & Other Evidence of Staining

Rad readings = 0.5 uR/hrRad readings = 0.5 uR/hr

North end of iron North end of iron 
launderlaunder

Process Areas Process Areas -- Anaconda Mine 2004Anaconda Mine 2004



GeigerGeiger--Muller Radiation Detector & Dosimeter Muller Radiation Detector & Dosimeter 
Used at Yerington Mine, PAWP HASP 2004Used at Yerington Mine, PAWP HASP 2004

Process Area EE marked w/ 
radioactivity hazard sign





Table E1 Page 1 of 6: Radiological Table E1 Page 1 of 6: Radiological 
Survey and Laboratory DataSurvey and Laboratory Data



Table E1 Page 5 of 6: Radiological Table E1 Page 5 of 6: Radiological 
Survey and Laboratory DataSurvey and Laboratory Data



Table E1 Page 6 of 6: Radiological Table E1 Page 6 of 6: Radiological 
Survey and Laboratory DataSurvey and Laboratory Data

Arithmetic average results 
for all data values.

Lab Results For 119 Soil Samples:

Average Gross Alpha: 69 pCi/g

Average Gross Beta: 33 pCi/g



Orientate Maps With North 
Arrow
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Surge Pond Truck Wash 
Pond

Background: 0 - 5 pCi/g 5 to 250 pCi/g is 
large range 
because mine 
scale is so huge.

Laboratory Analysis of Soil Samples



Gross Alpha Radiation in Gross Alpha Radiation in pCi/gpCi/g for Process Area & for Process Area & 
Northwest Mine Area Near Evaporation PondsNorthwest Mine Area Near Evaporation Ponds

Process Area



Radiation Dose Measurements in Radiation Dose Measurements in 
milliRemmilliRem/hour (/hour (mRmR/hr) for Process Area & /hr) for Process Area & 
Northwest Part of Mine Near Northwest Part of Mine Near EvapEvap PondsPonds

Process Area

Evap-Sewage 
Pond Area



Radiation Dose Measurements for Process Radiation Dose Measurements for Process 
Area and Southern Area and Southern SulphideSulphide Pond AreaPond Area

Utility Trench

Background: 0 – 0.03 
milliRem/hr



Protocol for Sampling & Working Protocol for Sampling & Working 
in a Radiation Hazard Areain a Radiation Hazard Area

• Buddy system w/ one radiation detector/ 2 men 
both wearing dosimeters & carrying respirators

• SSO sets up work zone system to control 
contamination & provide clean areas

• CPM 300-500 then respirator & goggles
• CPM > 500 then Tyvec suite w/ tape, respirator 

& goggles under supervision of SSO
• Decontamination of tools, proper disposal of 

gloves, suits, and wash water



Summary of HASP ReportSummary of HASP Report
• Historical documents-photos, recent data & pre-

HASP field work indicate Uranium-radioactivity 
in Cu ore, groundwater & waste rocks.

• BLM requires updated HASP for public land part 
of Process Area to support Work Plan under 
MOU.

• BLM conducted soil screening-sampling in June-
July 2004 for radioactivity in Process Area & 
circuit to evap ponds at north end of Mine.



Summary of HASP ReportSummary of HASP Report
• Results indicate elevated levels of 

radioactivity in Process Area – circuit such 
that workers must take formal precautions to 
protect themselves.

• More evaluation required to comprehensively 
assess worker hazard during future 
investigations on Site.

• MOU agencies action plan developed to 
secure site & further evaluate radiological 
hazard  including offsite conditions.
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