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MEASURING RADON FLUX USING LARGE AREA ACTIVATED CHARCOAL
COLLECTORS (LAACC)

The method ased to measure radon flux involves absorption of radon on activated charcoal in A
lurge area collector. The collector it placed onto tho surface of the material to be measured
and is allowed 1o collect radon for a time period of 24 hours. The radon collected on the
chazcoal is then measured by gaining speciroscopy .

Per 40 Code of Federal Regulations (CFR), Parr 61, Environmental Frotection Agency,
National Emission Standards for Hazardo: Air Polluiants; Radionuclides, Final Rule and
Norice of Reconsideration, December 15, 519, it is imperative that the temperature and
moisture conditions are met for the measurement activity  Natification tn the appropriate
agencies should be made accordingly.

The collector zonsists of a PVC end cap with handle, screened spacer pads, churcoal
disiribution grid, screened reiainer pad, and a sieel rewining 10d.  Approximately 180 grams ol
activated charcosl is spread in the distribution grid. The retainer pad is placed over the
charcoal and held in place by the retaining rod.
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The collector 1 loaded with the charcoal by remaving the retaining rod and pad. and placing
the preveighed charcoal into the collector. The charcoal is then transported to the field in 4
scaled prenumbered can The LAACC and charcoal canister numbery arc recorded. The
loading process should be done in an cnciosed arca so adverse wind conditions do not disturb
the charcoal (blow it away). 1o allow for a quick transfer of charcoal into the LAACCS prior
(o deployment, LAACC units should be loaded by two or more personnel.  Another team of
two or mor¢ personnci should begin deployment immediately upon the ci.arcoal tr- - ™rof a
group of 10 to 20 LAACCs. Minimize the time @ loaded LAACC is allowed to sn ambient
atmosphere  Care must be taken 1o minimize confusion and order of LAACCs and cuarcoal
cuns. An organized method of transfer and a large working area assist in minimizing any
errors in LAACC/canister mismatching. A large vehicle could provide for the necessary
enclosed urea (juch as @ Suburban ur equivalet).

The prenumbercd colleciors are deployed by caretully positiomng the end cap on  tlal surface
of the material to be measured with soils or tailings used 1o seal the edge, at the predetermined
location. It is imperative that a complete scal is obtained between the collector and the material
to he measured. A showvel or a hand trowel may be used 1o scocp the material around the edge
of the collector, being careful not 10 scoop material into the vent hole. The location
dentification, LAACC number, and the set tims should be recorded

Aller approximaiely 24 hours (ininon time vvertuns aiv aceepilable) of eaposuic, the collectors
are picked up and the time retrieved is recorded. If any other conditions are observed (such as
a broken seai, wind blown conditions, ¢1¢.), they should also be recorded.  Ihe trans.er of the
charcoal should begin immediately upon retrieval. The LAACCs are (ransported (o the
en-tosed work area where a team of two or more perscnnel are responsible for transferring the
charcoal carcfully back into the appropriate prenumbered cans. The time hetween retrieval and
transferring the exposed charcoal should be held to a minimumn, however, site and field
conditions contribute to the timeliness of the transfer.

The activated o wal is temoved fiom the colicuior by 1emoving the retaining 1od and pad
from the collector and dumping the charcoal ino a large funnel which leads into the
prenumbered steel alloy can. The can's lid is placed and a wrap ol clectrical tape 16 applicd o
the can seam W climinute aiy lakage or inwroduction of air into the can. The tape also assists
in wreating a closed (sealed) system to allow for the radon collected to equilibrate for four (4)
hours hefore counting to allow the ingrowth of the radon daughiers.

The sealed cuns are transported 10 the laboratory where they are counted and recorded. The
following information periains (o the calculation that will be made to ascertain the radon flux
for cacli specific LAACC location.
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) REQUIREMENTS FOR FIEID
MEASUREMENT OF RADON FLUX

Kadon+222 Emissions from Uranium Mil Taifings Piles - Per 40 CFR, Part 6/,
Environmental Protection Agency, National Emission Standurds Jor Hazardous Atr Pollutants,
Radionuclides, Final Rule and Nonce of Reconsideration, December 15, 1989, the tollowing
has been reprinted:

Method 115 - Monitoring for Radon-222 (***Rn) Emissions

This Appendia describes (he monitoring methods which must be used in determining
the **Rn emissions from underground uranium mines, uranium mill @ilings piles,
phosphogypsum stacks, and other piles of waste material emitting radon.

Measurement and Calculation of Radon Flux from Uranium Mill Tailings l'iles
‘ncy of flux measurement

 single sct of radon flux measurements muy be made, or if the owner or aperator chooses,
more frequent measurcments may be made over a one year period. These measurements may
involve quarierly, monihly, or weekly Intervals Al radon measureinents shall be imade @
described in paragraphs 2.1 2 through 2.1.6 except that for measurements made over a one
year period. the requirement of paragraph 2.1.4(c) shall not apply. The mean radon flux trom
the pile shall be the arithmetic mean of the mean radon flux for cach measurement p.- iod. The
weather conditions, moisture content of the tailings and area of the pile covered by water
existing at the time of the measurement shall he chasan &n as 1o provide meakorements
representative of the long term radon flux from the pile and shall be subject to EPA review and
approval.

Distribution of flux measuremenis

The distribution anc number of radon flux measurements required on a pile will depend on the
clearly defined areas of the pile (called regions) that can have significantly different radon
fluxes due to surface conditions. The mean radon flux shall be determined for each individual
region of the pile. Regions that shall be considered for aperating mill tailings piles are:

v water covered areas,

. water saturated areas (beaches),

. dry tep surface areas, and

, sides, except where carthen material is used in dam construction.

For mill tailings after disposal the pile shall be considered (o consist of only one region.

O/ OMA AL SODTRGIOCHE UL MO bOA



Casper Branch NOP ELIC-50-907-00
August 16, 1996
dof &

2.1.3

2.1.4

2.15

2.1.6

Number of radon flux neasurements

Radon flux measurcinents shall be made within cach region of the pile, except for those arcas
covered with water. Measurements shall be made at regularly spaced locations across the
surtace of the region, realizing that surtace roughness will prohibit measurements in some arcas
of a region. The mmimum number of flux measurements considered necessary to determine a
represcitative mean radon flux value for each type of region on an operating pile is.

» water saturated area - no measurements required as radon flux is assumed 10 be zero,

, water saturated beaches - 100 radon flux mcasurcmenis,

» loose and dry top surface - 100 radon flux measurements, and

» sides - 100 radon flux measurements, except where earthen materials is used in dam
construction.

For mill tailings pile afler disposal which consists of only one regional mimmum of 100
measuremsnts ure required.

Kesurictions w redon flux
Measurements - the 10d0wing restrictions are placed on making radon tux imeasurements.
’ measurements shall not be initiated within 24 hours of a rainfall,

. if a rainfall occurs during the 24 hour measurements period, the measurement is invalid
if tho soal around the lip of the collector e surrounded - water; and

. measurements shall vot be perfonned if the awbient empeiatuie is below 35°F or if the
ground is frozen.

Areas of pile regiony
The approximate ares of each region of the pile shall be determined in units of square meters,
Radon Flux Measurements

Measuring radon flux involves the absurpiion oi radon on sctivaled charcoal in e large-arca
collector. The radon collector is placed on the surtace of the pile arca wo be measured and
allowed to collect for a period of 24 hours. The radon collecied on the charcoal is measured by
gamma-ry spectroscopy. The delailed measurement procedure provided in Appendix A of
EPA 520/5-85-0029(1) sha be used to measure the radon flux on uranium mill tailings, except
the surface of the tailings shall not be penctrated hy the lip of the radon collector as direcied in
the procedure, rather the collector shall be carefully positioned on a flat surface with soil or
tuilings used 10 seul the edge.
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2.1.7 Caleulations
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3.0

Tie nean 1adon fua for wead egivn on tic pile and for the total pile shall be calculated and
reporied as follows

a The individual radon flux calculations shall be made as provided in Appendix A EPA
86 (1) The mean rad - flux for each region of the pile shall be calculated by summing
all individual Aux measurements for the region and dividing by the total number of flux
measurements for the region

b. The mean radon flux for the tetal uranium mill ailings pile shall be calculated as
tollows:
g oA A A
$ A
t
Where:
3 = mean fux for e il pile (pCiu'-s)
J, - mean flux measured in region . (pCi/m-s)
A - area of region i (m*)
A, - total area of pile (m?)

Reporting

The results of the individual flux moasurements, the approximate locations on the pile, and the
mean radon flux foe each region and the mean radon Nux for the total stack shall be included in
the emission test report. Any comditions or unusual event tiat occuried during the
measr-ements that could significantly affect the results should be reported

SAMFLING AND LABORATORY PROCFZ)URES FOR ATTAINING RADON FLUX
MEASUREMENTS

Quality Assurance Procedures for Measuring *’Rn Flux - Per 40 CFR, Par: 61,
Lnvironmental Proiection Ag. ncy, National Emission Standardy for Hazardous Atr Pollutants;
Radionuclides; Final Rule and Notice of Reconsideration, December 15, 1989, the following
has been reprinted:

Mcihod 115 - Monitoring for **Rn Emissions
This Appendix describes the monitoring methods which must be used in determiming the **Rn

emissions from underground uranium mines, uranium mill tailings piles, phosphogypsum
stacks, and other piles of waste material emitting radon.
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a. Sampling Procedures

Revords of field activities aud labuiatory mwasurcincnts shali be maintained. The
following information shall be recorded for each charcoal canister measurement:

site,

name of pile,

sample location,
sample 1D number,
dato and timo on,
date and time off, and

ubservaions of meteorvlugical vonditions aud cununcits.

Y v v S " w Y

Records shall include all applicable information associated wilh delermining the sample
measurement, calculations, observations, and comments,

h Sample Custody

Custodial control of all charcoal samples expored in the ficld chall be maintained in
accordance with EPA chain of custody field procedures. A control record shall
docutnenn all custody chignges that ocewr between the field and labutatory porsoicl.

e Calibratior Procedures and Frequency

The radioactivity of two standard charcoal sources, each containing a carefully
determined quantity of Radium-226 (**Ra) uniformly distributed through 180 grams of
activated charcoal, shall be measured  An efficiency factor 1s computed by dividing the
average measured radioactivity of the two standard charcoul sources, minus the
background, in cpm by the known radioactivity of the sources in dpm. The same two
standard charcoal sources shall be at the beginning and al the eid of cach day s
counting as a check of the radioactivity counting equipment A background count
using unexposed charcoal should be .~ade at the beginning and at the end of cach
counting day to check for inadverient contamination of the datecior of other changes
affecting the background. The unexposed charcoal comprising the blank is changed
with cach new hatch of charcoal used

d. Internal Quality Contrel Checks and Frequency
The charcoal from every enth exposcd cantsicr shall be recounted  Five pereent of the

samplcs analyccd shall be cither blanks (charcoal having no racioactivity added) or
samples spiked with known quantities of “*Ra.
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¢ Data Precision, Accuracy, and Completeness

The precision, sccuracy, and completeness of measurements and analyses shall be
within the following limits for samples measuring greater than 1.0 pCvm?-s,

’ Precision: 10%
» Accuracy: 10%
4 Completeness: At least 85% of the measurcments must yield usable results

Finergy laboratoriex, Inc. (ELI) has two multi-channe! gamma spectrometers available at its Casper
facility

ELI is an FPA certified and listed laboratory. Certification has been maintained in the areas for
determination of radiochemical, Inorganics, and organics in drinking waters.  ELI has been actively
participating in EPA’s Radon Proficiency Program since its inception for determination of radon
concentrations in homes and structures. CLI has two staff members presently accepted by the U S
Nuclcar Regulatory Commission (NRC) as Radiation Safety Officers and have performed radiation
surveys for uranium operations since 1980 These surveys include alpha, beta, and gamma emitting
radionuclidos in air, soilisurfece, and water for determination of employee occupationa’ exposure
awhile working at mine sites.

Copics of ELI's Quality Assurance and certifications are availaise upon request

The professional personnel will be available for consuliation prior to and during the sampling duration.
The following arcas should be addressed betore sampling:

. timiag of collection (24 1. .urs sampling or annual®,

’ regions within the tailings impoundment (quantity and area),

» personnel responsible for placement of collectors,

. EPA notification of intent to proceed with collection,

. current topographical map of tailings impoundments to be samplzd.

» sample point locations to be marked prior to collector placement, and

’ location of any backgiowid saples such as up wind of the impoundment (undisturbed

areas) as a point of comparison.
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ELI will provide the company with a report that will include a minimum of the following:

. nuniber aud laboviatory ID of vollectors placed,

¥ datc and ume of collectors placed, retrieved, and charcoal counted,

’ map of location of collectors (provided by company),

v radon flux calculations for each detector, region, and 1otal tailings impoundment;
, spectrum print out for each detector, if requested, and

. quality assurance Jata will be provided upon request. This data will consists of

duplicates, blank., standards, and geometry venfication
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