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2.0 Meteorology and Air Quality
2.1

Introduction and Background

Climate in the Roca Honda permit area, which is in the Ambrosia Lake uranium subdistrict of
west-central New Mexico, may be classified as arid to semiarid continental, characterized by
cool, dry winters and warm, dry summers. The area is in the north end of climate division 4
(Southwestern Mountains) for New Mexico (Sheppard et al. 1999). Abundant sunshine, low
relative humidity, and large annual and diurnal ranges in temperature are characteristics of this
climate division, which is a significant distance from any source of oceanic moisture (600 miles
from the Pacific Ocean and 800 miles from the Gulf of Mexico).
Winter is the driest season, and what precipitation falls (mostly as snow) is from storms that
form in the Pacific Ocean, move inland, and lose most of their moisture in the mountains of
California and Arizona. Snow falls from December through March and is light on the valley
floors, but increases at higher elevations of the nearby mesas and mountains. The estimated
average annual snowfall is 26 inches for the San Juan basin (U.S. Department of Interior 1980).
The wettest period is in late summer and early fall. Approximately half of the annual
precipitation in this region falls from July through September, which averages more than 50 days
of brief thunderstorms per year. The storms are sometimes heavy and can be accompanied by
hail and strong, gusty winds (Baldwin 1973). These storms may bring several inches of rain to
small areas in a short time, and runoff frequently causes local flash floods. In addition,
precipitation events lasting several days may occur occasionally in September and October when
tropical storms move into the area from the Gulf of Mexico or the Gulf of California.
Estimates of relative humidity for this region from the soil survey of the McKinley County area
show that relative humidity is highest in the early morning near dawn—approximately
70 percent in winter and 45 percent in summer—and in the evening near dusk falls to
approximately 40 percent in winter and 15 to 20 percent in summer (NRCS 2006). June is
usually the driest month, and mid afternoon relative humidity is typically less that 15 percent. In
June, the sun shines approximately 80 to 85 percent of the time, while in the rest of the summer
it shines approximately 75 to 80 percent of the time. In winter, sunshine drops to approximately
65 to 70 percent of the time.
The annual rate of potential evaporation is approximately 75 to 80 inches as measured by
standard evaporation pans, shown for the region in the Ground Water Atlas of the United States,
Segment 2 (Robson and Banta 1995). Net lake evaporation for the region is 30 to 40 inches per
year (New Mexico Interstate Stream Commission and New Mexico Office of the State
Engineer 2002).
Large-scale (or synoptic) winds in the region are most frequently from the southwest and west
and are strongest between March and June, with the highest average speeds in March. Winds up
to 60 miles per hour can accompany frontal activity associated with late winter and spring low
pressure systems and thunderstorms. The strong spring winds often bring considerable dust into
the area.
The Roca Honda Project is located in the Southwestern Mountains – Augustine Plains Intrastate
Air Quality Control Region in Northwestern NM. The entire area has been classified by the U.S.
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EPA as National Ambient Air Quality Standards (NAAQS) attainment area (EPA 2007a).
Further, there are no Prevention of Significant Deterioration (PSD) Class I areas in Northwestern
NM (EPA 2007b). Total suspended particulate matter (TSP) is an additional regulated air
constituent of air quality concern in New Mexico. Natural sources of TSP in the area typically
include wind-blown dust and vehicle traffic on unpaved roads.

2.2

Sampling Objectives

This SAP describes the sampling and analysis activities to be performed in conjunction with
meteorological and air quality monitoring at the Roca Honda permit area. The objectives of the
proposed monitoring activities are to characterize and establish baseline ambient air quality
conditions and background radiological conditions at the Roca Honda permit area in advance of
mining, and to supplement existing historical meteorological data. The instrumentation described
in the following sections was installed in late 2007 and the data has been and continues to be
collected in accordance with the procedures described below. Additional air quality sampling is
planned to further establish background conditions. The sampling results will be reported in the
updated Baseline Data Summary submitted with the Mine Permit Application.

2.3

List of Data to be Collected

Three data needs were identified for meteorology (Baseline Data Summary, Section 2.0,
“Climatology”) and air quality monitoring to support NEPA analysis. They are identified in
Table 2–1.
Table 2–1. Data Needs Identified for Meteorology and Air Quality Monitoring
Data Needs
Air temperature, relative humidity,
evaporation, precipitation, wind
speed and direction, wind standard
deviation, and barometric pressure
Pre-operational ambient radon and
gamma levels
Pre-operational ambient air quality
levels

2.4

Plan to Address Data Need
The Roca Honda Resources, LLC (RHR) meteorological station will
gather data to support site operations.
Radon and gamma monitoring at fixed locations surrounding
proposed operational areas.
Air particulate collection and radioanalytical analysis. Installation and
sample collection from Hi-Vol sampler.

Methods of Collection

Meteorological Monitoring
Roca Honda Resources, LLC (RHR) installed a meteorological station in Section 16 at the Roca
Honda permit area in November 2007. The solar-powered station records air temperature (oF),
relative humidity (percent), precipitation (millimeters [mm]), wind speed (meters [m] per second
[m/s]), wind direction (degrees), wind direction standard deviation, evaporation (mm), and
barometric pressure (millibars [mbar]) on an hourly basis.
All hourly parameters are stored in a Campbell Scientific CR1000 digital data logger and
downloaded on a bi-weekly basis. The data are then reviewed for quality assurance/quality
control and graphed as an X-axis time series in Excel or plotted on a wind rose diagram and
reviewed. Data that appear to be suspect, outliers, or invalid are flagged and excluded from the
graphed or plotted figures. Figure 2-1 indicates the locations of RHR’s existing meteorological
station and air sampler.
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Figure 2-1. Locations of Meteorological Station and Air Sampler - Draft
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Air Quality Monitoring
The national ambient air quality priority or criteria pollutants are ground-level ozone, particulate
matter, carbon monoxide, lead, nitrogen dioxide, and sulfur dioxide. New Mexico’s ambient air
quality standards include all but ozone and lead. The national primary and secondary standards
are similar in concentration limits and the New Mexico limits are also similar or slightly more
stringent. The nearest existing monitoring station to the permit area is San Juan county near the
Four Corners power plant. The monitoring results during a period from 1990 to 2007 (the actual
period varies for each pollutant) show the levels below the required limits with the exception of
ozone which has been at or below the limit since the year 2000 (station in Bloomfield).
Because the permit area is remote from any priority pollutant sources and not within a State Air
Quality Maintenance Area, RHR has elected at this time to monitor for particulate matter and
radiological constituents. Several hundred historic exploratory holes are located within the
permit area. Drill cuttings, if left un-reclaimed on the surface of the ground, could potentially
result in detectible radiation levels. While, unlikely, it is appropriate to include this possibility as
part of the baseline air quality analysis.
Data from the Gulf Mt. Taylor Environmental Report (1979-drafted for the proposed uranium
mill) indicated ambient particulate matter in the San Mateo Valley above ambient standards.
Radiological data results were not reported and the trace metals were below limits. Total
suspended particulate matter is monitored by others in the area and RHR proposes to install a HiVol sampler at the location of the existing air quality samplers to further define the background
conditions. Detailed information on the Hi-Vol installation, operation, calibration, and analytical
methods will be included at a later time when the operational power supply at the site is
determined. The ground radiological survey (Section 10 of this SAP) will identify potential areas
of old drill hole cuttings from historical drill holes on the surface. Before mine operations RHR
will obtain the required air permits and monitor for the constituents identified in the permit.
2.4.1

Air Particulate Pump and Weather House

Air particulates are collected on a 47-mm glass cellulose filter using a Hi-Q VS23-0523CV
continuous duty, constant flow air sampler (Manufacturer’s manual in Appendix A). The ¼horsepower, oilless, rotary-vane air sampling system has a variable flow rate control of between
0.35 cubic feet per minute (cfm) to 4.5 cfm (10 to 127 liters per minute [lpm]). The pump is
protected from the elements by a steel weather house with an external 3/8-inch quick-disconnect
gooseneck air intake. The 47-mm filter sample holder is located outside of the weather house at
an approximate height of 1.5 meters above the ground surface. The filter holder is protected from
direct precipitation by a rain and wind shield. A resettable electronic timer (hours and tenths of
an hour) is attached to the pump. The timer records the duration of operation of the pump and
filter.
The 47-mm filters consist of high-efficiency particulate air (HEPA) 100 percent borosilicate
glass microfibers with an acrylic resin binder. Ambient air is pulled through the filter by the
vacuum created from the pump. A rotameter, attached to the side of the pump, indicates the
volumetric flow rate of the air passing through the filter. The rotameter is a tapered metering
tube with a float that measures the air flow, in cfm, through the filter holder. The beginning and
ending flow rate and elapsed hours are recorded on the field forms to determine the total volume
of air that has passed through the 47-mm filter media.
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2.4.1.1 Air Particulate 47-mm Filter Exchanges
A supplemental filter holder is provided so that a new 47-mm filter can be mounted on the filter
holder in the office, and the filter holder can be easily exchanged in the field using the 3/8-inch
quick disconnects. The following narrative describes the steps to be followed in exchanging the
47-mm filters.
Filters will be changed on a weekly basis. A copy of a blank field sheet to document the field
conditions, date, and time of the particulate filter exchanges is presented in Appendix B of this
section of the SAP.
•

Prior to leaving for the mine site, place a new filter in the supplemental filter holder by
unscrewing the retaining ring to the filter holder and centering a new filter on the hexagonal
screen backing with a pair of tweezers. The smooth face of the filter goes against the screen
backing; the raised, nappy surface of the 47-mm filter faces out of the filter holder so that the
exposed glass fibers entrap the airborne particulates. Snugly screw the retaining ring back
over the filter holder without pinching or tearing the 47-mm filter media. Place the filter
holder in a Ziploc-type bag for transport to the field.

•

When in the field, verify the air pump unit is running and in good condition according to the
manufacturer’s requirements. If the unit is not running, conduct troubleshooting as per the
manufacturer’s manual provided in Appendix A of this section of the SAP.

•

Record the date collected, sample number, ending flow rate, and hours and tenths (6 minutes)
of an hour operation for the filter on the “Air Particulate Sampling Field Log” as provided in
Appendix B of this section of the SAP.

•

Remove the filter holder from beneath the stainless steel inverted rain and wind shield using
the 3/8-inch quick-disconnect intake (push up on the connection to release the filter holder).

•

Place the used filter and filter holder in plastic Ziploc-type bag for transport to the office.
Mark the bag with the filter holder with the sample number and collection date.

•

Connect the new filter holder to the air sampling unit using the 3/8-inch quick disconnect
(push up on the connection and insert the male end of the filter holder).

•

Reset the timer to zero (0).

•

Record sample number, date, and initial flow rate.

The initial flow rate will be between 0.71 cfm and 1 cfm (20 lpm to 28.3 lpm). The flow rate
may change up or down slightly depending on the amount of dust loading on the 47-mm filter
media. A pump operating at 0.71 cfm for 8 days will have pulled approximately 8,179 cubic feet
(ft3) (2.30 × 105 liters) of air through the filter. If the flow rate is outside the operating range,
then field verification of the flow rate may be needed and recorded on the Air Particulate
Sampling Field Log.
After returning from the field, unscrew the filter holder ring, use tweezers to remove the used
filter from the filter holder, and place the filter in a Ziploc-type bag. Wipe away any dust from
the exterior of the filter holder and from the hexagonal screen backing with a disposable wipe.
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Snugly tighten the ring back on the filter holder and place in a clean Ziploc-type bag for storage
until the next weekly sampling event.
2.4.1.2 Air Filter Radioparticulate Analyses
Standard procedures for sample handling, packaging, shipping, and chain of custody (COC) will
be followed for the preparation of samples for shipment to the off-site analytical laboratory. The
exposed filters are placed in a Ziploc-type bag, and a sample label is completed and placed on
the outside of the bag. A COC form is prepared and shall accompany the filter(s) at all times.
The COC must identify the sample identification number, sample collection date and time, and
requested analyses. A completed sample COC is presented as a guide in Appendix C of this
section of the SAP.
Sample labeling of the weekly filters will be as follows:
Mine Site-Station ID-Year-Month-Day-Media
Thus sample number “RH-1-2008-03-12-F” is a 47-mm filter sample from the Roca Honda
permit area that was collected from Station 1 on March 12, 2008. Numbering and labeling
samples in this format will allow for each sample number to be unique and discernible from
other like samples. Subsequent filter samples will numerically change to reflect the year, month,
and day of sample collection.
The weekly 47-mm filter will be retained by RHR in a secure location at the Grants,
New Mexico office until the last weekly sample for the month is collected. The weekly samples
for the monthly time period plus a completed COC will then be shipped overnight for
radioparticulate activity analyses. Tested parameters on the weekly filter(s) will initially include
gross alpha and gross beta screening. The weekly filters that are submitted monthly will be
composited for quarterly (January through March; April through June; July through September;
and October through December) digestion for radium (Ra-226), thorium isotopes (Th-228,
Th-230, Th-232), and total uranium (U) radiochemical activity analyses.
Sample labeling of the composited quarterly filters will be as follows:
Mine Site-Station ID-Year-Quarter (QTR)-Number
Thus sample number “RH-1-2008-QTR-1” is a composite of all weekly 47-mm filter samples
collected from Station 1 during the first calendar quarter of 2008 (January through March) from
the Roca Honda permit area. Numbering and labeling samples in this format will allow for each
sample number to be unique and discernible from other like samples. Subsequent composite
filter samples will numerically change to reflect the year and calendar quarter that the
composited samples are being analyzed.
Analytical parameters, laboratory methods and sample turnaround times (TAT) for
radioparticulate analyses are summarized in Table 2–2. A hard copy and electronic version of the
activity analytical results will be reviewed by the database manager, prior to inclusion of the data
into the RHR database.
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Table 2–2. Air Filter Radioparticulate Analyses
Parameter

Method

Minimal Detectable
Concentration

TAT (days)

Gross Alpha/Beta
Radium (Ra-226)
Thorium (Th-230)
Total Uranium (U)

900 DC
903.1
D3972-90M
D3972-90M

3 pCi/sample/ 4pCi/sample
4.0 pCi/sample
1.0 pCi/sample
0.4 pCi/sample

14
30
30
30

pCi = picocuries

2.4.2

Radon Detectors

Radon concentrations are measured using alpha-track detectors. The passive alpha-track detector
is packaged and shipped in aluminum-foil bags that prevent exposure prior to use. Three
detectors (one sample plus two duplicates) are used to determine baseline alpha activity at the
Roca Honda permit area. The detector is contained within a protective white canister for outdoor
use. The detectors are mounted on a fence post and are collocated in the immediate vicinity of
the particulate air sample pump.
The alpha-track detectors will be changed on a quarterly basis. A copy of a blank field sheet to
document the date, serial number, sample number, and field conditions is presented in
Appendix D of this section of the SAP.
The alpha-track detector consists of a radiosensitive element that records alpha particle emissions
(alpha tracks) from the natural radioactive decay of radon. Each detector is sealed in a foil
envelope for protection from transit exposure. The foil bag is not to be opened until the cups are
ready to be deployed in the field. Copies of the serial numbers of the detectors are taped to the
exterior of the foil envelope and are barcode readable. When deployed in the field, the serial
numbers of the detectors must be verified against the serial numbers taped to the exterior of the
foil envelope. Serial numbers of the detectors will be recorded in the air monitoring field
logbook.
The alpha-track detector is placed in the protective white canister by removing the two wing nuts
and the clear plastic retaining disk on the bottom of the canister. The detector is placed in the
clear plastic cup and secured to the Velcro tab on the bottom of the cup. The clear plastic cup is
placed back inside the protective white canister with the open end of the cup facing down. The
clear plastic retaining ring is then reattached to the canister using the two wing nuts. The open
holes of the detector should be facing the ground surface.
Two weeks before the allotted time period for the quarterly exposure of the alpha-track detectors,
the vendor will be contacted, and another set of three detectors for the upcoming quarter ordered.
Upon receipt of the new quarter alpha-track detectors, the serial numbers will be recorded in the
air monitoring field logbook.
At the time of alpha-track detector sample collection, the 1 3/8-inch metal foil circle is placed
over the open holes of the exposed detectors to seal the detectors from any exposure to radon
during transit. When the alpha-track detectors are returned to the laboratory, the alpha tracks are
counted using computer-assisted image analysis equipment. The number of alpha tracks along
with the deployment time period provides the basis for calculating the average radon
concentration. The report presents the radon gas measurements in picocuries per liter of air.
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Sampling and documentation of the alpha-track detectors will be performed as specified in
Appendix E of this section of the SAP. As the Roca Honda air monitoring program progresses
additional radon cups that are from the same vendor batch number will be purchased and stored
in a charcoal-lined, radon-free storage container (Rangel, et al., 1988).
Sample labeling of the alpha-track detectors will be as follows:
Mine Site-Station ID-Year-Month-Day-Detector Label
Therefore, sample number “RH-1-2008-03-12-A” is the primary detector from the Roca Honda
permit area that was collected from Station 1 on March 12, 2008. The secondary (B and C)
duplicate detectors will be labeled accordingly. Numbering and labeling samples in this format
will allow for each sample number to be unique and discernible from other like samples.
Subsequent alpha-track detector samples will numerically change to reflect the month and day of
sample collection; the primary (A) and secondary (B and C) detector labeling format will remain
the same.
After 1 year of sample collection, the number of alpha-track detectors that are mounted on the
fence post may be reduced to only one (A), pending a review of the analytical data and the
variance between sample detectors A through C per quarter.
Field data (e.g., detector serial number, sample location, date and time of deployment, date and
time of retrieval, condition of detector upon retrieval [cracked, broken, damaged], and serial
number verification for individual radon monitoring locations) will be collected and maintained
in the air monitoring field logbook.
A hard-copy and electronic version of the activity analytical results will be reviewed prior to the
inclusion of the data into the Strathmore database.
2.4.3

Gamma TLD

Gamma activity is measured using passive thermoluminescent dosimeters (TLDs). The
environmental TLDs selected for this project will be collocated with the radon alpha-track
detectors on the same fence post. The analyses of the environmental TLD 110 dosimeter will be
conducted by the supplier. The gamma TLDs will be changed on a quarterly basis. A copy of a
blank field sheet to document the date, serial number, sample number, and field conditions is
presented in Appendix F of this section of the SAP.
The environmental dosimeter is designed for outdoor usage and is used to determine baseline
conditions and to monitor gamma activity during mining operations. The dosimeter is encased in
a polypropylene holder for weather resistance. The lower limit of detection is 10 millirem
(mrem) per quarter.
A transit control dosimeter will accompany the sample environmental dosimeter that will be
placed in the field. The purpose of the transit control dosimeter is to account for any potential
gamma radiation exposures to the sample environmental dosimeter during transit. The transit
control dosimeter will be placed in a shielded container while the environmental dosimeter is in
use in the field (3 months). The transit control dosimeter then accompanies the environmental
dosimeter back to the laboratory where both dosimeters are analyzed and any activity identified
on the transit control dosimeter will be accounted for in the analytical report. The analytical
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results on the environmental dosimeter can then be flagged if the transit control dosimeter
indicates elevated activity readings.
The two dosimeters are shipped to the laboratory for analysis. The packing list that accompanies
the dosimeters identifies the dosimeter serial number that corresponds to the transit control
dosimeter and the environmental dosimeter. The transit control dosimeter is stored in a plastic
bag labeled “Control – Do Not Open – Do Not Assign.” The serial numbers on the back of the
dosimeters should be verified to the packing list. The serial numbers of the dosimeters will be
recorded in the air monitoring field logbook. The transit control dosimeter will be stored in the
lead-lined container while the environmental dosimeter is attached to the fence post in the field.
Two weeks before the allotted time period for the quarterly exposure of the environmental
dosimeter, the vendor will be contacted and another pair of dosimeters for the following quarter
ordered. Upon receipt of the new quarter dosimeters, the serial numbers of the dosimeters will be
recorded in the air monitoring field logbook.
When the dosimeters are exchanged at the end of the calendar quarter, the transit control
dosimeter will be brought into the field in the lead-lined container and then placed in the return
envelope with the exposed environmental dosimeter. The new quarterly environmental dosimeter
is then mounted on the fence post, and the new transit control dosimeter is placed in the leadlined container. The dosimeters in the return envelope are then forwarded to the lab for activity
analysis.
Sample labeling of both the transit control and sample environmental dosimeters will be as
follows:
Mine Site-Station ID-Year-Quarter (QTR)-Dosimeter
Thus sample number “RH-1-2008-QTR-1-Environmental” is the sample environmental
dosimeter badge from Roca Honda permit area that was collected from Station 1 on or about
March 31, 2008, at the end of the first calendar quarter for 2008. The transit control dosimeter
activity results will be similarly identified with the label “Control” as a suffix. Numbering and
labeling samples in this format will allow for each sample number to be unique and discernible
from other like samples. Subsequent TLDs will numerically change to reflect the year and
calendar quarter of sample collection.
Field data (e.g., TLD model and serial numbers, sample location, date of deployment, date of
retrieval) for individual gamma monitoring locations will be collected and maintained in the air
monitoring field logbook.
Activity results will be identified as reported as gross results. A hard copy and electronic version
of the activity analytical results will be reviewed by the database manager prior to the inclusion
of the data in the Strathmore database.
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2.5

Parameters to be Analyzed

Meteorological Parameters
The solar-powered station records air temperature (oF), relative humidity (percent), precipitation
(millimeters [mm]), wind speed (meters [m] per second [m/s]), wind direction (degrees), wind
direction standard deviation, evaporation (mm), and barometric pressure (millibars [mbar]).
Air Quality Parameters
Air quality parameters to be monitored at the Roca Honda permit area include TSP, radon,
radioactive particulates, and direct gamma radiation levels.

2.6

Maps Providing Sampling Locations

Figure 2-1 indentifies the location of the meteorological station. Baseline air quality data will be
collected from one air quality monitoring station, to include the proposed Hi-Vol sampler,
located just north of the meteorological station, also depicted in Figure 2–1.

2.7

Sampling Frequency

Meteorological Station
The solar-powered station records the specific data on an hourly basis to a digital data logger and
downloaded on a bi-weekly basis.
Air Quality Station
Air particulates are collected on a continuous duty, constant flow air sampler. Filters will be
changed on a weekly basis. The proposed Hi-Vol sampler filters will be changed at the same
frequency.
Radon concentrations are measured using alpha-track detectors. The detectors will be changed
on a quarterly basis.
Gamma activity is measured using passive TLDs. The TLDs will be changed on a quarterly
basis.

2.8

Laboratory and Field Quality Assurance Plan

Quality control during air sampling will be achieved by implementing and adhering to guidance
in the Quality Assurance Handbook for Air Pollution Measurement Systems, Volume III
(EPA 1994). Guidance in this handbook includes calibration procedures, quality control flow rate
checks, independent performance audit checks, filter handling protocol, laboratory quality
control, personnel chain of command, and data validation protocol.
Laboratories used for the analysis of air monitoring filters, radon detectors, and gamma
dosimeters will have a documented Quality Assurance (QA) program and will follow relevant
laboratory procedures. QA program requirements and rights of access for verification of QA
program implementation will be applied to subcontracted laboratories through the appropriate
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procurement documents. Analytical quality control will include, as appropriate, the analysis of
blanks, duplicates, control, and surrogate samples as specified by the method.
The RHR field personnel will be trained to the equipment operation, sample collection,
preservation, and shipping procedures, and the documentation. This QA section is subdivided
into the quality steps related to the meteorological station, air particulate sampler, and radon and
gamma detectors.
2.8.1

Meteorological Station

There is no analytical laboratory required for this type of data collection. The station equipment
was installed by an experienced contractor who then trained a RHR Field Leader in the
equipment operation and the data downloading process. Parameters in the meteorological data
set that monitor the condition of the field equipment include battery voltage maximum,
minimum, and average; solar panel temperature (oC); and wind sensor error detector (n_TOT –
7200 qualifying number). These parameters are monitored to assess the functionality of the
equipment and determine if there is a specific period of time when a malfunction in the wind
sensor, possibly due to ice buildup, has been detected. The Field Leader checks the data with the
National Oceanic and Atmospheric Administration Weather station at the Grants, New Mexico
airport to look for suspect data. The equipment checks and data download visits are recorded in
the project logbook and filed as a quality document in Strathmore’s Santa Fe, NM office.
2.8.2

Air Particulate Sampler

2.8.2.1 Sampler Calibration and Flow Checks
The Hi-Q low volume air pump sampler will initially be checked with the V-FLO-5 Venturi flow
meter to assure it is operating properly. The air pump sampler and rotameter will be recalibrated
quarterly with the NIST traceable air flow meter or when the operating parameters are out of
range. A good time to conduct the flow verification is when the last bi-weekly 47-mm air filter
sample for the quarter is removed from the particulate sampler. The V-FLO-5 calibration unit
will be returned to the manufacturer every two years to ensure the unit is within the NIST
standards. Procedures for the quarterly field calibration check are presented in Appendix F.
Appendix F also provides the operation manual and vendor specification sheets of the VS-Series
Air Sampler, troubleshooting matrix, and calibration certification. A Quarterly Air Sampler
Calibration Log (Appendix G of this section of the SAP) documents the date, flow rates observed
on the air pump rotameter and the V-FLO-5 calibrated unit, and the adjusted flow rate should the
air sampler pump be out of calibration. The calibration records and forms will be retained in the
project files.
2.8.2.2 Records and Document Control
All entries in the air monitoring field logbook will be made with indelible ink and will be legible,
accurate, complete, and traceable to the sample measurements and/or site location. Field logbook
data are intended to provide sufficient data and observations to enable participants to reconstruct
events that occurred during the field sampling activities. Field logbooks will be stored such that
they are protected from loss or damage and will become part of the permanent Roca Honda
permit area record file. The air monitoring field logbook will be maintained by the RHR
environmental project manager or designee.
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A copy of each COC form will be retained for traceability in case the sample is lost or destroyed.
The copy received by the subcontracted laboratory will be included in the final analytical reports.
All information/data gathered during the course of the fieldwork will be maintained in the project
record file. If an error is made when recording field data, the method of correction will be to
draw a single line through the error and enter the correct information. All corrections will be
initialed and dated. The erroneous information will not be obliterated. When practical, any
subsequently discovered error will be corrected by the person who made the entry. All
corrections will be initialed and dated.
2.8.2.3 Data Review and Reporting
Data collected during field sampling activities and reported by the laboratories will be entered
into a data management system (DMS) maintained by RHR. If quarterly calibration requires
greater than 10 percent flow adjustment to the low-flow sampler and results are above
background level, data will be flagged with an appropriate data quality flag. RHR will use the
processed data to update the Baseline Data Summary.
2.8.2.4 Sample Handling and Custody Requirements
Sample handling and COC procedures will be strictly followed during sample collection,
transportation, and laboratory handling to assure the identity and integrity of the samples.
Improper sample and data handling and inadequate COC procedures affect the credibility and
acceptability of analytical results, regardless of their accuracy or precision.
All samples will be appropriately labeled with the sample identification nomenclature as
previously identified. Each label will include project name, time and date of collection, sample
location or other distinguishing sample identification number, and the initials of the sampler. The
COC record will be initiated by the field sampling personnel upon collection of a sample and
will accompany each shipping container. The sampling personnel will retain a copy of the COC
record and send the original with the sample shipment. The COC forms will be retained in the
project files.
Samples will be properly packaged in shipping containers to ensure the integrity of the samples.
Shipping containers will be transported via courier to the laboratory. Each person who has the
samples in his or her possession, including couriers (except Federal Express), will sign the COC
record. Upon sample receipt at the laboratory, any deficiencies identified by the laboratory will
be documented on the COC record and the RHR Quality Assurance Manager (or designee) will
be notified for necessary resolution.
2.8.3

Radon and Gamma Detectors

2.8.3.1 Detector Protection
The RHR Field Leader or his designee will be trained in the handling and installation procedures
for the radon alpha-track detectors and the gamma TLDs. When the detectors are received from
the vendors, they will be checked to ensure the packaging is secure to prevent prior exposure.
The new TLDs will be kept in lead-lined containers until they are mounted. The control TLD
will also be kept shielded until it is returned to the laboratory with the test exposed TLD. The
radon and gamma detectors will be mounted on the same post at the station near the air sampler.
The radon detectors will be placed in a set of three which provides data verification. The Field
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Leader ensures the detectors are labeled properly to include their serial numbers and records the
numbers, installation date, and any other site information in the official logbook. The detectors
are collected on a quarterly basis and packaged for shipment to the analytical laboratories. The
Field Leader or designee completes the COC and ensures the handling and shipping procedures
are followed and documented.
2.8.3.2 Records and Document Control
The logbook procedures discussed in Section 2.4 will be followed for the radon and gamma
detector installation and collection. The same logbook will be used for the air monitoring field
work. Two different laboratories will be used for the radon and gamma analyses and they will be
different from the air particulate analytical laboratory. Therefore, the COC forms are different
and will be filed separately in the overall air monitoring field effort.
2.8.3.3 Data Review and Reporting
Data collected during field sampling activities and reported by the laboratories will be entered
into a DMS managed by RHR. The relevant technical staff will use the data to update the
Baseline Data Summary.
2.8.3.4 Sample Handling and Custody Requirements
The sample handling and custody requirements discussed in Section 2.4 will be followed for the
radon and gamma detectors.

2.9

Brief Discussion Supporting Proposal

The objectives of the proposed monitoring activities are to characterize and establish baseline
ambient air quality conditions and background radiological conditions at the Roca Honda permit
area in advance of mining.
Data from the onsite meteorological station will be used to supplement existing historical
meteorological data for engineering calculations involving floods, evaporation potential for
ponds, sampling of surface water runoff, and other applications. Historical data was found from
meteorological stations operated by the National Weather Service and Gulf Mineral Resources in
support of baseline data collection for the area from 1918 through 1988.
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Appendix A

VS-Series Air Sampler Operations Manual

Appendix B

Air Particulate Sampling Field Log

Project Name: _________________
Month: _________________ Year: _________

Samplers: _______________________________________
Air Particulate Sampling Field Log

Date

Sample Number
(use collect date)

Flow
Rate
(CFM)

+/- 10%
Operational
Range CFM
Yes/No

Current
Reading
(hours/tenths)

Calculated
Weekly
Volume
(ft3)

I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I = install date
C = collect date
Sample # format: Mine Site – Station ID – Year/Month/Day – Media (example RH – 1 – 2008-02-26-F)
Conversion: LPM/28.3 = CFM
CFM x 28.3 = LPM

Hour
Meter
Reset
Yes/No

Comments (tears, water damage,
dust loading, etc.) and
Sampler Initials

Appendix C

Completed Sample Chain-of-Custody Form

Appendix D

Radon Alpha Track Sampling Field Log

Project Name: _________________
Month: _________________ Year: _________

Samplers: _______________________________________

Radon Alpha Track Sampling Field Log
Date

Serial Number

Sample Number
(use collection date)

Comments/Field Observations (sampler initials)

I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I = install date
C = collect date
Sample # format: Mine Site – Station ID – Year-Month-Day –Detector Label(example RH – 1 – 2008-02-26-A)

Appendix E

Exterior Radon Measurements
Using Alpha-Track Detector Procedures
Revision 1

Exterior Radon Measurements
Using Alpha-Track Detector Procedures
Scope
This test method provides Strathmore’s guidelines to determine the estimated exterior
atmospheric radon concentration using alpha track-etch detectors. Included in this test method
are procedures for ordering, storing, placing, retrieving, and shipping detectors and for exposing
duplicate detectors.

Hazard Analysis
Safety shoes and safety glasses shall be worn while installing steel posts at the sampling
locations.
No other hazards requiring controls have been identified. Site-specific controls may be available
in the Health and Safety Plan for a particular project.

Terminology
Alpha track radon detector—A detector consisting of a plastic alpha track registration material
enclosed in a filtered container. Alpha particles from radon and its decay products produce
damage tracks on this material. The passive detector continually accumulates these damage
tracks during the defined period of exposure. The density of the tracks is proportional to the
radon exposure.
Duplicate detectors—Detectors deployed in the field and mounted immediately adjacent to the
primary detector. Analytical results of the duplicate detector(s) will be compared to the analytical
results of the primary field detector. The degree of variability of the analytical results between
the primary detector and the duplicate detector(s) will be assessed. A high degree of variability
between detectors may require the implementation of blank detectors, control detectors, and a
review of laboratory QA/QC procedures. Procedures for determining variability are presented in
Section 12, Precision and Bias, of this document.
Integrating detector—An instrument designed to estimate the cumulative exposure to radon or
radon decay products in an atmosphere.

Significance and Use
Atmospheric concentrations of radon-222 (Rn-222) are monitored in the vicinity of uranium
mining operations to provide a database for assessing exposures from mining operations. Alpha
track radon monitors are one type of device used to measure atmospheric Rn-222. Exterior radon
measurements also are used for routine environmental monitoring.

Interferences
The alpha-track registering material is sensitive to alpha particles from any source. However, the
alpha-track radon detector is calibrated only for exposure to Rn-222. It is important to inspect the
detector filter before and after exposure because a damaged filter can allow radon decay products

and radionuclides other than Rn-222 to enter the detector. Most commercial filters do not
eliminate short lived gaseous alpha emitters like thoron. However, because of thoron’s short half
life (55.6 seconds) and associated short migration distance, it is generally considered an
inconsequential constituent of air that is more than several centimeters above ground level.
Because the detectors are integrating devices, care must be taken to prevent exposing detectors to
radon during shipping, storage and field deployment. Any radon entering the detectors before or
after the scheduled exposure will produce tracks that are indistinguishable from tracks registered
during the exposure time period. For this reason, the detectors will remain sealed in the
laboratory provided aluminum envelope and individual detector packaging until the detectors are
deployed in the field.

Apparatus
The following equipment and supplies are required:
•
•
•
•
•
•
•
•
•
•

Exterior alpha-track radon detectors and various accessories needed to assemble the
detectors
Environmental enclosures
Field notebook
Fence post driver
Site map
Steel T-posts or fence post, 5 feet in length
Steel hose clamps
Screwdriver
Personal protective equipment (e.g., safety glasses and safety shoes)
Detector(s) in laboratory sealed aluminum envelope

Procedure for Ordering and Storing Detectors
Two weeks before the end of the quarterly monitoring period, order the required number of
detectors that will be deployed in the field for the upcoming monitoring period. Upon receipt
from the vendor, check the aluminum foil envelope for damage. Do not accept detectors in
damaged packages. Store all detectors in the aluminum envelope and individual detector
packaging unopened to reduce exposure to radon pending field deployment.

Procedure for Placing Detectors
The number of detectors placed, the frequency of replacement, and the location and quantity of
sampling locations (including background sampling locations) will be determined on a sitespecific basis.
The following steps are required to place the detectors:
1. When selecting sampling locations, consider prevailing wind patterns, population
distributions, and previous atmospheric radon monitoring measurements. Select sampling
locations that minimize the risk of damage to the detectors from traffic, vandalism, and
animals rubbing against the steel T-post(s) or fence post(s). When possible, establish one
of the background sampling locations in an area that is unpopulated, upwind from the

site, away from effects of industrial atmospheric pollution, and representative of the local
geology.
2. At the sampling location, drive a 5-foot steel T-post into the ground using a fence post
driver. Similarly, an established fence post can be used.
3. Record the sampling location and location number on a map of the site.
4. Remove the alpha-track radon detector from the sealed aluminum envelope and then from
the sealed wrapping material. Deploy the detector in the field the same day its sealed
wrapper is opened.
5. Inspect the detector. Do not use any detector with a filter that is cracked, torn, or
separated from the edge of the detector.
6. Compare the serial number on the detector with the number on the package. If necessary,
use permanent ink to correct the number on the package so that it agrees with the number
on the detector. Save the aluminum envelope and detector wrapping packaging.
7. Place any accessories on the detector according to the instructions supplied by the
vendor.
8. Record the detector’s serial number, date of installation, and sampling location in the
field notebook.
9. Place the detectors in the protective environmental enclosure. The interior of the
environmental enclosures may vary depending on the geometry of the alpha-track radon
detector used.
10. Secure the environmental enclosure containing the alpha-track radon detector to the
T-post with a steel hose clamp or to a fence post at 1 meter above ground level with the
open side facing down. This step may vary according to the type of detector and the
vendor’s instructions.
11. Place detectors in triplicate (to improve precision and to assess variability) at all sampling
locations for a period of at least 3 months.
12. Repeat Steps 3 through 12 for all sampling locations. Sign and date the bottom of each
page of the field notebook where new entries were made.

Procedure for Retrieving Detectors
The following steps are required to retrieve the detectors:
1. Unscrew wing nuts, remove plastic retaining ring from environmental enclosure.
2. Remove the alpha-track radon detector from the holder. Inspect the detector for damage.
Note its condition in the field notebook. Affix the laboratory-provided gold circle seal
over the open end of the detector.

3. Record the retrieval date on the Radon Test Detector Log and in the field notebook and
verify that the detector’s serial number and the sampling location are correct.
4. Seal and/or pack the detector as recommended by the vendor.
5. Install the replacement detector(s) according to Section 9 if monitoring is to be continued.
6. If monitoring is complete, remove the environmental enclosure and T-post from the
sampling location.
7. Repeat Steps 1 through 7 for all sampling locations. Sign and date the bottom of each
page of the field notebook where new entries were made.
8. Store all exposed detectors in the detector packaging and aluminum envelope until they
are shipped to the vendor.

Procedure for Shipping Detectors
The following steps are required to ship the detectors:
1. Collect all field and duplicate detectors. Add the date removed to the Radon Test
Detector Log sheet and to the field notebook.
2. Package the detectors according to the vendor’s instructions using the detector wrapping
material and aluminum foil envelope
3. Complete the Radon Test Detector Log sheet using data from the field notebook, showing
the detector’s serial number, the exposure starting date, exposure ending date, and
Strathmore sample number (see section 3.2 Radon Detectors of Air Monitoring SAP
protocol). The original (white copy) accompanies the detectors back to the laboratory.
Retain the duplicate Radon Test Detector Log (yellow copy) for Strathmore’s files.
4. Complete the appropriate procurement paperwork. Have the detectors analyzed at the
vendor’s most precise level of sensitivity. The following values must be requested from
the vendor: total tracks counted, average net tracks per square millimeter, net radon
exposure in picocurie days per liter, average radon concentration in picocuries per liter,
and calibration factor in tracks per square millimeter per picocurie days per liter and the
batch number used.
5. Ship detectors by next day express service.

Documentation and Records
Keep copies of the vendor’s report, any calculations, data information sheets, and data from
exposure of control detectors in the working file.
Send originals of the vendor’s report, calculations, data information sheets, Radon Detector Log
Sheet, and completed field notebooks to permanent project file.

Precision and Bias
The precision of the mean of the alpha-track measurements can be estimated from the results of
the concurrently exposed field detectors. The best estimate of the precision is obtained from the
standard error of the mean (SE):
SE =
where
s
=
n
=

1.253s
n

sample standard deviation; and
number of concurrently exposed detectors (i.e., 2).
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Appendix F

Environmental Gamma TLD Sampling Field Log

Project Name: __________________________
Month: _________________ Year: _________

Samplers: _______________________________________

Environmental Gamma TLD Sampling Field Log
Date

Serial Number

Sample Number

Comments/Field Observations (sampler initials)

I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I = install date
C = collect date
Sample # format: Mine Site – Station ID – Year-Quarter (QTR)-Dosimeter Label (example RH – 1 – 2008-QTR-1-Environmental)

Appendix G

Quarterly Air Sampler Calibration Log

Project Name: __________________________________
Year: ___________ Calibration Unit Serial No.: _________________________ Unit Calibration Date: ________________
Quarterly Air Sampler Calibration Log
Sample
Location
Number

As Found Rate (CFM)
Date

Rotameter

V-FLO-5

New Flow
Rate (CFM)

Calibrated
By

Comments

