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2.0 Meteorology and Air Quality
2.1 Introduction and Background

Climate in the Roca Honda permit area is 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 November 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 cyclones move into the area from the Gulf of Mexico or 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 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 than 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 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). Two evaporation pans located nearest the permit area (Laguna and
Mt. Taylor Mine) record evaporation rates of approximately 63 inches per year (WRCC 20093,
Gulf 1979).

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 (Baldwin 1973). The strong spring winds often bring
considerable dust into the area.

Maps produced by the Western Regional Climate Center using precipitation data from 1961 to
1990 indicate that the permit area has an average rainfall of under 12 inches. Average statewide
precipitation for that same time period was 13.85 inches (WRCC 2009b).
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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.
EPA as National Ambient Air Quality Standards (NAAQS) attainment area (EPA 2007a). The
Clean Air Act of 1990 required EPA to set NAAQS for six criteria pollutants considered harmful
to public health and the environment. An “attainment area,” for any of the air pollutants, is an
area which is shown by monitored data or air quality modeling not to exceed the ambient air
quality standard for such pollutant. Further, there are no Prevention of Significant Deterioration
Class I areas in Northwestern NM (EPA 2007b). Total suspended particulate (TSP) matter 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 to obtain the necessary
meteorological and air quality monitoring at the Roca Honda permit area. The objectives of the
proposed monitoring activities are to characterize and establish baseline meteorological
conditions including parameters such as temperature, precipitation, wind speed, as well as
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 (meteorological
staton) and spring 2008 (air quality station) 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

Data needs identified for meteorology and air quality monitoring are summarized in Table 2-1.

Table 2-1. Data Needs Identified for Meteorology and Air Quality Monitoring

Data Needs Plan to Address Data Need
Air temperature, relative humidity,
evaporation, precipitation, wind The Roca Honda Resources, LLC (RHR) meteorological station will

speed and direction, wind standard gather data to support site operations.
deviation, and barometric pressure

Pre-operational ambient radon and Radon and gamma monitoring at fixed locations surrounding
gamma levels proposed operational areas.

Pre-operational ambient air quality Air particulate collection and radioanalytical analysis. Installation and
levels sample collection from Hi-Vol sampler for suspended particulates.

Evaporation rate measurements at two locations near the permit

Pan evaporation
area.

2.4 Methods of Collection
2.4.1 Meteorological Monitoring

Roca Honda Resources, LLC (RHR) installed a meteorological station in Section 16 at the Roca
Honda permit area in November 2007 (Figure 2-1). The solar-powered station records the
parameters listed in Table 2-2 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
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Figure 2-1. Locations of Meteorological Station and Air Sampler
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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.

Table 2-2. Parameters Collected at the Roca Honda Meteorological Station

Parameter Short Name Units Format
Date/Time TIMESTAMP yyyy-mm-dd hh:mm:ss
Record RECORD 0
Maximum Battery Voltage Batt_Volt_Max volts 00.00
Minimum Battery Voltage Batt_Volt_Min volts 00.00
Average Battery Voltage Batt Volt Avg volts 00.00
Panel Temperature PanelT_C °C 00.0
°F (data will be converted to
Average Air Temperature AIrTF_Avg °C for reporting) 00.0
Average Relative Humidity RH_Avg % 00.0
Total Precipitation Rain_mm_Tot mm 0.000
Average Barometric Pressure BP_mbar mbar 0000.000
Average Wind Speed mean_wind_speed m/s 0.000000
Average Wind Direction mean_wind_speed_dir | ° 00.00000
std_wind_dir ° 00.00000
Daily Precipitation Daily Precip mm 0.000

Instrumentation at the Roca Honda meteorological station consists of five separate pieces. Each
piece of equipment and its associated specification are outlined in Table 2-3. Set-up and
maintenance information for each instrument is detailed below.

Table 2-3. Meteorological Station Components and Specifications

Data Type Manufacturer Model Measurement | Operating Accuracy | Sensitivity | Stability
Range Range
. R o -10° to + +0.6° @
Temperature Vaisala HMP50 -10° to + 60°C 60°C +20°C
. 0 to 98% o 2 %
Sfrl]?.té\./te Vaisala HMP50 Relative -lgootg * RH over
y Humidity 2 years
Anemometer - Gill WindSonic 1 0 to 360 -35° to +3
Wind Speed Instruments degrees +70°C degrees
Anemometer - Gill ' . +2% of
Wind Direction Instruments WindSonic 1 0o 60 m/s reading
Barometric Campbell CS105 600 mb to -40° to + +0.5 mb at +0.1 mb
Pressure Scientific 1060 mb 60°C +20°C per year
Hydrological oo one tip at
Rain Guage | Services PTY | TB3/0.01P 010 250 20°to + +2% 0.01"
mm/hr 70°C ;
LTD rainfall
Campbell -25°to +
Datalogger Scientific CR1000 50°C

2.4.1.1 Temperature and Relative Humidity.

Temperature and relative humidity are collected by a Vaisala HMP50 probe. The probe sits
approximately 5 ft off the ground is shielded by a Campbell Scientific 41303-5A 6-plate gill
radiation shield. This probe does not require recalibration.
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2.4.1.2 Wind Speed and Wind Direction

Wind Speed and Direction are collected by a Gill Instruments WindSonic two dimensional sonic
anemometer. The anemometer sits 9.5 ft (3 meters) above the ground. The anemometer was
installed by a trained contractor and oriented in the proper direction (due north) during
installation. The orientation is checked by the field operator with a compass during data
collection. The anemometer contains no user-serviceable parts requiring routine maintenance or
calibration.

2.4.1.3 Barometric Pressure

Barometric Pressure is collected by a Campbell Scientific CS105 barometric pressure sensor.
The sensor is mounted inside the control box below the data logger. There are no user-
serviceable parts on the pressure sensor. The manufacturer recommends recalibration (by the
manufacturer) on a yearly basis.

2.4.1.4 Rain Gage

Rainfall amounts are collected by a Hydrological Services TB3 Tipping Bucket RainGauge. The
tipping bucket is approximately 6 ft above the ground. The tipping bucket is protected by a
TB337-02 enclosure and a TB337-01 funnel and TB410 filter assembly. The filter is checked for
obstructions during data collection and cleaned if necessary. The enclosure is removed and
tipping bucket checked on a quarterly or as needed basis. Hydrological Services recommends
this cleaning as the only regular maintenance.

2.4.1.5 Pan Evaporation.

Currently there is no pan evaporation monitoring on site, a pan evaporation apparatus will be
installed as part of the Roca Honda meteorological station in the spring when pan evaporation
rates can be monitored. This pan evaporation gage will likely be a 255-100 Novalynx Analog
Output Evaporation Gauge or equivalent.

2.4.2  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.
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Data from the Gulf Mt. Taylor Environmental Report (Gulf 1979) 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 Hi-VVol 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.

2.4.2.1 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 %-
horsepower, oil less, 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 [Ipm]). 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.

2.4.2.2 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.

e 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
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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.

e 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.

e 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.

e 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).

e 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.

e 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).

e Reset the timer to zero (0).
e Record sample number, date, and initial flow rate.

The initial flow rate will be between 0.71 cfm and 1 c¢fm (20 Ipm to 28.3 Ipm). 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
(ft%) (2.30 x 10 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.
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.

2.4.2.3 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
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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.

Table 2-4. Air Filter Radioparticulate Analyses

Parameter Method Minimal Deteqtable TAT (days)
Concentration
Gross Alpha/Beta 900 DC 3 pCi/sample/ 4pCi/sample 14
Radium (Ra-226) 903.1 4.0 pCi/sample 30
Thorium (Th-230) D3972-90M 1.0 pCi/sample 30
Total Uranium (U) D3972-90M 0.4 pCi/sample 30

pCi = picocuries
2.4.2.4 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.
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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.

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 1D-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.
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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.

2.4.2.5 Gamma TLD

Gamma activity is measured using passive thermoluminescent dosimeters (TLDs). The
environmental TLDs selected for this project will be co-located 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.

TLD monitoring locations have been strategically placed such that baseline gamma exposure
levels for the site are established. In addition to the primary site monitoring station, a TLD will
be placed in Section 9 near proposed mine vents, in Section 10 near the facility footprint, and in
Section 16 on the east side of the section (see Figure 2-1 for location details).

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
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.
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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 lead-
lined 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.

2.5  Parameters to be Analyzed
2.5.1 Meteorological Parameters

The solar-powered station records air temperature (°F), 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]).

2.5.2  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.
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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
2.7.1 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.

2.7.2  Air Quality Station

Air particulates are collected on a continuous duty, constant flow air sampler. Filters will be
changed on a bi-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 111

(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
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
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set that monitor the condition of the field equipment include battery voltage maximum,
minimum, and average; solar panel temperature (°C); 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 VVS-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.

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.
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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
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.
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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
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MAINTENANCE & OPERATING INSTRUCTIONS

HI-Q's VS-Series, continuous duty, rotary vane air sampling systems are designed
either to be incorporated as the primary vacuum source in air monitoring
instrumentation or used by themselves for the collection of air borne particulate and/or
gases. The systems are furnished complete with a shock mounted base rotary vane
motor/pump, carrying handle, heavy duty constant air flow control valve (MCV-260),
venturi flow meter, exhaust muffler, 8 foot grounded power cord, and a 3/8" female
quick disconnect for easy filter holder change-out.

HI-Q's MCV-260, heavy duty control valve, is designed to maintain a constant air flow
rate through a sample collection media for extended sampling periods.

HI-Q stocks anodized aluminum combination paper/cartridge and paper only filter
holders for paper sizes of 47mm, 2", and 4" diameter and standard HI-Q TC, TCAL, and
TCGA series cartridges.

Check HI-Q's latest catalog for additional options (elapsed timers, vacuum gauges,
multiple inlets, ...) which can be supplied with any of the VS Series air sampling
systems.

Flow Selection

The heavy duty control valve is easily set for a desired flow rate by removing the valve
cover and adjusting the spring tension on the regulator. The flow rate can be controlled
up to 0.6 CFM for the VS23-0531CV, 2.5 CFM for the VS23-3032CV, 4.5 CFM for the
VVS23-0523CV, 8.5 CFM for the VS23-1023CV, and 13 CFM for the VS23-1423CV unit.
The V-FLO-XX venturi-flow meter, supplied with each unit, is an instantaneous visual
indicator of the flow rate of air being pulled through the sample inlet. The V-FLO-XX
unit is calibrated in-line against a secondary NIST traceable standard and should be
accurate within +/-5% at the time of calibration.

Air Mover

The air mover is a rotary vane pump which is designed for continuous operation. The
pump will deliver up to the aforementioned free air capacity and develop a suction head
of 26" Hg maximum vacuum (20" Hg maximum vacuum for the VS23-0531CV). The
oilless, carbon vane pumps require no lubrication.



Optional Filter Holders

For ambient (open faced) air sampling, HI-Q recommends using either the RVH-Series,
combination cartridge & paper filter heads, or the RVPH-Series, paper only filter head.
Each series come complete with a 3/8” male quick disconnect (1/4" Quick Disconnects
for the VS23-0531CV).

For Stack, Duct, Fume Hood, or Glove Box air sampling, HI-Q recommends any of its
“‘IL"-series, in-line holders. ILFH-Series for in-line combination type applications, and
the ILPH-Series for in-line paper only applications.

The combination and paper only holders are easily removed by the use of the quick-
disconnect coupling. Many technicians find it efficient to have at least two filter holders
per sampling station, minimizing down-time by allowing entire used filter head assembly
to be swapped out and sent to the lab while the employing a fresh new holder. Anti-
Static Sample saver covers for the holders are available through HI-Q, #PC-767.

See the following page for filter holder descriptions.



Filter Holders

COMBINATION OPEN FACED

Model Paper Size Cartridge Type Inlet Fitting Outlet Fitting
Diameter Series

RVH-20 2" TC Open Face 3/8" MQD
RVH-25 47mm TC Open Face 3/8" MQD
RVH-30 2" TCAL Open Face 3/8" MQD
RVH-35 47mm TCAL Open Face 3/8" MQD
__RVHGA-30 2" TCGA Open Face 3/8" MQD
RVHGA-35 47mm TCGA Open Face 3/8" MQD

PAPER ONLY OPEN FACED

Model Paper Size Cartridge Type Inlet Fitting Outlet Fitting
Diameter Series
RVPH-20 2" N/A Open Face 3/8" MQD
RVPH-25 47mm N/A Open Face 3/8" MQD
RVPH-102 4" N/A Open Face 3/8"” MQD

IN-LINE COMBINATION HOLDERS

Model Paper Size Cartridge Type Inlet Fitting Outlet Fitting
Diameter Series

ILFH-20 2" TC 3/8” FQD 3/8"MQD |

ILFH-22 2" TCAL 3/8" FQD 3/8" MQD

ILFH-25 47mm TC 3/8" FQD ! 3/8" MQD

ILFH-27 47mm TCAL 3/8"FQD | 3/8"MQD

IN-LINE PAPER ONLY HOLDER

Model Paper Size Cartridge Type Inlet Fitting Outlet Fitting
Diameter Series
ILPH-20 2 N/A 3/8" FPT 3/8" MQD
ILPH-47 47mm N/A 3/8" FPT 3/8” MQD
ILPH-5 47mm N/A %" FPT 3/8” MQD
ILPH-13 47mm 1 N/A % FPT | 3/8"MQD
ILPH-17 47mm N/A 1" FPT 3/8" MQD

See current catalog for specific holder components and custom holders




OPERATING INSTRUCTIONS

TO START UNIT: Plug in set the flow rate, the unit is packed ready to operate.
Do not add oil.

Calibration

All VS-Series Air Sampling systems are delivered to the customer pre-calibrated
against an NIST traceable source. It is advised, however, to check final flow calibration
frequently after the initial break-in period of 30 days. Bi-annual re-calibration services
are offered by HI-Q. For re-calibration, it is not necessary to send in the entire pump
system, simply disconnect the venturi-rotometer assembly from the threaded intake and
send in.

Optional Electronic, Resettable, Elapsed, Timer

As an option HI-Q offers an electronic, resettable, elapsed timer that indicates on an
LCD display the elapsed sampling time in hours and tenths (or minutes and tenths).
The timer is wired into the pump and starts when the unit is turned on. The timer holds
the total elapsed sample time. The timer is re-set to zero by pressing the re-set button.
The timer has its own internal 10 year battery which makes it independent from the
supply voltage and the cyclic rate. All running time readings are maintained even after
the unit is turned off either deliberately, or due to loss of power. This optional feature
eliminates the need to install an event meter or chart recorder. Without totalizer
readout, the total sample collected will be the flow rate setting multiplied by the minutes
of running time.

Field Calibration

Remove the paper retaining ring of the filter head and attach an in-line adapter cone
with slip fitting (HI-Q LVSA-Series). Next, attach a calibration source (AFC-3 OR AFC-5
is ideal) in-line, upstream from the filter holder and pump.

Remove the cover from the regulator valve and adjust the spring tension until the
desired flow is indicated by the rotometer.

Should any major discrepancy develop between the calibration source and the
rotometer, place a piece of tape on the left side of the rotometer and mark the correct
scale on it with a pen.

The unit will maintain this flow over a long period of time, although a periodic check is
advisable. This constant flow will be maintained regardiess of the filter paper used“as
the regulator will permit only the predetermined flow up to the pumps operating

capacity.



Recommended Spare Parts List
VS23-SERIES

PART
NUMBER

DESCRIPTION

V§23CV-001

1/4 HP, 115/230 VAC, REPLACEMENT PUMP/MOTOR

VS23CV-002

% HP REPLACEMENT PUMP/MOTOR 1023 SERIES

VS23CV-003

V-FLO-4, 0-4 CFM CALIBRATED VENTURI AND FLOWMETER

VS23CV-004

V-FLO-8, 0-8 CFM CALIBRATED VENTURI AND FLOWMETER

VS§23CV-005

MCV-260, HEAVY DUTY, AUTOMATIC FLOW CONTROL VALVE

| V§23CV-006

MCV-RK, REBUILD KIT FOR THE MCV-260

VS23CV-007

SERVICE REPAIR KIT FOR THE 0523-101Q-G588DX, K478

VS23CV-008

SERVICE REPAIR KIT FOR THE 1023-101Q-G808X PUMPS, K479

VS23CV-009

8' POWER CORD, 16/3 FOR 0523 SERIES PUMP

VS23CV-010

8' POWER CORD, 14/3 FOR 1023, 1423 SERIES PUMPS

VS23CV-011

ROTORMETER, UNCALIBRATED

VS23CV-012

BLANK SCALE FOR ROTORMETER

VS23CV-013

NEEDLE VALVE FOR ROTORMETER

VS23CV-014

HANDLE FOR 0523-SERIES PUMP/MOTOR

VS23CV-015

VS23CV-016

| HANDLE ASSEMBLY FOR 1023, 1423 SERIES PUMP/MOTOR
| BST-3M, 3/8" FEMALE QUICK DISCONNECT 3/8" MPT

VS§23CV-017

SINTERED BRONZE MUFFLER FOR THE 0523 SERIES PUMP

VS23CV-018

SINTERED BRONZE MUFFLER FOR THE 1023, 1423 SERIES PUMP

VS23CV-019

FELT FILTER, 0523, 1023, 1423 SERIES PUMPS (2 REQUIRED)

V823CV-020

REPLACEMENT VANE FOR 0523 SERIES MOTORS (4 REQUIRED)

V823CV-021

REPLACEMENT VANE FOR 1023 SERIES MOTORS (4 REQUIRED)

VS23CV-022

"0" RING FOR 0523, 1023, 1423 SERIES PUMPS (2 REQUIRED)

VS23CV-023

MOTOR GASKET FOR 0523 SERIES PUMP (1 REQUIRED)

VS23CV-024

MOTOR GASKET FOR 1023 SERIES PUMPS (1 REQUIRED)

VS23CV-025

VS23-1023CV, VS23-1423CV SERIES FOOT (4 REQUIRED )

VS23CV-026

PLASTIC END CAP ASSEMBLY W/ FELT FILTER & O-RING (2RQD)

VS23CV-027

FELT FILTER FOR IN/JOUT. 2-REQUIRED

VS23CV-028

EETXX-B MOTOR WIRE HARNESS. MOTOR SIDE.

VS23CV-029

1 HP REPLACEMENT PUMP/MOTOR 1423 SERIES

VS23CV-030

V-FLO-13, 0-13 CFM CALIBRATED VENTURI AND FLOWMETER

VS23CV-031

SERVICE REPAIR KIT FOR THE 1423-101Q-G628X PUMPS, K575A

VS23CV-032

" BRASS ELBOW: %" FNPT X %" FNPT (2 rgrd per % HP pump assmbly)

V823CV-033

3/8" MNPT X ¥4’ MNPT STEEL HEX REDUCER (btw MCV-260 & %' Elbow)

VS23CV-034

3/8” MNPT X 1" LONG FULL THREAD STEEL. (units w/o timer)

V823CV-035

3/8" HEX NUT USED WITH UNITS (units w/ timer)

VS23CV-036

14" X 1" LONG FULL THREAD (used between first & second %" elbow)

VS23CV-037

1/8” HOSE BARB X 1/8" MNPT. (3 used per sampler. Venturi tube & rotomtr)

VS23CV-038

" X vi" STEEL HEX NIPPLE (used between ¥ HP pump inlet & first ¥ elbow)
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Your safety and the safety of others
Is extremely important.

We have provided many important salety messages
in this manual and on your producl. Always read
and obey all safely messages,

This Is the salety alerl symbol. This symbol
alerts you lo hazards that can Kill or hurt you and
others. The salety alert symbol and the words
"DANGER" and "WARNING" will precede all safely
messages. These words mean:

A\ DANGER

You will be killed or serlously Injured il you don't

foliow instructions.

AAWARNING

You can be killed or serlously Injured If you don't
follow Instructions.

All safety messages will identity the hazard, tell you
how o reduce the chance of Injury, and tell you
what can happen if the safely instructions are not
followed.

INS

|4

Electrical Shock Hazard
Disconnect electrical power at the circuit breaker
or fuse box before installing this product.

Install this product where it will not come inte
contact with water or other liquids.

Install this product where It will be weather
protected.
Electrically ground this product.

Failure to follow these instructions can result in
death, fire or elecirical shock. |

Plumbing

Ramave plugs from the N and OUT ports. Connact
with pipe and liftings that ara the same siza or larger
than the product’s threaded ports

Agcessorles

The product's intake anad exhaust filters will provida
adequate {iitration in most applications. Consult your
Gasl reprasenlative for additional lilter
racommendations. Insiall relied valves and gauges at
inlet or outiet, or both, to monitor performance. Chack
valves are required to prevent back sireaming through
the pump

Motor Control

it is your responsibility to contact a qualified

elactrician and assura that the alectrical installation s
adequata and in conformance with all national and local
codes and ordinances,

Deaterming the correct overload aelling required to
protact the motor (See motor starter manufacturer's
recommendations). Select fuses, molor protective
switches or tharmal prolective switches to provide
protection. Fuses act as short circuil protaction for the
malor, not as protection against averload. Incoming line
iuses help 10 withstand 1he molor's starting current
Moter starters with thermal magnetic overload or circuit
breakers protect molor from overload or reduced
voliage condilions.

The wiring diagram attachad 1o the product pravides
required aiactrical information. Check that power source
is corract lo proparly operals the dual-voltage motor

OPERATIO )

A\ WARNING

Injury Hazard
Product surfaces become very hot during operation,
allow produel surfaces lo cool before handiing.
Air stream from product may contain solld or liquid
malerial that can result in eye or skin damage,
wear proper eye protection.

Failure to tollow these instructions can result in
burns, eye injury or other serious injury.

It is your responsibility to operate this product at
d pressures or vacuum dutles and

Caorrect installation is your responsibllity. Make sure
you have Lhe propar installation condilions and that
instaliation clearances do net biock air flow,

Blocking air flow over the product in any way can
cause the product to overheal.

Mounting

This product can be installed in any orientation.
Maunting the product 1o a stable, rigid operating surtace
and using shock mounts will reduce neise and vibration

room ambient temperatures.

Madel numbers ending in “X" have automalic
thermal protectors which protect the motor by
shutting the moter of If it overheats. The motor will
automatically restart once the motor has cooled.

Start Up

Il motor tails 1o start or slows down signiticantly under
load, shut off and disconnac! from power supply. Check
\hat the vollage is corract tor molor and that molor is
turning in the proper direclion. Vane life will be
draslically reduced if motor is not operaling proparly.
Vanes can break or be damaged it motoripump runs in
the wrong direction




MAINTENANCE

WARNING

I\

Electrical Shock Hazard

Disconnect electrical power supply cord before
performing maintenance on this product.

If product is hard wired into system, disconnect
electrical power at the circuit breaker or tuse box
before performing maintenance on this product.

Failure to follow these instructions can result in
death, fire or elecirical shock.

A\ WARNING

Injury Hazard
Product suriaces become very hol during cperation,
allow product surfaces to cool betore handling.
Alr stream from product may contain selid or liquid
material that can resuil in eye or skin damage,
wear proper eye prolection.
Flush this product in a well ilated area,

burns, eye injury or other serious injury.

t&ilure to follow these instructions can result in

Itis your responsibility lo:

+ Regularly inspect and make necessary repairs lo
product in order to maintain proper operation.

+ Make sure that pregsure and vacuum is released
from product before starting maintenance.

Check intake and exhaust liters after first 500 nours of
oparation. Clean filters and datarmine how frequently
filters should be checked during fulure operation. This
one procedure will halp 1o assure the product’s
perlormance and service lile

General Maintenance

1. Remove end cap and lilters. Inspect fillers for
rips, tears, cuts, brittleness and excessive foreign
material.

2. Clean filters il in guod condition with
compressed air, Re-inspect lor waar condilions.
Set filters aside.

3. Check filter/mutlier (#11) for compacted debris. |
debris is present, replace litermulller

4. Check condition ot O-ring. It should be soft and
flexiole. Feplace if it is not,

5. Remowve and inspact mulfler box. Clean bax. Set
box aside. (Not all modaels have a muffler box.)

6. Check gaskat lor cracks or tears, Install now gasket
il any cracks or tears appear. Replace gaskel.

7. Replace muffler box.

8. Aeinstall fiters or install new liltars il required.
Reinstall end cap.

Flushing

Flushing this product to remove excessiva dirt, foreign
particles, moisture or cil that occurs in the operating
anvironment will help to maintain preper vane
parformance. There are 2 oplions for this operation.
1t Opticn 1 does nol remedy your problem, go on to
Option 2.

Use only Gast AH2558 Flushing Solvent or olher
non-petroleum based tlushing solvent. Do Not use
kerosene or ANY other combustible selvents 1o
flush producl.

Option 1

ou will need 2 pipe nipples at least 4 inches long with

174" NPT for 0323 and 0523 products, or 3/8" NPT on

one end for 0823 and 1023 products. No nipples are

needed it the unit does not have a mutiler box.

1. Remove filler and mufiler cap (#9)

2. Remove 5 bolts. Use a small hammer to tap on
muffler box 10 remove it. Attach pipa nipples
where muffler caps were removed.

3. Start product and add flushing solven 1o tha inlet
port. it using liquid solvent, pour several
tablespoons directly imo the inlet port. If using Gast
AMHE558, spray solvent tor 5-10 seconds into inle
port. Place towel gver exhaust port fo clean up
salvant

4, Plyg inigt port for 20-30 seconds. Listen lor
changes in the sound of the pump. If pump sounds
smooth, go to next step. If pump does not sound
like it is running smeothiy, installing a Service Kit will
be required (Saa Servica)

5. Felease vacuum

6. Fepeat steps 3-5 three or four times,

If Option 1 Is not successiul, remove the end plate
and examine.

Option 2

1. Remove six end plate bolls. (See exploded view.)

2. Use a small hammer lo carelully tap on end plate to
remove Do not use a screwdriver 10 pry off.

3, Check that vanes are moving freely in and out of
vane slols. Replace vanes it more than 50% of the
vane exlends past the vane siot

4. Remove vanas and clean both sides with line amery
cloin. Clean eng-plate with fine emery cloth,

5 Flysh vanes with AH2558 solveni and remove all
salvant irom vanes

6. Flush body, rotor and end plale with AH2558
solvant, then remove all selvent from each part.

7. Check body. rotor and end plate lor scoring. If @ach

part is clean and shows no signs ol scoring,
re-ingtall parts. |l scoring appears, send unit lo
factory or raplace wilh néw part(s).

Check that all external accessories such as relief
valves and gauges are attached to cover and are not
damaged before re-operating product.



SHUTDOWN PROCEDURES

it is your responsibility to follow proper shutdown
procedures to prevent product damage.
NEVER ADD OIL TO THIS OIL-LESS PUMP.

1. Disconnect plumbing.

2. Operate product for at least five minutes without
plumbing

3. Run at maximum vacuum for 10-15 minutes.

4. Repeat slep 2,

5, Disconnect power supply.

6. Plug open ports to prevent dirt or other
contaminants lrom entering product.

SERVICE KIT INSTALLATION

A\ WARNING

4

Electrical Shock Hazard

Disconnect electrical power supply cord before
installing Service Kit.

i product is hard wired inte system, disconnect
electrical power at the clrcult breaker or fuse box
betore installing Service Kit.

Vent all alr lines to release pressure or vacuum.

Failure to follow these Instructions can result In
death, fire or clectrical shock.

Gast will NOT guarantee field-rebuilt product
parformance. For performance guarantese, the
preduct must be returned to a Gast-authorized
tacility.

Service Kil contents vary. Most conlain vanes, gaskels
and filer parts.

1. Remove liter/mutfler parts from front of mutfler box

2. Hemove tha 5 mulfler box bolts.

3. Use a small hammer to tap on hox 10 remove. Do
nol use a screwdrivar.

4. Remove the B end plale bolts.

5. Remove end plate. Check direction of bevel adges

of vanes then remove vanas.

8, lean body and rolor slols

7. Check end plale, rotor and body lor scoring.
Severe scoring or worn bearings will require
service at a Gast-authorized facility.

DO NOT remove rotor or motor bolts.

8. Insert vanas, checking that the bavel edges are in
the correct direction.

9. Replace end plate. Torqua bolis to 90-120 in, Ib,
10. Check gasket for damage.
11, Reinsiall mulfler box. Torgue bolts 1o 90-120 in. Ib.

Check that all external accessorles such as rellef
valves and gauges are attached and are not damaged
before re-operating product.
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WARRANTY

Gast finished producls, when properly installad and operated undar normal conditions of use, are warranted by Gast lo
be iree from delects in material and workmanship for a penod of iweive (12) months from the date of purchase from
Gast or an authorized Gasl Represeniative or Distributor. In order 1o oblain periormance under this warranty, the buyer
must promptly {in no event laler than thirty (30} days alter discovery ol the delect) give writlen notice of the delect 1o
Gast Manufacturing Incorporaled, PO Box 97, Benton Harbor Michigan USA 49023-0097 or an authorized Sarvice
Cenler (unless specifically agreed upon in writing signed by both parties or specilied in writing as part of a Gast OEM
Quotation}. Buyer is responsible for Ireight charges boih to and from Gast in all cases

This warranty does not apply o electric motors. slectrical conlrels, and gasoline engines nol supplied by Gasl. Gasl's
warranties also do nol extend o any goods or parts which have bean subjected to misuse, lack of mainlenance,
neglect, damage by accident or ransit damage.

THIS EXPRESS WARRANTY EXCLUDES ALL OTHER WARRBANTIES OR HEPRESENTATIONS EXPRESSED OR
IMPLIED BY ANY LITERATURE, DATA, OR PERSON, GAST'S MAXIMUM LIABILITY UNDER THIS EXCLUSIVE
REMEDY SHALL NEVER EXCEED THE COST OF THE SUBJECT PRODUCT AND GAST RESERVES THE RIGHT,
AT ITS SOLE DISCRETION, TO REFUND THE PURCHASE PRICE IN LIEU OF REPAIR OR REPLACEMENT.

GAST WILL NOT BE RESPONSIBLE OR LIABLE FOR INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,
however arising, including but not limited to thosa for use of any products, loss of lime, inconvenience, lost profit, labor
charges, or other incidental or consequential damages with respect to parsons, business, or property, whether as a
result ol breach of warranty, negligence or otherwisa. Notwithslanding any other provision of this warranly, BUYER'S
REMEDY AGAINST GAST FOR GOODS SUPPLIED OR FOR NON-DELIVERED GOODS OR FAILURE TO FURNISH
GOODS, WHETHER OR NOT BASED ON NEGLIGENCE, STRICT LIABILITY OR BREACH OF EXPRESS OR
IMPLIED WARAANTY [S LIMITED SOLELY, AT GAST'S OPTION, TO REPLACEMENT OF OR CURE OF SUCH
NONCONFORMING OR NON-DELIVERED GOODS OR RETURN OF THE PURCHASE PRICE FOR SUCH GOODS
AND IN NO EVENT SHALL EXCEED THE PRICE OR CHARGE FOR SUCH GOODS. GAST EXPRESSLY DISCLAIMS
ANY WARRANTY OF MERCHANTABILITY CR FITNESS FOR A PARTICULAR USE OR PURPOSE WITH RESPECT
TO THE GOODS SOLD. THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTIONS SET
FORTH IN THIS WARRANTY, nolwilhstanding any knowiedge of Gast regarding the use or usas inlended to be made
ol goods, proposed changes or additions lo goods, or any assistance or suggestions that may have besn made by Gast
personnel

Unauthorized extansions of warranties by the customer shall remain the customer's rasponsibility.

CUSTCMER 1S RESPONSIBLE FOR DETERMINING THE SUITABILITY OF GAST PRODUCTS FOR CUSTOMER'S
USE OR RESALE, OR FOR INCORPORATING THEM INTO OBJECTS OR APPLICATIONS WHICH CUSTOMER
DESIGNS, ASSEMBLES, CONSTRUCTS OR MANUFACTURES

This warranty can be medified only by authorized Gas! personnel by signing a specific, written descriplion of any
modifications.

MAINTENANCE RECORD

DATE PROCEDURE PERFORMED




PART NO. 70 - 290 G375PL (
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TROUBLESHOOTING CHART
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Motor
Overload
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for problem.

Relief valve sat too low.

Reason and remedy

Filter dinty.
Clean or replace.

Mufiler dirly.
Clean or replace

Vacuum line collapsed
Repair or replace

Relief valve set too high.
Inspect and adjust.

Inspect and adjust

Plugged vacuunm/pressure line.
Inspect and repair.

Vanes sticking
Clean or replace

Vanas warn
! Replace

Shatt seal worn,
Replace

Dust or offsel powder in pump.
Inspect and clean

Moler not wired correctly
Check wiring diagram and line vollage




Product Specifications

I Othce Box 97
Benlon Horbor. Michigan
(EZS—EEGAS o P 269/926-6171
Fox. 269/925-8288

NORMAL AMBIENT

RELATIVE HUMDITY 8% -

ENVIRONMENT

100% NON CONDENSING

Hotor RPM Nel Wl. AT BT
Model Number Vollage 60 cycie |50 cycle| HP | kW Ibs.; kg | DM | DM._|pART NO.
0523-1010-6210X 220-250 N/A 1425 25 018 32 1.5 ,;3_2 NIA sTDZ10
0523-1010-G314DX 230 1725 NIA 25 | om. 37 | us 3271 wa
2 REVISION:
0523-5400-G21DX 220-250 N/A 1425 25 | 018 322 | 45 | gn| wa T o
0523-5400-G314DX 230 1725 N/A 25| 0w [ 32 [us| 22| wa W
/ L o
0523-1010-G5820X E;lg»‘ 725 %25 33 | 025 | 30 | 136 ,333‘12‘,_ WA } A A}
0523-1010-G6270AX 220 725 | %25 25 o8 | 3% [ w7 [ BT W
0523-5360-G5820X
0523-1060-G582DX 1?3::3; 1725 1425 33 025 30 136 ﬁjgg NIA
| 0523-1020-G5820X A i
0523-1020-G5880X 100-110/220-240 %75 30
0353-1030- SGSBBDI 151230 725 e 33 0.25 30 136 paa| WA
0523-1060-G588D
¥00-140/220-240 —— 1425 340
0523-5400-G588DX% 157230 e el 33 0.25 30 136 B38| WA
TECHNICAL DATA SUBJECT TO CHANGE
SOUND LEVEL LESS THAN 70 dB(A) WITHOUT NOTICE.
1°C. - 40°C. SOLID LINE INDICATES 60 Hz. PERFORMANCE

DASHED LINE INDICATES 50 Hz. PERFORMANCE

MUFFLER IS SHIPPED ATTACHED FOR

CLEAN DUST FREE 0523-5400-GS88DX.
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BULLETIN F-43

RATEMASTER® FLOWMETER
Installation and Operating instructions

DIMENSIONS & MOUNTING INFORMATION

DIMENSIONS — IN INCHES
—F
RMA RMB RMC q
A 4318 -y 15078
] 3 §1/16 R
1/8 NPT CONN |1/8 KPT CONN.|1/7 HPT CONN boo i
¢ V548 115716 834 -
10:37 THODS, 1/4-20 THOS. 3/8-24 THDS. ==
] 38 58 |
E P16 (B 38 e
F 13718 174 IR ¥
4 118 |l 1/
L] 1 (AT 138
1 (OPEN) 178 13718 IRV
J 1 11 ? ol
X 41716 B3/ 15:3/8
L 1 1 21
PANEL CUT OuUT
(FOR FLUSH MOUNTING)
HIGH 578 BY/16 15:3/1§ 4_"
WIDE /L 15/18 /18 e
£ e
PANEL HOLE SIZES -'——l—- o
[FOR SURFACE MOUNTING] B
; f
PIPE 1416 | 5/8 | 15/16 | —G ———
aoLT l W yR /32
(— I b u—

Figure 1

Dwyer Rale-Masler © Series RM Flowmelers are [urnished in
three, models (see Figure 1) each available in a broad choice
of flow ranges with direct reading scales lfor air, gas or waler.
Installalion, operation and maintenance are very simple and
only a few common sense precaulions mus! be observed lo
assure long, Irouble-free service.

CAUTION

Dwyer Rate-Mater(R) flowmeters are designed 1o provide satistactory
long term service when used with air, water or other compalible
media. Refer to factory for information on questionable gases or li-
qulids. Avold soiutions of acids, bases or salts having a pH below
5.0 or above B.5. Caustic solutions, anti-freeze (ethylene glycol) and
aromatic solvents should definitely not be used.

. CALIBRATION

Each Dwyer fMowmeter is calibrated at the lactory. If at any
time during the meter’s life, you wish to recheck its calibration,
do so only with devices of certified accuracy. DO NOT attempl
to check the Dwyer Rale-Master’ Flowmeter with a similar
flowmeter as seemingly unimpaortant variations in piping and
back pressure may cause noliceable differences in the indicated
reading. II' in doubt, return your Dwyer flowmeter to the
factory. It will be calibration checked for you at no charge,
Before proceeding with the insiallation of your Dwyer Rale
Master Flowmeler, check lo be sure you have the model and
flow range you require.

LOCATION

TEMPERATURE, PRESSURE, ATMOSPHERE, ANDVIBRA-
TION: Rate-Master Polycarbonate Flowmeters areexceptionally
tough and strong. They are designed for use a1 pressures up
to 100 PS1(RMB units 70 PSI, BAMC 35 IP'S1) and temperatures
up 1o 130 deg. I'. DO NOT EXCEED THESE LIMITS! The
installation should not be exposed to strong chinrine atmos-
pheres or solvenis such as benzene, acelune, carbon letra
chloride, e¢lc. The mounting panel should be [ree of excessive

o T

CLamp
8OLIs

MOURTING CLamrs

z % g 5 £ 5 a2 B 8 §

Figure 2

INLET PIPING RUN: [t is good practice to approach the
flowmeter inlel with as few elbows and resivictions os possible
In every case the intet piping should be at least as large as the
conneclion to the Mowmeter i.e. 1/8" Iron Pipe Size for RMA,
1/4™ 1PS for KMB and 1/2" IPS for RMC. Length of inlet
piping makes little difference for normal pressure fed flow-
melers.

For flowmeters on vacuum air service the inlet piping should
be as short and open as possible. This will allow operation
near almospheric pressure and thereby insure the accuracy of
the device. {(Note that {or vacuum air service the flow control
valve il any, should be on the discharge side of the lowmeler.
Either the TMV unit or a scparate in line valve may be
applied.)

DISCHARGE PIPING: As on the inlet, discharge piping should
be at least as large as the flowmeler connection, In addition,
for pressure fed flowmelers on air or gas service the discharge
piping should be as short and open as possible. This will
allow operation of the [low tube al near almospheric pressure
and insure the accuracy of the device. This is of less impor-
tance on wafer or liquid Nowmeters since the llowing medium
is generally incompressible and moderate back pressure will
nol affect the accuracy of the instrument as calibrated.

POSITION AND MOUNTING

All Rate-Master Flowmeters must be mounted in a vertical po-
sition with the inlet connection at the bottom rear and outlet at
top rear.

BEZEL OR THROUGH PANEL MOUNTING: Make the panel
cutout using the appropriate dimensions from Figure 1. Flow-
meter must fit into the panel fireely without force or squeeze
Insert the Rate-Master Flowmeter from the (ront of the panel
and install the mounting clamps from the rear, insert and tighten
the clamp bolts in the locations shown in Figure 2. Do not exceed
5 in./lbs. Make connections to inlet and outlet ports using smaill
amount of RTV sealant or Teflon® thread tape to avoid leakage.
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Environmental 7386 Trade Street
H I-Q Products Co. San Diego, California 92121-2422

Division of La Jolla Scientific Co., Inc.

Phone: (858) 549-2820
Fax: (858) 549-9657

INSTRUMENT CALIBRATION CERTIFICATION

It is certified that this instrument, identified herein has been calibrated using standards whose' calibration
is traceable to the U.S. National Institute of Standards and Technology.

ltem: WVS23-0523CV
Serial Number: 17284
Calibrated For: S.M. STOLLER CORP
105 TECHNOLOGY DRIVE, STE 190
BROOMFIELD, CO 80021
Purchase Order:  08-1025

Certification against Meriam Laminar Flow Element (LFE) model number 50MW20-1%% , serial number
731410-D1. The LFE used to calibrate the item above has been calibrated and correlated at several
points of flow rate per the calibration system requirements of ANSI Z540-1 and is traceable to the
National Institute of Standards and Technology. The total rss uncertainty of the working master LFE is
+/- 0.72% of the reading.

The NIST Traceability tests | 253699, 820312HJ, 822/MET54,MET55,MET56, MET57
used for working Master are: | 731/243669, 732/246837, 731/245367, 731/242697 822/250904, 252897

The Merium LFE is calibrated with air at atmospheric conditions and referenced to 29.92" Hg (760mm
Hg) absolute, at 70 °F (21.1 C). Each completed element is calibrated and correlated to read within
+/- 5% of the Merium Flow standards.

Date Unit Calibrated: 01/09/08
Barometric Pressure (actual): 29.93 "Hg
Relative Humidity (actual). 42 %
Temperature (actual): 71 °F
Calibration Filter Media): OPEN AIR

Certification Information:

This unit has been calibrated against the above listed primary element. The markings are made directly
on the meter face. The readings therefore are direct readings for this individual unit at the temperature,
relative humidity, and barometric pressure indicated at the time of calibration.

For absolute readings, a correction factor must be applied to the apparent reading, using the actual
barometric pressure, and actual temperature of the ambient air being measured.

Certified by: M /Calibration Department ~ Date: 1‘{2[ oF
Fd
Verified by: \W / QA Supervisor Date: , / 9[0 g




HI Environmental 7386 Trade Street
- Products Co. San Diego, California 92121-2422

Division of La Jolla Scientific Co., Inc.

Phone: (858) 549-2820
Fax: (858) 549-9657

HOW TO CORRECT FOR BAROMETRIC PRESSURE, ELEVATION, AND
TEMPERATURES OTHER THAN STANDARD

This unit has been calibrated to directly read the apparent flow numbers when Standard Temperature
and Pressure (STP) conditions prevail.

Standard temperature is: 70 degrees F, and standard pressure is: 29.92" Hg (at sea level).

When you are using this device at a barometric pressure other than 29.92" Hg, and a temperature
other than 70 degrees F, a correction must be made to the apparent reading, Since elevation above
sea level significantly effects the barometric pressure, elevation must be considered. For example, if
the barometric pressure at sea level today is the standard 29.92" Hg, at 6,000 feet the BP will be
23.98" Hg. The correction factor for the clevation alone, (not including temperature), is a multiplier
of 0.895. Therefore a unit calibrated at STP (sea level), reading 5.0 CFM apparent at 6,000 feet.,
will be only 4.475 SCFM corrected to STP. Temperature changes must also be compensated for if
they are other than 70 degrees [, standard conditions.

Note: If the Aow device will always be used at an increased elevation such as the 5.200 feet in
Denver, HI-Q can calibrate your flow calibration instrument compensating for that elevation, at the
time of purchase or re-calibration. We will have to know those elevations at the time of the order.
You will still have to correct for barometric and temperature changes from your now " Standard "
conditions.

Standard procedure for determining the true SCFM or SLPM from the apparent reading of the flow
evice, at conditions other than STP (29.92" and 70 Deg. F).

1) Record the actual barometric pressure (BPyeiyal). This can be secured from your own
Barometer, the local weather bureau, or the airport. A local reading will automatically compensate
for altitude other than sca level. Read the correction multiplier "A" from the chart A-31031.

2.) Record the actual temperature in degrees F. Read the correction multiplier "B" from the chart A-
32422,

3.) Multiply A x B = [ (factor).

4.) Multiply the apparent reading from the meter flow device by the lactor f. This will give you the
true reading in SCFM or SLPM at your particular weather conditions.

HI-Q FILLE:CFACTORS 1/93



HI-Q Environmental Table A-32422
Air Temperature/Viscosity Correction Factors for SCFM
Air Base Temperature 70 °F, Viscosity 181.87 Micropoise

Reference NBS Circular 564

oy 372
CORRECTION FACTOR — | 52967 _ 181.87 14‘58[459-16? d
e kel B = \f 450.67+°F © . Hair = 1104, [45987°F]
L 18
Temp +0 +1 +2 +3 +4 +5 +6 +7 +8 +9W
°F
a 1.1350] 1.1328] 1.1306| 1.1284| 1.1262| 1.1240| 1.1219] 1.1197| 1.1175] 1.1154
10 | 1.4133] 1.1111] 1.1090| 1.1069| 1.1048| 1.1027| 1.1006| 1.0986| 1.0965 1.0945)
20 | 1.0924] 1.0904| 1.0883| 1.0863| 1.0843| 1.0823| 1.0803[ 1.0783| 1.0763| 1.0744
30 | 1.0724] 1.0705| 1.0685 1.0666/ 1.0646| 1.0627| 1.0608| 10589 10570 1.0551
40 | 10532 1.0513] 1.0495 1.0476| 1.0458] 1.0439| 1.0421| 1.0402| 1.0384 1.0366
50 | 1o0348| 1.0330 1.0312] 1.0294| 1.0276| 1.0258| 1.0241| 1.0223| 1.0205 1.0188
60 | 10171] 1.0153 1.0136| 1.0119] 1.0102] 1.0084| 1.0067| 1.0050, 1.0034| 1.0017
70 | 1.0000{ 09983 09967/ 0.9950| 09934| 09917| 0.9901| 0.9884| 09868 0.9852
80 | 09836 0.9820| 09804 0.9788] 0.9772| 09756 0.9740| 0.9724] 0.9709| 0.9693
90 | 09677| 0.9662] 0.9646| 0.9631| 0.9616| 0.9600| 0.9585| 0.9570| 09555/ 0.9540
100 | 0.g525| 0.9510] 0.9495] 0.9480] 0.9465| 0.9450| 0.9436 0.9421| 0.8406| 0.9392
110 | 09377| 09363] 09349) 0.9334| 09320 0.9306 08291] 0.8277| 08263 09249
120 | 0.9235| 09221 09207 09193 0.9180| 0.9166| 09152 09138 08125 09111
130 | 0.9098| 0.9084| 0.9071( 0.9057| 0.9044| 0.9031] 0.9017| 0.8004| 08991 08978
140 | o.965/ 0.8952] 0.8939| 0.8926] 0.8913] 0.8900 0.8887| 0.8874| 08862 0.8849
150 | o836 0.8824| 0.8811] 0.8798] 0.8786 0.8773] 0.8761| 0.8749 0.8736] 0.8724
*When flowing gas other than air, use the viscosity in micropoise of the gas at flowing temperature in the Correction

Factor equation.

Altitude Pressure Table

Mercury at 0°C (32°F)
Altitude Inches of
in Feet Mercury
~1.000 31.02

0 2982
1,000 28.86
2.000 27.82
3,000 26 81
4.000 2584
5,000 2439
6.000 2398
7.000 2309
8.000 2222
9,000 21.38
10.000 2058




HI-Q Environmental Table A-31031
Laminar Flow Element Pressure Correction Factor (any gas)
Base Pressure (Assigned Standard) 29.92 Inches Mercury Absolute

Laminar Laminar Laminar Laminar Laminar

Inlet Inlet Inlet Inlet Inlet

Pressure Pressure Pressure Pressure Pressure

Hg. ABS. P.s|Hg. ABS. P.¢|Hg. ABS. P.¢|Hg. ABS. P.r|Hg. ABS. Pet
26.00 0.8690! 28.00 0.9358 30.00 1.0027 32.00 1.0695! 34.00 1.1364
26.05 0.8707, 28.05 0.9375 30.05 1.0043 32.05 1.0712 34.05 1.1380
26.10 0.8723 28.10 0.9392 30.10 1.0060| 32.10 1.0729 34.10 1.1397
26.15 0.8740 28.15 0.9408 30.15 1.0077 32.15 1.0745 34.15 1.1414
26.20 0.8757, 28.20 0.9425 30.20 1.0094] 32.20 1.0762 34.20 1.1430]
26.25 0.8773 28.25 0.9442 30.25 1.0110)] 32.25 1.0779] 34,25 1.1447
26.30 0.8790 28.30 (.1.9459L 30.30 1.0127 32.30 1.0795 34.30 1.1464
26.35 0.8807 28.35 0.9475 30.35 ].0]445 32.35 1.0812 34.35 1.1481
26.40 0.8824 28.40 0.9492 30.40 1.0160 32.40 l.UﬂZQF 34.40 1.1497
26.45 0.8840 28.45 0.9509 30.45 1.0177 32.45 1.0846 34.45 1.1514
26.50 0.8857 28.50 0.9525 30.50 1.0194 32.50 1.0862 34.50 1.1531
26.55 0.8874 28.55 0.9542 30.55 1.0211 3255 1.0879 34.55 1.1547
26.60 0.8890 28.60 0.9559 30.60 1.0227 32.60 1.0896 34.60 1.1564]
26.65 0.8907 28.65 0.9576 30.65 1.0244| 32.65 1.0912 34.65 1.1581
26.70 0.8924 28.70 0.9592 30.70 1.0261 32.70 1.0929 34.70 1.1598
26.75 0.8941 28.75 0.9609 30.75 1.0277 32.75 1.0946 34.75 1.1614
26.80 0.8957 28.80 0.9626 30.80 1.0294 32.80 1.0963 34.80 1.1631
26.85 0.8974 28.85 0.9642 30.85 1.0311 32.85 1.0979 34.85 1.1648
26.90 0.8991 28.90 0.9659 30.90 1.0328 32.90 1.0996 34,90 1.1664
26.95 0.9007 28.95 0.9676 30.95 1.0344 32.95 1.1013] 34,95 1.1681
27.00 0.9024 29.00 0.9693 31.00 1.0361 33.00 1.1029 35.00 1.1698]
27.05 0.9041 29.05 0.9709 31.05 1.0378] 33.05 1.1046 35.05 1.1715
27.10 0.9057 29.10 0.9726 31.10 1.0394 33.10 1.1063 35.10 1.1731
27.15 0,9074 29,15 0.9743 31.15 1.0411 33.15 1.1080 35.15 1.1748
27.20 0.9091 29.20 0.9759 31.20 1.0428 33.20 1.1096 35.20 1.1765
27.25 0.9108 29.25 0.9776 31.25 1.0445 33.25 1.1113 35.25 1.1781
27.30 0.9124 29.30 0.9793 31.30 1.0461 33.30 1.1130] 35.30 1.1798
27.35 0.9141 29.35 0.9809 31.35 1.0478 33.35 1.1146 35:35 1.1815
27.40 0.9158 29.40 0.9826 31.40 1.0495 33.40 1.1163 35.40 1.1832
27.45 0.9174 29.45 0.9843 31.45 1.0511 33.45 1.1180 35.45 1.1848
27.50 0.9191 29.50 0.9860 31.50 1.0528 33.50 1.1197 35.50 1.1865
27.55 0.9208 29.55 0.9876 31.55 1.0545 33.55 1.1213 35.55 1.1882
27.60 0.9225 29.60 0.9893 31.60 1.0561 33.60 1.1230 35.60 1.1898
27.65 0.9241 29.65 0.9910 31.65 1.0578 33.65 1.1247 35.65 1.1915
27.70 0.9258 29.70 0.9926 31.70 1.0595 33.70 1.1263 35.70 1.1932
27.75 0.9275 29.75 0.9943 31.75 1.0612 33.75 1.1280 35.75 1.1949
27.80 0.9291 29.80 0.9960 31.80 1.0628] 33.80 1.1297 35.80 1.1965
27.85 0.9308 29.85 0.9977 31.85 1.0645 33.85 1.1314 35.85 1.1982
27.90 0.9325 29.90 0.999.} 31.90 1.0662 33.90 1.1330 35.90 1.1999
27.95 0.9342 29.92 1,0000 31.95 1.0678 33.95 1.1347 35.95 1.2015

For values not shown in the table, interpolate or use equation: ~ The equation can be used up to and including
two atmospheres absolute. It will be necessary

Ptew o P . . .
| to calibrate laminars for pressure exceeding

"u b= .. T Anan
Pop,  =Pressure Conversion Factor above.
PRage =Assigned Base Pressure of 29.92"Hg Abs.

Prow =Laminar Inlet Pressure, "' Hg. Abs.



Appendix B

Air Particulate Sampling Field Log



Project Name:
Month: Year: Samplers:

Air Particulate Sampling Field Log

Flow +- 10% Current Calculated | - Hour Comments (tears, water damage
Sample Number Operational : Weekly Meter S ’
DETS (use collect date) REND Range CFM RIS Volume Reset Bhnet; [oeehng, et_c.) e
(CFM) Yes/No (hours/tenths) (ft) Yes/No Sampler Initials

[

C

[

C

[

C

[

C

[

C

[

C

[

C

[

C

[

C

[

C

| = 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




Appendix C

Completed Chain of Custody Form
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Appendix D

Radon Alpha-Track Sampling Field Log



Project Name:

Month: Year: Samplers:
Radon Alpha Track Sampling Field Log
Date Serial Number SETES N_umber Comments/Field Observations (sampler initials)
(use collection date)
I
C
I
C
|
C
I
C
|
C
I
C
I
C
|
C
I
C
|
C
| = 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:

e 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 site-
specific 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



10.

11.

12.

site, away from effects of industrial atmospheric pollution, and representative of the local
geology.

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.

Record the sampling location and location number on a map of the site.

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.

Inspect the detector. Do not use any detector with a filter that is cracked, torn, or
separated from the edge of the detector.

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.

Place any accessories on the detector according to the instructions supplied by the
vendor.

Record the detector’s serial number, date of installation, and sampling location in the
field notebook.

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.

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.

Place detectors in triplicate (to improve precision and to assess variability) at all sampling
locations for a period of at least 3 months.

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.

2.

Unscrew wing nuts, remove plastic retaining ring from environmental enclosure.

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.



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.

Seal and/or pack the detector as recommended by the vendor.
Install the replacement detector(s) according to Section 9 if monitoring is to be continued.

If monitoring is complete, remove the environmental enclosure and T-post from the
sampling location.

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.

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.

5.

Collect all field and duplicate detectors. Add the date removed to the Radon Test
Detector Log sheet and to the field notebook.

Package the detectors according to the vendor’s instructions using the detector wrapping
material and aluminum foil envelope

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.

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.

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 - 1.253s
Jn
where
S = sample standard deviation; and
n = 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)

|

C

|

C

|

C

|

C

|

C

I

C

|

C

I

C

|

C

|

C

| = 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

Date

As Found Rate (CFM)

Rotameter

V-FLO-5

New Flow
Rate (CFM)

Calibrated
By

Comments




