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LOCAL
NEWNET (LANL, New Mexico)

http://environweb.lanl.eov/newnet/default.aspx

What is NEWNET?

NEWNET (Neighborhood Environmental Watch Network) is a network of environmental
monitoring stations, and data storage and data processing systems, with public access to the
data through the Internet. This allows interested members of the public to have constant
access to the stations so they can observe the results at any time. A station manager from
each community has access to researchers and support organizations that can provide
technical assistance if needed. Station Managers serve as liaisons to their communities and
can help citizens understand measurements.

NEWNET was started in 1993 with stations in Nevada, California, Utah, and New Mexico. It is
based on concepts developed by the Department of Energy for the Community Monitoring
Program at the Nevada Test Site Nuclear Testing Facility. These concepts date back to the Three
Mile Island Nuclear Power Reactor accident in the late 1970's.

Stations can vary in configuration. Most NEWNET stations have sensors for monitoring wind
speed and direction, ambient air temperature, barometric pressure, relative humidity and
ionizing gamma radiation. Wind data are not checked for quality assurance and are not
guaranteed.


http://environweb.lanl.gov/newnet/default.aspx

The NEWNET Goal

The goal of this program is to promote better understanding of the environment
through collaboration between the public, government, educational institutions, and
industry.

Why NEWNET

With the advance of technology and the public's right to knowledge regarding these
technologies, there are many issues of concern. Radiation is one of these issues. For
example, public concerns include the dangers of nuclear radiation from the operation
of nuclear power plants, the shipment and storage of nuclear waste, industrial and
medical uses of radioactive isotopes, and radiation in general. Adding to the concern
is the fact that members of the public have little way of knowing what levels of
radiation they are being exposed to, and they traditionally have no control over their
exposure.

In order to make informed decisions about balancing the risks and benefits of nuclear
power, waste storage methods, and other activities that involve radioactive materials,
the public needs access to data. The purpose of NEWNET is to provide the public with
data on actual radiation levels and to foster an awareness of the relative risks
presented by these levels of radiation.



Educational Programs

Since a primary goal of the NEWNET project is to provide
information to the public, it is fitting that there are
appropriate education programs. NEWNET has collaborated
with several local high schools and colleges, providing them
with local NEWNET stations. A teaching curriculum might
include a study of radiation and detection, data acquisition
and plotting, meteorology, or uses of computers.



Guiding Principles

Guiding Principle for NEWNET Data Collection

Radiation monitoring around the Department of Energy facilities is for the health and
safety of the local population and environment. The data from publicly supported
monitoring sources should be available to the public as accurately and as timely as
possible. The NEWNET data will be checked for transmission errors and annotated, but
will not be altered.

Guiding Principle for NEWNET Public Interactions

This principle is based on a position put forth by the Committee on Interagency
Radiation Research and Policy Coordination (CIRRPC) in their April 1994 publication,
"Balancing Radiation Benefits and Risks: The Needs of an Informed Public."

"Does the Federal government have a responsibility to enhance public understanding of
issues surrounding specific technologies used by society? If the answer is 'yes,’ then the
purpose of any government education program should be to provide reliable, accurate,
and understandable information to enable individuals and groups to make informed
decisions, based on their accurate knowledge of the issues involved. It is not the
purpose of such a program to persuade the public to accept or reject a specific
technology."



NEWNET Stations by Location

The following stations are part of the NEWNET system to provide public access to radiological and meteorological data.

| os Alamos National Laboratory Station Map

First Available

State Data
Espanola,
Nort.hern New New Mexico  1/3/1995 RSl . View Data
Mexico Information ——
College
LANL Buey New Mexico 1/3/1995 Station . View Data
East Information —
LANLDP NewMexico 4/16/1998  >wation - View Data
Information
LANLEast o Mexico  8/16/2001  >wation View Data
Gate Information
LANL East Station
Gate Old New Mexico  4/18/1995 — .. View Data
. Information —
Station —
L'.L\NL Kappa New Mexico  1/3/1995 Station . View Data
Site Information —
LANL Station
Mortandad New Mexico  5/19/2003 = View Data
Information —
Canyon -
. . Station .
LANLS-Site New Mexico  3/21/1995 —_ . View Data
Information ——
LANLTA-54 . Station .
Met Tower New Mexico  8/23/2001 —Information View Data
Los Alamos . Station .
High School New Mexico 2/18/1998 —Information View Data
=2 (lekieinee New Mexico  1/3/1995 RSl . View Data
Pueblo Information ——
santa Clara New Mexico 1/1/2006 Station . View Data
Canyon Information ——
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Example: Mortandad Canyon
LANL Mortandad Canyon, NM

Station Name

Location

State
Latitude (DD) *

Longitude (DD) *

Altitude (meters)
Installation Date

Last Calibration Date

Station Manager

Phone
Fax

Views

Other

Mortandad Canyon

LANL Mortandad Canyon

NM
NA

NA

6495
5/30/2003

NA

Mike McNaughton

(505) 667-6130
(505) 665-8858

Data Graph
Data Table

Station Comments



http://environweb.lanl.gov/newnet/gamma/comment.aspx?id=85
http://environweb.lanl.gov/newnet/gamma/data_list.aspx?id=85
http://environweb.lanl.gov/newnet/gamma/gamma_graph.aspx?id=85
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Data Table

Mortandad Canyon
LANL Mortandad Canyon, NM

View different station

Data are displayed from the selected start date to the specified end date. Defaults to 1
day if no end date 1s specified. Plot will not refresh unless the start date is changed.

To change the calendar year and start date, click the previous month button on the Select a Start Date:

calendar until you reach your desired month and year. Mar April 2013 May
§s M T W T F S
Calendar Year: 2013 211 2 3 4 3 8
Z 8 9 10 11 12 13
Start Date: 04/23/2013 14 15 16 17 18 19 20
21 22 gekg 24 25 26 27
End Date: | 28 20 30 1 2 3 4
2 6 7 8 9 10 11

Export to Excel

Gamma East Wind North Wind Wind Barometric Pressure Temp Humidity Rain Batiery Voltage View Other

Date & Time (GMT)

(microR/h)  (mph)  (mph)  STD (mBars) C) % (in.) (Volis DC)
4/23/2013 12:15:00 AM 1951 0.00 0.00 789.21 2182 106 13.03 Graph Info  Comments
4/23/2013 12:30-00 AM 19.44 0.00 0.00 789.22 2127 1101 12.98 Graph Info  Comments
4/23/2013 12:45:00 AM 195 0.00 0.00 789.17 2097 11.19 12.92 Graph Info  Comments
4/23/2013 1:00:00 AM  19.61 0.00 0.00 789.16 2066 1132 12.85 Graph Info  Comments
4/23/2013 1:15:00 AM  19.55 0.00 0.00 789.24 2038 1133 12.78 Graph Info Comments
4/23/2013 1:30:00 AM  19.57 0.00 0.00 789.26 19.77 1168 12.7 Graph Info  Comments
4/23/2013 1:45:00 AM  19.49 0.00 0.00 789.34 1926  11.84 12.66 Graph Info Comments
4/23/2013 2:00:00 AM  19.49 0.00 0.00 789.35 1889 12.02 12.63 Graph Info Comments
4/23/2013 2:15:00 AM  19.39 0.00 0.00 789.42 1844 1231 12.61 Graph Info Comments
4/23/2013 2:30:00 AM  19.48 0.00 0.00 789.47 1762 1285 12.59 Graph Info  Comments

Comment Example: = B Comment

8/31/2006 Mike McNaughton The 249 microR/h spike on Aug 4, 2006, 1s the result of a calibration with the (nominal) 18.3 microcurie source.

‘We will be calibrating the Mortandad Canyon gamma detector on August 6, 2004. I expect the gamma reading to be about 260
+/- 30 microR/h.

The Mortandad NEWNET station data will not be updated from approximately 7am to 7pm MDT on 9/27/2003 due to a planned
power outage.

6/27/2003 Allen Treadaway A calibration was performed on the gamma sensor (PIC) on 6/27/03 at about 10:45 MDT.

8/6/2004 Mike McNaughton

9/26/2003 D Young



Transmission of NEWNET Data
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NEWNET Station at Los Alamos, NM, H.S.




Transmission of NEWNET Data

NEWNET stations are also known as data collection platforms, or DCPs. The typical DCP has instruments to measure wind
direction, wind speed, ambient temperature, barometric pressure, humidity, and gamma radiation. Wind data are not checked for
quality assurance and are not guaranteed. The gamma detector has its own digital display which can be read by someone standing
beside the station.

Instrumentation

Instrumentation Description

The following is a brief description of the instrumentation on a typical NEWNET Data Collection Platform (DCP). Specifications are from the manuals and data sheets provided
by the instrument manufacturers, and may be dependent on periodic calibration being performed at the manufacturer's recommended interval.

*Gamma Radiation

*Gamma radiation is measured by a Reuter-Stokes High Pressure lonization Chamber, model RSS-120 (RSS-1013 includes the electronics). This instrumenthas an
ionization chamber filled with argon to a pressure of 25 atmospheres. Reuter-Stokes is a subsidiary of General Electric.

*Range: 0-100 mR

*Precision: +5%

lonization chamber volume: 7.9 liters

*Energy response: 0.07 to 10 MeV

*Temperature

*Temperature is measured by a Met One model 064-2 temperature sensor mounted in a model 075 solar shield to reflect solar radiation.

*Range: -50 to +50° C

*Humidity

*Humidity is measured with Rotronic Hygromer™, model 200 series.

*Humidity Range: 0-100% RH

*Precision at 68-77° F: + 2% RH

*Temperature limits at sensor: -5 to 212° F (-20 to 100° C)

*Barometric Pressure

*Barometric pressure is measured by a Met One Barometric Pressure Sensor Model 090D. This is available in a number of calibration ranges, determined by the elevation of
the station. Barometric pressure decreases by about 1" Hg per 1000 ft of elevation. The value is converted to milibars of barometric pressure, and is reported unadjusted for
elevation. (Values normally reported in weather reports have been adjusted to pressure at sea level.)

«Calibration Range (standard model): 26-32" Hg at 0-1500 feet (elevation)

*Accuracy: + 0.7%

*Operating temperature range: -22 to 50° C

*Wind

*Wind data is measured by Met One Model 6266/037 and Model 013/023 Wind Finder Systems, each consisting of a wind speed sensor (anemometer cup) and wind direction
sensor (vane). The wind-speed data are not checked for quality assurance and are not necessarily accurate. They should only be used as relative indications, not as absolute
measurements.

*Range: 0-100 mph; 0-360 degrees

*Threshold: 1.0 mph, speed and direction indicators

*Precision: +0.25 mph or 1.5%; +8 degrees

*Distance Constant: LT 5 feet (speed); LT 1.5 feet (direction)

*Damping Ratio: 0.25 (direction)

*Temperature Range: -50 to +85° C (speed); -50 to 70° C (direction)



http://environweb.lanl.gov/newnet/info/data_transmission.aspx?2

REGIONAL

Community Environmental Monitoring Program
Introduction (CEMP) (Nevada; USA)

The Community Environmental Monitoring Program (CEMP) is a network of 29 monitoring
stations located in communities surrounding and downwind of the Nevada National Security
Site (NNSS), formerly the Nevada Test Site (NTS), that monitor the airborne environment for
manmade radioactivity that could result from NNSS activities. The CEMP is a joint effort
between the Department of Energy's National Nuclear Security Administration Nevada Site
Office (NNSA/NSO), and the Desert Research Institute (DRI) of the Nevada System of Higher
Education.

The network stations, located in Nevada, Utah, and California are comprised of instruments
that collect a variety of environmental radiological and meteorological data. To manage the
stations, DRI employs local citizens, many of them high school science teachers, whose routine
tasks include minor maintenance of the equipment, collecting air filters and routing them to
DRI for analysis. These Community Environmental Monitors (CEMs) are also available to discuss
the monitoring results with the public, and are available to speak to community and school
groups. Program funding and equipment are provided by NNSA/NSO. DRI manages the
program, provides technical direction, employs and trains CEMs, conducts public outreach
activities and collects data to be analyzed by an independent laboratory.

CEMP History



http://www.cemp.dri.edu/cemp/CEMPhist.html

Environmental Monitoring

The emphasis of the CEMP is to monitor airborne radioactivity and weather
conditions, and make the results available to the public. Instrumentation that
records these data is connected to a data logger, and real-time radiation levels or
weather conditions can immediately and easily be seen on a display at each station.
These data are transmitted via direct or wireless internet connection, landline or
cellular phone, or satellite transmission to DRI's Western Regional Climate Center in
Reno, Nevada, and are updated as frequently as every 10 minutes on the World
Wide Web at http://www.cemp.dri.edu

Public understanding of the CEMP and monitoring results is important, so great
attention has been paid to station location and accessibility, and making the results
available. DOE and DRI publish the results of the monitoring program and distribute
these reports throughout the network community. The reports provide summaries
of average values for each station and the entire network, and show deviations
from the expected range values.


http://www.cemp.dri.edu/

Each monitoring station is equipped with:

Particulate Sampler. This instrument detects radioactivity by pulling two cubic feet of air per
minute through a paper filter. The filter collects the particles, which are then analyzed by an
independent laboratory for radioactivity.

Thermoluminescent Dosimeter (TLD). Knowing what the ambient, or "natural background"
levels of radiation is crucial in estimating exposure rates, and this small device does the job.
When heated in a special laboratory instrument, the TLD releases absorbed energy in the form
of light. The intensity of the light can be measured, and related to the amount of energy
initially absorbed through exposure to the energy source.

Exposure Rate Recorder. This piece of equipment, also called a pressurized ion chamber
detector, or PIC, makes continuous measurements of radiation exposure rates.

Microbarograph. This instrument measures and records barometric pressure. The data are
useful in interpreting the radiation exposure rate records. At lower atmospheric pressures,
more naturally occurring radioactive gases, like radon and thoron, are released from the
earth's surface and their radioactive decay products contribute to the radiation exposure.
Weather Instruments. The weather instruments at the weather stations record air
temperature, humidity, wind speed and direction, solar radiation, barometric pressure, and
precipitation data.

More instrument information



http://www.cemp.dri.edu/cemp/docs/

Community Environmental Monitors (CEMs)

The primary objective of the CEMP is to involve residents of the
communities surrounding the Nevada Nuclear Security Site (NNSS) in
offsite environmental monitoring. In addition to equipment
operation responsibilities, the CEMs attend annual refresher courses
conducted by Desert Research Institute (DRI). This enables them to
participate more fully in public education forums, and to better
answer questions from the local communities about the monitoring
program and data results in their area and throughout the network.
The CEMs are trained to understand the results of the environmental
monitoring, and are knowledgeable spokespersons on subjects
ranging from radiation detection to local environmental conditions.
CEMs are effective technical liaisons between local and federal
entities, helping to identify the environmental concerns of people in
their communities. All members of the public are invited to visit the
stations and see the data, which are also on the Internet at

http://www.cemp.dri.edu




CEMP Instrumentation

The electronic instruments for the CEMP network consist of the following
Sensors:

* RM Young Wind Monitor Model #WNS5103

* Licor Silicon Pyranometer Model #L1200X

* CSl Temperature/Humidity Probe Model #C-50Y mounted in a 6-plate Gill
radiation shield at 6 ft. height

* Vaisala Barometric Pressure Sensor Model #BP105

* Texas Electronics Rain Gauge Model #TE525

* GE-Reuter Stokes Gamma Radiation Sensor Model #RSS-131



Wind Speed & Direction Sensors
RM Young's 05103 Wind Monitor & 05305 Wind Monitor-AQ)

Idodel 06103 WAind hdonitor (shossmn =t dght) is o sturdy —
instnumnent for rmeasuring wind speed and direction in harsh I.'
envimrments. The WWind Monitor's design ermphesizes sim - — [} =

plicity ard Lghtsweight coretruction. Thermopkstic raterials __T_"“—— |
offer improved resistance 1o comosion for s2a 30T envinon - -—f—_:‘:hh

ments ard atrmospheric pollutants. 05103

Idodel 06305 Wind honitor-20 is 2 high performanee swind \

speed and direction sensor designed specifieally for adir quali-
Ty ressurernents, but = lessrugged than the 05103, The
hind Moritor-20) features losw starting threshold, fast
resporee, 30d high sz, [tmests or exceeds the wequite-
rnents published by the folloswing =gulatory agencies: Alignment Ring
+ IS, Envimrrnerts] Frotection Sgency -
2rnbient Monitoring Guidelines for Prewvention of
Significant Deterior=tion (P30 and Cm-Site
Meteomiogics] Instumentation Requirrents to
Characterize Diffusion from Point Soures

+ IS, Muclesr Regulatory &gency -

0q9e Ll Crossarm

NERC Fegulatory Guide 1.23 Meteomlogical Fuke Inpitt ——
Fmogrames in Support of Muclesr Fosver Flants \\
+ Arnedcsn Muclesr Socety - Analoglnput——-______:l
Stendard for Determnining Meteomlogical -
Information =t Muclear Foswer Plants Excitation —
Eoth roodels commect divectly to Carmnpbell Seentific datzlog- 5 -:I _ ___/
gers (CRIOG), 213, CRE 4%, or CRT). roung -
Wind Spaad

The swind speed sensor is 2 helicoid <haped, four-blade propeller. Fotation of the propeller produces an &0 sine svave; the
fraquency is directly proportions] to the svind speed. The A7 signal isindwced in 2 traneducer codl by & six-pole Tagnet
rnounted on the propeller shaft, The codl &= locsted on the non -rotting centrsl portion of the main mmounting sssem bly, elirmi-
nzting the need for slip rings and brushes.

Wind Diraction
Wind direction is sensed by 2 potentiometer. WWith the preciion excitation voltage from the dstzlogger applied to the poten-
tiorneter elernent, the output signsl is 3n =nalog woltge directlr proportionsd 1o the arinuth angke.

Construction and Mounting

Construction & of rigid Th-stabilired thermoplastic svith stainless steel and anodired aurninuwrn fittings. Fropeller shaft
bearings and vertice] shaft beaTings are stainless steel precision-grade ball bearings.

The 0610% and 05305 reount directly on 2 10 inch IPS Schedule 40 (132 in O Tv) pipe. Carnpbell Scentific supplies 2 12-inch
pipe for rnoumting the Aind honitor to the 019ATTTCmossom. An alignmment ring maintasins svind direction mference oren-
tation during rreintenzmce,

BISW, 1600 K, » Logen Lbss 84321.91784 o [35] 7532342 o FAX 435) 7800580« wewsamrpsa]icicam

|:5 CAMPBELL SCIENT¥FIC, INC.
-



,Solar Radiation Sensors

LHI-COR's LITO0SE Quantiim Sensor
& L1200X Silicon Pyranomeier

LIISTSE and LI 200K messire solar radistion swith a.silicon photovoltzic detector mounted in 2 cosine-cormected
head A shuntresistor in the sensor's cable converts the signal from p& o W allowdng the LIISTEE and LT200
to be messired directly by 2 Camphell Scientific datelogger (CRA10, CRIOF), 21X, CRAFX, CRS000, and CRT).

LI1AG58 Quantum Sansor

LIISEE sccumdely messires Photosynthetic
Photon Fhax Density (FPELD in bath nahirsa] and
artificial light FFED iz the mmber of photons in
the 400 to 700 nm ssm=evebend incident per undt
tire on 2 unit surface. Becsuwre FPRD describes
photosynthetic activity the LI1G05E is idesl for
grosrth chambers and greenhotsss.

T CeaArGND

LI190SE Quantury Sensor. The LI20OK has 3 Soedar appearance
and dentical waring.

LI206X Silicon Pyranomatar

The L1200 Silicon Pyranarneter is calibrated ageinst an Eppley Precizsion Spectral Pyranometer (FSF o 2ecn-
=tely messure sun plus shy ediation. LT200F is 1zed extensively in solar, agriculiral, meteorologicsl, and
hydrologicsl pplicatons. The LTZ0K showld not be used under wegetation or artificial ights because it iz cali-
brated for the dedight spectrnum @00 to 1100 nm) .
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lemperature and Relative Humidity Probe
Model CS500

The C5600 iz a rmodified wersion of Vaizzla's 90 Hurmitter, The CSE00

Tesumes 2ir tem parature swith 2 1000 ohm platinum resistanece thermometer
(FET). BH is messired bry 2 laser-trimmed INTER CAF capacitive chip. The
chip iz fisld-replacenble, 2= needed, and eliminates the dowmtinme typical-
Ly requiired for the recalibration process,

Sansor Mounts

Wihen exposed to sumlight, the CEE00 muet be housed in =
radiztion shield If the G500 is mounted to a0 CE ACRLD
tripod or 2 UIT10 fosweer, 2 model 41 301 6-plate mdistion
shield iz used I the CE800 iz mounted ona U T20or
UITA] toweer, 2 UTOLE Crossaom and Mounting Erachet
anda UTEP 6-plate redistion shisld =re used.

Dfdﬂ”ﬂg information +—— Tripod Mast or UT10 Tower Suppo

CSA00LE  fiftlesd length for use swith
Chif/ CH 10 tripods or 2 TIT10
tonmreT.

J1301 6P late
R adiation Shield

CEA00LG  Gftlead length for use with 2
TITI0, TTT20 or TITH0 tossrer and

a U018 - e
oG8 Replacement chip for the CZE00. Eﬁ CSaM0-L6
GoG3 Adapter Flate that secures CEE00 0

241301 or UTEP rediation shisld

purchzsed before Janiery 18G5, i
TITO1 R Crozsarm 2nd MMounting Bracket; k .

required for roumting the C3600 10
a IT20 or UTIED tosmer

UTEF Radiation Shield

— UT10, UTZ20 or UT30 Tower

1
. _‘

UTOME Crossarm &
hdouriting Brachet Cas00- 19



Barometric Pressure Sensor

Modef C5105

The C5108 Barometer 1ses Vaisalals slicon capacitive sensor o
mezsure barometric pressire over 2 B0 to 1060 milliber renge.
The C5108 outputs 2 lineer signal of 0 o 2.5 Wde allossing it o be
directly connected o Campbell Scientific detaloggers.

An integral circuit switches 12 volts from the detelogger o the
1, thereby rechring possssr
requirements. Jensor warm-up and messuremment time is one

berormeter only during

second rindrnum.

Construction and Mounting

The zen=or i= howsed in an anodized aluminum caze
fitted swith =n intahe walwve for pressire equilibration.
Terminal strips provide for datalogger possser and
signal cornections. The barometer is supplied swith
2.8 of cable 2nd i= intended to rownt inside the

EMC 12714 or lerger enclosurs.

VMamufacturars Spaciications
+ Total Accureeyt: 0.6 mb @ +20°C
=2 b @ 0% to 40°C
= mb @ - 207 o A5
=6 b @ -40° 40 +60°C
+ Lineerity: 045mb @ 20°C
+ Hysteresis: =008 mb @& 20°C
+ Repestability: <0.06 mb & 20°C
+ Calibration Uncertainty: #0156 mb & 20°C
+ Long-Term Stabdity: = 0.1 mb per yesr
+ Operating Ternperatire; 407 to +680° C
+ Dhirnensions: 38" x 23" w087
M.7em x6%9cm w31 om)

+ Weight £0oz (110 2
Shipping: 530z (150 8
+ Supply Violtayge: 10+0 30 Vide
+ Camrent Consurnption: =4 ma (active)
=1 pd [quisscent)
+ Warm-up Time: 1 =

IThe matsursqueeed RS ofend point non-linazciey,
hm bapmsis, e peaa bititg 2nd calibrdion uncactdn b
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Rain Gages & Snowlfall Conversion Adapter
Modeils TE525WS, TE525, TE525MM, CS705

The THS 25 zeries ipping buchet min gages 2re manufactired by Teas

Electronics. Both the TES25WWE (8" orifice)] and TES2G (" orifice] messure in

0.01 inch increments, the TES2 8 messures in 0.1 o increments, Thess
@=ges funnel precipitation into 2 bucket mechanism that tips when filled to
acalibrated level. & magnet stteched to the tipping mechanism achistes =
switch 2= the bucket tips. The momentary switch closire is cotmted by the
pulsecounting circuitry of Camphbell Scientific datalogoers.

Tha £5705 Snowtall Convarsion Adaptar

Carnpbell Scientific’s C505 consistz of an antifreere ressmyoir, oover flosw
tube, 2nd catch ke, Snow captiredin the catch tibe dissolves into the
antfreess. A= the snose melts, aomixdure of relted snosr and antifresze
flosmes through the overflow tubs into the Hpping bucket The liquid iz
then messured by the tippin g bucket rechanism.

The C5705 posseszes inherent delays and i not suiteble for resl-tine pre-
cipitation messurements, Three factors contribute o the delays: temper-
atires of 2ir and liqid in the reserwoir, sirface tension in the owverflows
tube, znd the form of the precipitetion. For minfeall =t 267 C, 2 del=y of
mimites iz expercted after the gage receives 2 minimum accuralation of
~005". For snowwfall, 2 del=y of hours to tens of howrs is expected The
longest delanys should be expected for low density snows ot very cold air
temperatires. Hosweenver, all precipitetion falling into the eatch tube even-
timlly flowes through the overflow mbe and is messimed by the Hpping
bucket gage balows:

The C5T08's specially shaped cylinder alloswes it to mount to any - or
Srinch tipping bucket min gage. The C5T06 swill not directly install on the
TES 26 M the I frmnel riet first be replaeed swith an & inch fimnel.

Mounting

The gage mounts o 2 user-supplied mest or pole with two 3-inch hoss
clamps. Accurate nts require the gages o be lewel

Ordaring information

The TES248105 Tipping
Bueket Kain Gage.

Catch
tube

TESZ5WS

Thangparent weds of C5T0S 1 eqrall
adaprer and 3 TES29905 rain gage.

TES2GAS-L_ Srinch dismeter; 001 inch tips; vser<=pecified lead len gth.* Enter lead length (in fesf) after L.
TES25-L f-inch disrneter; 001 inch tips; 1serspeacified lead length.* Enter lead length (in feef) after L.
TER2EMI ML 24,5 crn dizrneter; 0.1 um tips, user-specified leed length.* Bnter leed length (in feef) after L.
CIT0e-L Snerrrfall conversion adepter and four gellons of 11 propylene ghyeol 2nd ethenol (PGH.
C3Y05 Snoerrfall comversion adepter withoit 2n tifresss.

*A 20 legd lang# i5 oo ended fir mest applicetions, o0 TES 250G-L25



Energy

Ernvironmental Radiation
Monitor (RSS 131 ER)

solid Performanca

Dre=igned 1o rstsu e o level garnrma mdiation, this
Ermvimnrrental Rodiat ion Monitor (RS 31 ER) i the katest High
Pressunz loneation C harmbsr(H PIC) from SE Ensmgy. With cver
Jo yzars of s2rvice in rmattiple Utilig and govemmrment ogency
e imnmental rodiation rmonitoring ap plications armund

the world, Reumer S0 kes Envim nrmental Rodiation Fon itors
continge 1o preyide eliable opergtion inetrmes clirotes
ersatile, occumteand eliable the RE5 131 ER i ideally s ited
for use in Horpela nd Secunity ap plications.

A Full Package

Features typically reqaired for o fully functional sgstern

are poc laged "in the boe " The sy stam is equip ped with
threg weatherp mof R5-232 ports and an optional diakup
riodern. &ithoogh units ae aften operated as stand-akone
aystems, mang hiowe been incorpomted into enmionrmental
roan tanng stations and moy beused inHomeland Seoarity
rzn tonng applioations. GE Ensmgy offars meteombogical
rman itaring options, including wind speedidirection, a min
gauge, and bammetnc pressune These options cont fbobs 1o
a comp ehers e assessment of the impoct of mdiation on
the envimnrent and enables reak-time decision- rmaking by
outharties.

Configurable by the User

Thauser has theoption to speciy pammeters auchas alam
lirnits, unit odde==, and dota ecording intersa (1 sec— 9 b=
This i accomplished wiaone of the s2nal interfoce ports w=ing
a P — ther s no need toopenthe weatherpmof enclosue
1o ket hese od jestrment =, 2nab ling stmig htforawand

CLEsomn Eation

Benefits

+ Ehle to identify rodiation inc eases above bockgmund kvl
niot detec table with Geiger-Mueliertechno kogies

+

Crrnnidiectio nal— sphencal HRE is not subject 1o inhamnt
Figer-Muslierube limtations

+ Fast responss tiree — less than 19 seconds for specified
occumcy

+

Felia ble operation inextrere lirmates

+

Mangunits insericeoyer 20 years

+

Sirmplified repairand rmainterance

Features

+ Extended range 0-106 RAr-1 S hrl

Urattended garnrma mdidation monito r— aiginally designed
0 MONOr Oc lEar poser plant permesters

+

+

Configurablewitha wariety of sensors for Ervironrmertal and
Harezland Securibg applications

+

High =sig makto-nioise ratice [ntemal backgmo nd as litlke as
1% of Geiger Muller based s=nzos

Bocumay: +- 5% at 1omic mRdhr

+

+

Configurable alamn =2t points

*

200000 ot point stonage — intersalconfigumble

Feploces alleadier modeks, inchding the S 101E,
FE5 101 Tand the FEE 131

+




CEMP Instrumentation

The sensors are monitored with a Campbell Scientific Inc. (CSI) CR10X
datalogger. Sensors are sampled every 3 seconds and summarized by
the data logger for each 10 minute period. Current data readings are
displayed on-site with an Intermountain Environmental LCD display
Model #L.CD1 that has been mounted into the door of the data logger
enclosure. The on-site display is updated every 6 seconds. The current
readings include: gamma radiation (uR/hr), air temperature (F),
humidity (%), wind speed (mph), wind direction (direction octant),
solar radiation (ly), station barometric pressure (in.Hg.), precipitation
since midnight (in.), and system battery voltage (volts).



http://www.cemp.dri.edu/docs/lcd1.pdf
http://www.inmtn.com/
http://www.cemp.dri.edu/docs/cr10x.pdf
http://www.cemp.dri.edu/docs/cr10x.pdf
http://www.campbellsci.com/

The summarized 10-minute data (hourly for satellite telemetered stations)
consists of the following parameters:

Element

statistic

Solar Radiation (W/m2)

Wind Speed (mph)

Wind Vector magnitude (mph)
Wind Vector direction (degrees)

Standard deviation of direction (degrees)

Max. Wind Gust (mph)

Max. Air Temperature (C)

Ave. Air Temperature (C)

Min. Air Temperature (C)

Max. Relative Humidity (%)

Ave. Relative Humidity (%)

Min. Relative Humidity (%)
Barometric Pressure (mbars)
Precipitation (in.)

Precipitation running

Max. Gamma Radiation (uURem/hr)
Ave. Gamma Radiation (uRem/hr)
Min. Gamma Radiation (uURem/hr)
Max. Battery Voltage (volts)

Ave. Battery Voltage (volts)

Min. Battery Voltage (volts)
Datalogger temperature (C)
Station ID

average
average

vector average
vector direction
std. dev.

maximum sample (3 sec.)

maximum
average
minimum
maximum
average
minimum
average

total for 10 min.
total (in.), sample
maximum
average
minimum
maximum
average
minimum
average

sample



Data telemetry from the stations occurs via conventional telephone landline, cellular phone or
GOES satellite. Due to the remoteness of 5 of the ranch stations, one-way satellite telemetry
was the most viable method to telemeter the data. Data for these stations are summarized into
hourly periods and telemetered once every 3 hours. The GOES DCP system assigns specific
transmission intervals and times to each platform. Since the satellite telemetry is one-way only,
data is stored on-site for later retrieval. Hourly and 10-minute data values are stored using CSI
data storage modules and downloaded monthly during a maintenance visit. The capacity of the
storage modules would allow for more than 6 months of on-site data storage. After the data is
retrieved, it is sent to the Western Regional Climate Center where it is archived and ingested
into the database.

Cellular phone service is used at locations where phone landlines were unavailable or
installation costs would be excessive. Data retrieval from both cellular phone and landline
phones occurs approximately every 3 hours. The frequency of this data calling cycle can be
increased to occur every 10 minutes although a 30 minute frequency is the optimal rate to allow
for connection and communication with all the CEMP sites. In the event of communication
failure with a particular site during a data call, the data is stored by the datalogger and then
retrieved on the subsequent call. During a normal calling cycle, each site that experiences a
communication failure receives at least one call-back attempt. In case of an extensive failure in
any of the communications systems on-site data storage was designed to allow for 20 days of
storage on the data logger. Telephone and cellular phone access also permit the reprogramming
of the remote units without (222 missingtext).


http://www.wrcc.dri.edu/

http://www.cemp.dri.edu/cemp/recent/
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Change Station » Historical data for S5t. George Utah


http://www.cemp.dri.edu/cemp/recent/

Observation Information

Observation information can also be seen by placing your mouse cursor over the
observation name above.

Air Flow

The average volume of air flow passing through the air filter
of the air sampler. Units are in cubic feet per minute.

Air Temperature

The average ambient air temperature during the 10 minute
observation period.

Barometric Pressure
The 10 minute average station barometric pressure. Units

are inches of mercury. The 3 hour pressure tendency is
indicated as follows:

= Rapidly decreasing
- Slowly decreasing
blank Steady

+ Slowly increasing
+4+ Rapidly increasing

Battery Voltage
The 10 minute average system battery voltage.
Gamma Radiation

The 10 minute average gamma radiation. Units are in micro-
Roentgens per hour (pR/h).

Panel Temperature

The internal temperature of the data logger. Used to assure
system operates within expected temperature ranges.

Precipitation

The total measured rainfall during the 10 minute observation
period.

Relative Humidity

Soil Temperature

Solar Radiation

Station

Time

Wind Average

Wind Direction

Wind Gust

The average ambient air relative humidity during the 10
minute observation period.

The 10 minute average 4 inch depth soil temperature.

The 10 minute average of incoming short wave (.4pm -
.7um) solar radiation. Units are in Langleys. Instrument is a
Licor LI-2005.

The location of this station.

The time (in local standard time) of this station's last
reported data.

The 10 minute average wind speed (in miles per hour).
Instrument is a RM Young wind maonitor.

The indicated direction is the 10 minute vector average of
the 3 second observations. Wind is blowing from the
indicated compass direction.

The maximum 3 second duration wind speed that occurred
during the 10 minute observation period.



Station and Network Status - Example

CEMDP stations offline

September 16, 2012 We are currently troubleshooting communications issues at CEMP stations
located at Sarcobatus Flat, Goldfield, and Tecopa. We hope to have the situation resolved within the next
couple days. In the meantime the stations are collecting data normally and information will be automatically
backfilled to the web site as soon as communications are re-established. We are continuing to work to
resolve IP address issues for the Duckwater station, and in the meantime will be conducting manual data
downloads monthly until the issue is resolved.

Tonopah Station back online

August 3, 2012 The Tonopah station is now back online after the installation of a new modem. Data
missing from the web site will be backfilled within the next couple days.

Delta I’IC output update

July 31, 2012 Datalogger PIC output sensitivity value changed to reflect installation of new PIC on
71262012, PIC output data from 7-26 to 7-31, 2012 adjusted to account for change in sensitivity value.
{(Programmer not available at time of sensor replacement.)

PIC replaced at Delta

July 27, 2012 A new pressurized ion chamber (PIC) was installed on July 26 at the Delta, Utah CEMP
station, after the previous PIC exhibited occasional erroneous negative readings over a several day penod.
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Station

Milford Utah

Goldfield Nevada
Pahrump Nevada
Overton Mevada
Henderson Nevada
Tonopah Nevada

Twin Springs Mevada
Duckwater Nevada
Boulder City Nevada
Ely Nevada

Caliente Nevada
Sarcobatus Flats Nevada
Medlin's Ranch Nevada
Cedar City Utah

Myala Mevada

Beatty Nevada
Mesquite Nevada
Alamo Nevada

Garden Valley Nevada

Warm Springs Summit Nevada

Delta Uitah
Amargosa Valley Nevada

Las Veqgas Mevada

Time (local)

24 Apr 13 12:40 PM
24 Apr 13 11:50 AM
24 Apr 13 11:50 AM
24 Apr 13 11:40 AM
24 Apr 13 11:40 AM
24 Apr 13 11:20 AM
25 Sep 12 1:00 PM
19 Mar 13 12:40 PM
24 Apr 13 11:50 AM
24 Apr 13 11:40 AM
24 Apr 13 11:50 AM
24 Apr 13 10:30 AM
25 Sep 12 1:00 PM
24 Apr 13 12:50 PM
25 Sep 12 11:00 AM
24 Apr 13 11:50 AM
24 Apr 13 11:40 AM
24 Apr 13 11:50 AM
25 Sep 12 1:00 PM
24 Apr 13 11:50 AM
24 Apr 13 12:40 PM
24 Apr 13 11:50 AM
24 Apr 13 11:50 AM

* Data refreghes automatically every 5 minutes.

Temp.
58
61
79
30
77
57
71
57
74
53
66
70
75
57
68
74
78
70
70
52
58
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78
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Prooram

Bar. Press.

2509 18
24.47 14.6
27.24 8
286 11.7
27.69 14
24.01 159
24.91 16.4
24 67 147
27.52 15.4
2397 11.8
25.61 15.7
2592 16.7
2546 16.1
2439 10.7
2519 14.6
26.56 16.5
28.07 11.4
26.48 127
24.87 16.5
2281 19.6
2552 12.3
2744 10.9
27.86 11

Gamma R...

Soil Temp SolarR...

51
62
72
a3
g6
59
69
50
74
63
58
61
a1
45
76
64
g0
58
a0
52
52
69
73

73
a7
it
it
98
a7
12
75
85
1]
66
&1
Iy
&l
29
69
63
a7
128
a7
65
85
94
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Map of CEMP Stations
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About this page

This page displays the most recent data on a map for all stations in the CEMP
network. Use the drop down menu to select an element to display. Move the mouse
cursor over a data point to bring it to the front and display an enlarged view. The
enlarged view includes the station location and the date and time that corresponds to
the data value.

The data is color-coded based on recency. A black background indicates the data 1s
no more than 3 hours old; a yellow background indicates the data iz more than 3
hours old; a red background indicates the data is more than 6 hours old.



CEMP Home Page Screen Shot

Data Collection Program

The Community Environmental Monitoring Program
(CEMP) is a network of 20 monitoring stations
located in communities surrounding and downwind
of the Nevada National Security Site (NNSS),
formerly the Nevada Test Site (NTS), that monitor
the airborne environment for manmade radicactivity
that could result from NNSS activities. The CEMP
is a joint effort between the Department of Energy's
MNational Nuclear Secunty Administration Nevada
Site Office (NNSA/NSO), and the Desert Research
Institute (DRI) of the Nevada Systerm of Higher

Education. (more...)

To access data for a station, click on a site's name
or friangle.

News

. Fourth Quarter 2012 Air Sampling and
TLD Results is now available.

Updated Scheduled Calibration Tests for
Apnl 2013.

Public Notice of Rad Removal from
Ranch Sites

Mew article: Risks and Effects of Radiation:
Putting Fukushima in Context

Follow @DRICEMP on twitter for the latest
on the CEMP.

4 GARDEH

VALLEY
. 1 J ;
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ﬂ l.l:rt.iva station
£ £ Met station only
. & Inactive station

Select a station from the map above, or from this list;

| Alamo Nevada =] iGe |




ik LEqilad HEptas
ﬁ Ewvircnmeatal Profection

NATIONAL
RadNet

http://www.epa.gov/radnet/

-You are here: EPA Home
-RadNet Home
-RadNet Data

- Monitoring Results from Albuquerque, NM

Monitoring Results from Albuquerque, NM
RadNet Data

-Map of Monitoring Locations

- Text List of Monitoring Locations

-RadNet Data Sources
eNear-Real-Time Air Database in CDX
eSampling Results Database in Envirofacts
eEnvironmental Radiation Data Reports

RadNet gamma detectors measure radiation from all radionuclides in the air that emit gamma rays.

http:/ /www.epa.qgov/radnet/radnet-data/radnet-albuguerque-bg.html



http://www.epa.gov/radnet/radnet-data/erd.html
http://oaspub.epa.gov/enviro/erams_query.simple_query
http://oaspub.epa.gov/enviro/erams_query.simple_query
https://cdxnode64.epa.gov/radnet-public/query.do
https://cdxnode64.epa.gov/radnet-public/query.do
https://cdxnode64.epa.gov/radnet-public/query.do
https://cdxnode64.epa.gov/radnet-public/query.do
https://cdxnode64.epa.gov/radnet-public/query.do
http://www.epa.gov/radnet/radnet-data/online-data.html
http://www.epa.gov/radnet/radnet-data/index.html
http://www.epa.gov/radnet/radnet-data/index.html
http://www.epa.gov/radnet/radnet-data/index.html
http://www.epa.gov/radnet/index.html
http://www.epa.gov/
http://www.epa.gov/radnet/
http://www.epa.gov/
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html

On this page:

Near-Real-Time Gross Gamma Count Rate Data

Notes on the Graph

Other RadNet Data

The graph below shows the gross gamma count rate data from the air monitor at this
location. By reviewing and comparing gamma count rates over time, EPA can tell if
changes in the data are caused by the normal fluctuations in background radiation from
naturally occurring sources or if they represent new radiation from a man-made source.
Not all gamma rays have the same amount of energy. Breaking the data into energy
ranges helps scientists determine which radionuclides are present.

More Info

How does EPA use gamma energy ranges?

What are the energy ranges for the gamma charts?

Gamma Rays fact sheet.

Near-Real-Time Gross Gamma Count Rate Data



http://www.epa.gov/radiation/understand/gamma.html
http://www.epa.gov/radnet/faqs.html
http://www.epa.gov/radnet/faqs.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html
http://www.epa.gov/radnet/radnet-data/radnet-albuquerque-bg.html

Albuquerque, NM
October 11 2012 - February 08 2013

Gamma Gross Count Rate
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Gamma Gross Count Rate (Counts per Minute)

Oct 144
Oct 214
Oct 28
Nov 04
Nov 114
Nov 18
Nov 25
Dec 02
Dec 09
Dec 16
Dec 23
Dec 30
Jan 069
Jan 13
Jan 20
Jan 27
Feb 03

Measurement End Date/Time

Gamma Energy Range 2 — Gamma Energy Range 3 Gamma Energy Range 4 Gamma Energy Range 5
Gamma Energy Range 6 Gamma Energy Range 7 Gamma Energy Range & Gamma Energy Range 9
— Gamma Energy Range 10

Notes on the Graph

Gross, or total, means the measurement is from all gamma emitting radionuclides.

Count rate tells us how quickly gamma rays are being detected, which indicates how much radioactivity the monitor is seeing.
Brief gaps in RadNet data represent instrument error.

Larger gaps (>1 day) occasionally appear when RadNet monitors are taken offline for servicing.

A blank graph indicates that the monitor is off-line for repair or has been disconnected because of consistently high levels of
electrical interference at that location.

Electrical interference can cause spikes, shown on graphs as one point significantly higher than the rest of the data.

As you view data, be aware that there are often large differences in normal background radiation among the monitoring
locations because background radiation levels depend on altitude and the amount of naturally occurring radioactive elements
in the local soil. What is natural in one location is different from what is natural in another.

To view the data shown in this graph, please use the query tool to search the RadNet database in EPA's Central Data Exchange.
More information about air monitoring data.



Where can | find sample analysis/laboratory results?

RadNet laboratory results from analysis of air monitor filters and samples of precipitation,

drinking water, and milk are available two forms:
Envirofacts includes RadNet data that is measured in the laboratory from air filters
collected from each monitor, as well as current and historical radiation data on drinking

water, milk, and precipitation.
Environmental Radiation Data (ERD) is an electronic and print journal. It contains data

from RadNet and its predecessor systems.



http://www.epa.gov/radnet/radnet-data/erd.html
http://oaspub.epa.gov/enviro/erams_query.simple_query

Query Tool

https://cdxnode64.epa.gov/radnet-public/query.do

Tips:
-Using the Query View
-Selecting Customized View Options in Query View
-Selecting a Monitor Type
-Selecting Available Columns
- Establishing Monitor ID and Location Criteria
-Establishing Time Range Criteria

-Submitting Your Query

RadNet Query Builder
Monitor Type: Deployable Monitor List Fixed Monitor List



https://cdxnode64.epa.gov/radnet-public/enhelpnavradnet.do
https://cdxnode64.epa.gov/radnet-public/enhelpnavradnet.do
https://cdxnode64.epa.gov/radnet-public/enhelpnavradnet.do
https://cdxnode64.epa.gov/radnet-public/enhelpnavradnet.do
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Available Parameters

Beta Gross Count Rate(CPM)

Fixed Monitor ID

Gamma Energy Range 10 Gross(CPM)
Gamma Energy Range 2 Gross(CPM)
Gamma Energy Range 3 Gross(CPM)
Gamma Energy Range 4 Gross(CPM)
Gamma Energy Range 5 Gross(CPM)
Gamma Energy Range 6 Gross(CPM)
Gamma Energy Range 7 Gross(CPM)
Gamma Energy Range 9 Gross(CPM)
Measurement Start Date/Time

Deployable Monitor Id

Time Range Criteria

Start Date: I 02/01/2013 [T

End Date: | 02/08/2013 g

Selected Parameters

Measurement End Date/Time

Fixed Monitor Location

AK: ANCHORAGE i’
AK: FAIRBANKS

AK: JUNEAU

AL: BRMINGHAM

AL: MONTGOMERY hd

Note: The query is limited to 400 entries and if both start date and end date are left blank, the

query returns 400 most recent data entries.



Using the Query View

https://cdxnode64.epa.gov/radnet-public/enhelpnavradnet.do#usingqueryview

On this page:
-Selecting Customized View Options In Query View
-Selecting Monitor Type
-Selecting Available Columns
- Establishing Monitor ID and Location Criteria
- Establishing Time Range Criteria
-Submitting Your Query
- Understanding Query Results
-Sorting the Data
- Downloading and Printing Data
- Plotting Data
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Selecting Customized View Options in Query View

Query view allows the user to select from a list of options that allow the creation of a

customized report. The list of options includes:

* Monitor type (fixed or deployable)

* Monitor location

 Ambient temperature (degrees Celsius)

* Beta gross count rate (count rate of beta particles detected by the detector)

* Flow rate (average flow rate of air being pulled through the filter)

 Gamma ROI (counts of gamma radiation within nine ranges of energies numbered 2-
10)*

* Measurement start date/time

* Measurement end date/time

* Monitor ID (each monitor numbered uniquely)

e Sample ID (unique ID for each data collection period)

* Sampling volume (total amount of air pulled through the filter)

* Since gamma ROI 1 is only used by scientists to stabilize detector operations, this range is

not available through this online tool.



Example for Albuquerque

Note that only last 400 data points are available, regardless of selection (which may be too large). Data are recorded every 15 minutes.

Tips:
° Understanding the Query Results

° Sorting the Data

° Downloading and Printing Data

° Plotting Data

° Returning to the Query Interface
m____=
—

Query Parameters:
Location Names:
Query Start Date:
Query End Date:
Fixed data selected.

If your browser displays:
Do you want to view only the webpage content that was delivered securely?
Click "No."

If your browser displays:

A yellow bar at the top which says

To help protect your security, Internet Explorer has blocked this website from displaying
content with security certificate errors. Click here for options...

Click the yellow bar and select "Display blocked content."

NM: ALBUQUERQUE,
02/01/2012
02/08/2013
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Query Result for monitoring location NM: ALBUQUERQUE. Top 400 Records.

¥Download &Printer-Friendly

Please adjust paper orientation to Landscape in the browser print dialog before printing.

Note: click on a column header to sort results appropriately



Measurement End ) . Measurement Gamma Energy Beta Gross Count
Fixed Monitor ID

Date/Time - Start Date/Time Range 4 Gross(CPM) Rate(CPM)
2012-11-12 06:08:52 610.0000 2012-11-12 05:08:45 598.0000 71.0000
2012-11-12 07:09:07 610.0000 2012-11-12 06:08:58 595.0000 78.0000
2012-11-12 08:09:20 610.0000 2012-11-12 07:09:12 606.0000 86.0000
2012-11-12 09:09:34 610.0000 2012-11-12 08:09:26 605.0000 89.0000
2012-11-12 10:09:47 610.0000 2012-11-12 09:09:39 613.0000 94.0000
2012-11-12 11:10:01 610.0000 2012-11-12 10:09:53 627.0000 103.0000
2012-11-1212:10:14 610.0000 2012-11-1211:10:06 641.0000 122.0000
2012-11-12 13:10:28 610.0000 2012-11-12 12:10:20 657.0000 136.0000
2012-11-12 14:10:42 610.0000 2012-11-12 13:10:33 669.0000 150.0000
2012-11-12 15:10:55 610.0000 2012-11-12 14:10:48 678.0000 165.0000
2012-11-1216:11:09 610.0000 2012-11-12 15:11:01 688.0000 172.0000
2012-11-1217:11:23 610.0000 2012-11-12 16:11:15 664.0000 158.0000
2012-11-12 18:11:36 610.0000 2012-11-1217:11:29 636.0000 136.0000
2012-11-12 19:11:50 610.0000 2012-11-12 18:11:42 625.0000 123.0000
2012-11-12 20:12:03 610.0000 2012-11-12 19:11:56 618.0000 121.0000
2012-11-12 21:12:17 610.0000 2012-11-12 20:12:09 606.0000 108.0000
2012-11-12 22:12:30 610.0000 2012-11-12 21:12:22 588.0000 103.0000

2012-11-12 23:12:44 610.0000 2012-11-12 22:12:35 573.0000 93.0000



RadNet Query Service

This graph is provided to public for monitoring location NM: ALBUGUERQUE
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Example of Query Using Denver, CO & Albuquerque, NM

Query Parameters:

Location Names: CO: DENVER, NM: ALBUQUERQUE,
Query Start Date: 02/01/2013
Query End Date: 02/08/2013

Fixed data selected.
Query Result for multiple monitoring locations. Total Number of Records: 349

@Duwnluau aﬁlnter—l‘rnendly
Please adjust paper orientation to Landscape in the browser print dialog befare printing.
Note: click on a column header to sort results appropriately

Measurement End Date/Time Fixed Monitor 1D Gamma Energy Range 5 Gross{CPM)
2013-02-08 10:12:06 £10.0000 342.0000 -]
2013-02-08 11:12:20 §10.0000 349.0000
2013=-02-0812:12:34 610.0000 356.0000
2013-02-08 13:12:48 £10.0000 385.0000
2013-02-08 14:13:03 £10.0000 392.0000
2013-02-01 00:29:50 801.0000 215.0000
2013-02-01 0130:04 DENVET 501.0000 215.0000
2013-02-01 uz:aombuquerquex 801.0000 221.0000
2013-02-01 03:30:31 §01.0000 221.0000 m
2013-02-01 04:30:44 801.0000 234.0000
2013-02-01 05:30:58 801.0000 245.0000
2013-02-01 06:31:11 §01.0000 239.0000
2013-02-01 07:31:25 801.0000 250.0000
2013-02-01 08:31:38 501.0000 257.0000
2013-02-01 09:31:52 801.0000 261.0000
2013-02-01 10:32:05 501.0000 266.0000
2013-02-01 11:32:19 801.0000 273.0000

2013-02-01 12:32:32 &01.0000 277.0000 _I;I
il -

Note: Zero Values for "Beta CPM", "Gamma CPM”, "Flow Rare”, "Sampling Volume™ or "Ambient Pressure” indicate data not available. Combined "Wind Speed” and
“Wind Direction” of "0° and '359" indicate data not available.

Graphical Plots for the Past 7 Days
MNote: The following plots are only available when a specific fixed monitor is selected

Fixed Monitor Location



RadMet Query Service
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MULTI_NATIONAL

notice| Pris

REM WebS|te

Institute for Transuranium Elements - Radioactivity Environmental Monitoring

Home Public area
Contacts Restricted area

European Commission = JEC = [TU = REM = Activities = ECLURIE

Home Activities European Community Urgent
~Routine Monitoring:Emergency

Mihitsting Alrmasphaic Radiological Information Exchange
Dispersion.:Radioecology. G eostatistic {ECURIE}

Current Projects Past 4
Projects Publications SUMMARY
mEpa: Duwnlnad _ The European
Forums Public Services Cormmunity Lrgent

Festricted Services Links | Radiological

Site Map Information
Exchange
[ECURIE] systemis
the technical
implementation of
the Council Decision
A7EN0EYatam on
Community
arrangements far
the early notification
and exchange of
information in the
event of a
radiological or
nuclear emergency
This B7/800 Council
Decision requires
from the ECURIE
Member States that
they promiptly notify
the European
Commission (EC)
and all the Member
States potentially

http://rem.jrc.ec.europa.eu/RemWeb/activities/Ecurie.aspx



http://rem.jrc.ec.europa.eu/RemWeb/activities/Ecurie.aspx

http://eurdep.jrc.ec.europa.eu/Basic/Pages/Public/Home/Default.aspx

LEGAL NOTICE

European Commission

"% | Joint Research Centre

Institute for Transuranium Elements

EURDPA | COMMISSION | JRC | ITU | REM

RADIQACTIVITY ENVIRONMENTAL MONITORING
What is EURDEP

EURDEP Public Map

Data-flow

EURDEP

Official EURDEP CPs (European Radiological Data Exchange Platform)
Relevant Links
EURDEP Publications
e tions
EURDEP Nt;ws )

Countries Statistics

EURDEP (EUropean Radioclogical Data Exchange
Platform) makes unvalidated radioclogical monitoring
data from most European countries available in nearly
real-time. The participation of the EL) member states is
requlated by the Council Decision B7/600 and the
Recommendation 2000/473/Euratom. The participation
of non-EU countries is on a voluntary basis. Countries
sending their national data have access to the data of
all the other participating countries. In addition there is
the gentlemen’s agreement that participating to
EURDEP automatically means that data delivery will
continue during an emergency but with a higher data
transmission frequency,

Transmitted Data
Private EURDEP

Your Local Time
12 April 2013
B:49:26
Server Time (UTC)
12 April 2013

14:49:24

Description

EURDEP is both a standard data-format for radiclogical

PP T R g T
T e | data and a network for the exchange of automatic

monitoring data. The latest version of the format is 2.1
and is in use since the beginning of 2002. The EURDEP network is currently used by 33 European countries (35 Organizations) to
exchange the data from their national radiological monitoring networks. The data exchange is mostly done on an hourly basis, both
during routine and emergency operation.

The central node of the EURDEP network is the EC DG-IRC in Ispra, Italy. The BFS/IAR in Freiburg, Germany and the EC DG ENER
in Luxembourg act as mirrer-sites for the data. Data is provided by the participating organizations by placing files in the EURDEP
format with new monitoring data once per hour on a national (local) ftp-server to which the JRC has read-access. At the JRC all
data-files are checked and loaded in a database. The participating organizations and Competent Authorities can subscribe to Email
queues to automatically receive the aggregated data once per day, download the data from one of the three central EURDEP ftp-
servers or view and download data from the private (password protected) EURDEP Web-site. In addition there is a Public EURDEP
Web-site and map with free access, where the data is published with a country-by-country defined delay. The delay imposed by
each country can be viewed by clicking on the [Country] label on the public EURDEP map.


http://eurdep.jrc.ec.europa.eu/Basic/Pages/Public/Home/Default.aspx

http://eurdepweb.jrc.ec.europa.eu/EurdepMap/Default.aspx
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Enter Code and get data table

&2 hitp:]/eurds

Copyright @ European Commission. DG. JRC, REM 2009-2013

Locality DEZ3360 - FREIBURG LBR. (FLUGPLATZ) (Germany) Lat: 48.0°N, Long: 7.8°E, HoL: 1 m., HoS:--m.
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e
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International



Comprehensive Test Ban Treaty Organization (CTBTO)

http://www.ctbto.org/
http://www.ctbto.org/map/
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http://www.ctbto.org/
http://www.ctbto.org/map/

CTBTO Radionuclide Laboratories
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CTBTO Radionuclide Monitoring Network Video
http://www.ctbto.org/videos/#play/HDyU6nsUJqA

F=



http://www.ctbto.org/videos/

CTBTO Verification Regime
Radionuclide Monitoring

Seventh Annual Radiation Measurements

Cross Calibration Conference WGCE/ Hamani
Second Annual Cooperative R&D on Monitoring Facilities Support Section
Environmental Radiation Detection Stations IMS DiViSiOH
Workshop
Preparatory Commission for the
Rabat, Morocco * Comprehensive Nuclear-Test-Ban Treaty Organization
June 4-7, 2012 Provisional Technical Secretariat

Vienna International Centre
P.O. Box 1200, A-1400 Vienna, AUSTRIA
Wacel.Hamani@ctbto.org



Plan

. CTBTO Verification Regime

. Radionuclide Monitoring (Why? What is measured? )
. Particulate Monitoring

. Noble Gas Monitoring

. Laboratories

. Fukushima

N O »un b W N =

. IMS data are available




1. CTBTO Verification Regime —Treaty

e Comprehensive Nuclear-Test-Ban Treaty (CTBT)
Opened for signature on 24 September 1996
Signature 183 countries; Ratification 157 ( Annexe2: 36).

e CTBT prohibits all nuclear test explosions in all environments.

Underwater Tests

Atmospheric Tests Underground Tests

Establishes the Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO) to
achieve its object and purpose and ensure implementation of its provisions.



1. CTBTO Verification Regime —IMS

Four Monitoring Technologies

v' Seismic International
Primary Seismic station Monito rfng
Auxiliary Seismic stations
v Infrasound System
Infrasound stations (IM S)
v Hydro acoustic Build and sustain
Hydro acoustic station 152%,:;43:;}?? seismic
ry Seisimic
v Radionuclide 11 hydroacoustic
RN Particulate Stations 60 infrasound
Noble Gas Monitoring capability '3{; ;:gﬂm;iﬂgg

321 stations and 16 laboratories




1. CTBTO Verification Regime —IMS -IDC

m COMMUNICATIONS
F INFRASTRUCTURE

National
Authorities
Radionuclide ;
(80,1/2 Xe)

INTERNATIONAL
~ MONITORING SYSTEM

Pag

e



1. CTBTO Verification Regime - IMS Network
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2. Radionuclide Monitoring: Why?

What makes the Radionuclide Monitoring Distinguished?

The ability to discriminate between nuclear and non-nuclear events is unique
among the other verification technologies.
CTBT Radionuclide Station Network

3
RN3Z

o ‘ mll«lv-lur.!m’w‘Jn!L-r_ulul!S‘nwll m Fadborniide Particulate anc Nobhe Gas Stabon
it e Sl

Provide unambiguous evidence of a nuclear explosion through the detection and
identification of fission products.



2. Radionuclide Monitoring: Why?

- Ratios of various fission products

- Meteorological data >
- AT Modeling,

Provide information on the timing
and location of a suspicious event.




2. Radionuclide Monitoring: What is measured?

SRR Nuclide | Halflife | Nuclide | Halflife

BZr 64 d 134Cs 2.1y
%Nb 35d 136Cs 13.2d

1 i 17 h B37Cs 30y
PMo/ PP™T¢ 2.75d 140Ba 12.8d
13RYy 39d 1407 4 40.2 h
106RYy 1.008 y B 31.5d

el 8d 155l 1.4d
e 3.3d 4 (Che 284.3d
el 20 h 147Nd 10.99d

Radionuclides relevant as nuclear test indicators

Gas 13Im¥e 11.9d 133Xe 5.24d
133mY o 2.19d 135Xe 9.10 h



3. Particulate Monitoring: Station Design

2. Filter handling and Decay

IDC
1. Sampling

DECAY

VSAT
CHAMBER 3. Measurement

ANTENNA

Outlet Motor/Pump

COMPUTER &
ELECTRONICS

GAMMA
DETECTOR




3. Particulate Monitoring

Minimum Requirements

Characteristics

Minimum requirements

Measurement mode

Characteristics Minimum requirements HPGe High resolution gamma
spectrometry
System Manual or automated HPGe relative efficiency > 40 %
Air flow 500 m™ h! HPGe resolution <2.5keV at 1332 keV
Collection time [1] 24 h Base line 10 to 30 pBq m*3 for 14°Ba
Decay time[2] <24h sensitivity [S] [6]
Measurement time >20h Calibration range 88 to 1836 keV
3
Bl Data format for gamma RMS (Radionuclide Monitoring System)
Time before <72h spectra format [7]
reporting and auxiliary data
Reporting frequency Daily State of health Status data transmitted to IDC

Filter

Adequate COH’IpOSitiOH for Communication

Two-way

compaction, dissolution and
analysis

Auxiliary data

Particulate collection
efficiency

Meteorological data
Flow rate measurement every 10 minutes

For filter :> 80 % at @ =0.2 um Data availability

>95%

Global [4):> 60 % at J =10 pm

Down time [8]

<7 consecutive days
<15 days annually




3. Particulate Monitoring - IMS Station




3. Particulate Monitoring

R AS Aadlonuchde Automated Sampler/Analyzer

Cinderella




3. Particulate Monitoring: Network

North
Pacific
Ocean

Dcean

B Radionuclide

Map data ©2012 MapLir
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

«d Stations s s 0w 002 0 Jm 0 [ & 0 s 0[5 00 [58 @ |s0

Pag




4. Noble Gas Monitoring

Minimum Requirements

Characteristics Minimum requirements

Total Volume of sample 10 m?
Air flow 0.4 m?h!
Collection time < 24h
Measurement time < 24h
Time before reporting <48 h
Reporting frequency Daily
Measurement mode Beta gamma coincidence

or High resolution gamma spectrometry
Isotopes measured BimYe 133mYe 133Xe 135Xe
Minimum Detectable 1 mBq m-3 for 133Xe




4. Noble Gas Monitoring

Principle of Xenon Sampling and Analysis

Measurement Result

Atmospheric Radioxenon Concentration [Bq/m?]

A

A
Collection of Volume Measurement
. sampled air equivalent of Xenon
Air
(GC, TCD)

Gas Processing & Sample Preparation
Removal of water, O,, CO, Rn (freeze
traps, molecular sieves and/or activated charcoal)

- Creation of final Xe-sample

- Gas transport via carrier gas (He, Ny, Activity Measurement

(HPGe or beta-gamma coincidence)




4. Noble Gas Monitoring

SAUNA
(Sweden)

SPALAX
(France)

ARIX
(Russia)

3 NG
Systems



4. Noble Gas Monitoring

SAUNA . . . . . o
(Swedish Automatic Unit for Noble Gas Acquisition)
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4. Noble Gas Monitoring
SPALAX




4. Noble Gas Monitoring
ARIX

Analyser of Radioactive Isotopes of Xenon
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4. Noble Gas Monitoring
IMS Noble gas network — June 2011
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5. Radionuclide Laboratories

Support role of 16 Radionuclide Laboratories

= Confirm the presence of fission and/or activation products

(all Level-5 samples are re-analysed at laboratories)

= Provide more accurate and precise

= Clarify the presence or absence of fission and/or activation products



5. Radionuclide Laboratories

mRe-analyse samples selected for QA/QC (4 samples per year)

= Station back-up samples when a station is down

* Proficiency test exercise samples.




6. Nuclear reactor accident at Fukushi

ma

PTS operational experience

lessons learnt from station performance
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6. Nuclear reactor accident at Fukushima

RN38 (Takasaki, Japan)
Collection 12 — 13 March 2011

Spectrum acq. 0-20h

Spectrum acq. 20-24h
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Set of gaseous fission products were
detected.

Concentrations are not reliable (sample
was on detector )

Arrival time of these radionuclides is
between 2 and 3 am (UTC) on 15/03.

Sample is level 5 (multiple fission
products detected)



6. Nuclear reactor accident at Fukushima

Noble Gas
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6. Nuclear reactor accident at Fukushima
Atmospheric transport model, East Asian view




6. Nuclear reactor accident at Fukushima
Particulate network detections
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Radioactive Iodine detected - end of March t the middle of April

Provisional Technical Secretariat Page 84



6. Nuclear reactor accident at Fukushima
Noble gas network detections
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6. Nuclear reactor accident at Fukushima
Lessons learned

Radiation protection measures for local operators (procedures, equipment and training)
Real time radiation measurement at the station.

Dynamic range of the RN measurement equipment needs to be reviewed

Eliminating memory effect in the noble gas detector systems is crucial

Contamination at the station.. Review backup power supply at IMS stations

Tool for easier review of complex Spectra

Procedures need to be developed on how to handle a high number of Level 5 samples
(e.g. send only first sample from each affected station to avoid sample flood
(resource/cost issue))

Procedures for handling high activity samples at laboratories have to be reviewed

Atmospheric modeling, tools to refine source term based on IMS detections

Stress management, lacking stuff, (back up analyst), professionalism and dedication



Categorization Levels

Nuclides Stations | Options Detections chart || Nuclides detections Stations detections Google Map

e |

Interval: A Nuclides detections
: il Muclide(s): I-131
Period: Fukushima ac| - Station(s): RN40, Kuwait

_ Period: 12 Mar 2011 - 31 May 2011; Units: pBg/m3
Start time: | 2011-03-12

End time: | 2011-05-31 Nuclides detection 1
- 1.E+3
View: E
Scale: Logarithmic - 'fE
3 T,
Base: 10 v E a J . J
_ 2 1E+2 - ol
Type: Line - - f
E-]
Show: || ,E
-]
MDC: O g
& 1E+ \
Uncertainties: [] 2
Zoom: O] 3 é
— L1
Apply 1.E+0
28. Mar 4. Apr 11. Apr 18. Apr 25, Apr 2. May




CR Tools

/ %, CTBTO

FREPARATORY COMMISSION

Nuclides detections Isotopic ratios Categorization Levels deud3 Logout

Ratios ‘ Stations ” Options | H Ratio chart ‘ Table || Google Map

R . Period: 12 Mar 2011 - 31 May 2011 ~
Ratio nuclides: -
All L -
||_13‘1 "|f| cs137 v| . Isotopic ratios |
E+
C5-134 v |/ C5-137 v
TE-132 v/ cs137 v
CS-136 v/ cs137 v e Y
LA-140 v |/ C8137 v .
[MNB-95 v |/ cs137 v| & B e - e
® i |
] At
2 1.E+0 B M ' - - =
1E-1 d
o
1E-2
21. Mar 4. Apr 18. Apr 2. May
RN40(-131/C5-137) -0- RN40(C5-134/C5-137)
Detect Apply | |
v




Categorization Levels deud3 Logout

SRR
. - - Current: Level 5: 20
Penod:|Fukush|ma accident E||2011—03—12 ||2011—05—31 | | Play || Stop || Reset | 01 Apr 11 Level 4: 4
P Level 3: 10
ted
don
Frg
ain
Alg
. i n al
AT
0 ey : Py g et PN AT IJ
< ruIPC) . ; o D]
. laval 1.2 I : i D - = © Bolivla = O
. <o a & &
O tervel s Somh D = T = South
[ tevel a PacHfic = P = Atlantic
[ teral s Ocean o ] caan

Map data 82012 MaplLink, Tele Atlasz - Terms of Usel




the comprehensive nuclear-test-ban treaty 3
putting an end to nuclear test explosions
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