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Acronyms and Abbreviations

ARC alternate release criterla

CFR Code of Federal Regulations

cpm counts per minute

ERG Environmental Restoration Group, Inc.
FSS final status survey

GPS Global Positioning System

H3 H3 Environmental, LLC

LTSM Long-Term Survsillance and Maintenance
N/A not applicable

NRC United States Nuclear Regulatory Commission
pCi g™ picocurie(s) per gram

R? coefficient of determination

Ra-226  radium-226

RAML Rio Algom Mining, LLC

RSS ranked set sampling
SDP Soil Decommissioning Plan
SGS shielded gamma survey

SOF sum of fractions

Th-230  thorium-230

Total U  total uranium as the sum of uranium-234, uranium-235, and uranium-238
utv utility task vehicle

WBT windblown tallings
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1 Introduction and Scope

This data summary report was developed by H3 Environmental, LLC (H3) on behalf of Rio Algom Mining,
LLC (RAML) and discusses results from shielded gamma surveys (SGSs) performed at RAML’s former
Ambrosia Lake West Mill facility (the facility) (Figure 1). Work in 2019 was completed by Environmental
Restoration Group (ERG) and work in 2020 was completed by H3; this report describes work completed by
both companies over the two-year period.

The facility processed uranium ore from 1958 to early 1985. Approximately 33 million tons of uranium ore
were processed at the facility during that time. Since the closing of the mill, remediation and
decommissioning activities have been ongoing. All mill structures have been razed and disposed of in on-
site disposal cells. All disposal cells have been stabilized and capped pursuant to NRC-approved plans. The
facility is currentty undergoing decommissioning pursuant to a United States Nuclear Regulatory
Commission (NRC)-approved Soil Decommissioning Plan (SDP) (Komex, 2006).

The SDP identifies fwo remedies for soil that contains concentrations of licensed radioactive material in
excess of the facility’s cleanup criteria: (1) excavation and relocation of contaminated soil to a disposal cell
for shallow contamination areas (designated as windblown tailings (WBT) affected areas), and (2) placement
of no less than one foot of clean soil (and potentially additional erosion protection) on top of areas with the
potential for deep contamination (denoted as alternate release criteria (ARC)-designated areas).

On April 1, 2019, RAML submitted to the NRC a Final Status Survey Work Plan for Windblown Tailings
Affected Areas (the work plan) (ERG, 2019), proposing to supplement the SDP final status survey (FSS)
methodology with SGS and ranked set sampling (RSS) as an alternative to unshielded gamma surveys and
five-point composite sampling. Within this work plan, RAML committed to providing a summary report of
the SGS to NRC in Summer 2019, but additional areas required gamma surveying to completely delineate
the spatial extent of solil potentially impacted by licensed radioactive material, which required supplemental
SGS work in 2020. SGSs were performed over the course of several months in two different years — March
through May 2019 and, after identifying additional areas to completely delineate potentially impacted soil,
March through November 2020 (Figure 2). Additionally, this report discusses resuilts from the SGS
performed within ARC-designated areas that do not currently have the ARC remedy applied to them.

This 2019 SGS was bounded spatially by the WBT-affected area boundary defined in the SDP (Komex
2006). For the 2020 supplemental SGS, gamma survey data were not collected in areas known to be
impacted by mine activities (g.g,, the Arroyo del Puerto [arroyo]) or where topographical features limited or
prevented further transport of licensed radioactive material (e.g., south and southwest of the mesa-cliff face
in the southwest comer of section 5). On the west side of the arroyo, the southern boundary of the SGS
area was defined where the talus slope of the mesa (B on Figure 2) approached the arroyo (A on Figure 2).
On the eastern side of the arroyo there are two culverts under highway 509 (C on Figure 2). These culverts
potentially provide a pathway for transportation of mine related material from the eastern side to the western
side of the highway. This area of potential mixed impacts formed the southern gamma survey boundary on
the eastern side of the arroyo.
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Figure 1. Soil Decommissioning Plan area designations. Area of potential surficial windblown impact
shown does not include 30 m buffer (Komex, 2006)
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Figure 2. Shielded gamma survey boundaries (2019 and 2020)
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2 Previous Investigations

Recent gamma survey and soil investigations took place between 2016 and 2018 in areas potentially
impacted by mill-related materials pursuant to the SDP. A summary of these studies is provided in Table 1.

Table 1. Summary of Ambrosia Lake West Mill facility soil investigations 2016-2019

Date Study Summary Study Outcomes References
Unshielded gamma survey of RAML was able to calculate grid-mean

2016 gamma count rate site-wide, as required by  (ERG, 2019)
the LTSM area.

the SDP.
Pilot soil sampling by 5-point Results demonstrated that the gamma
composite in highest 10 grids  guideline value of 29,000 cpm was too high

2016  (based on average gamma) to comply with the 95% SOF pass rate (ERG, 2019)
below the 29,000 cpm required by the SDP. Gamma guideline level
gamma guideline value. reduced to 25,000 cpm.

FSS soil sampling and Demonstrated that the top 2% of grids (as
correlation study by 5-point determined by grid-mean gamma count
composite in top 2% grids rate) did not pass the FSS? (i.e., more than
(gamma) below the adjusted 5% of the top 2% of grids failed SOF < 1).

2017 25,000 cpm gamma guideline (RAML, 2019;
level. Adjusted study design Gamma to Ra-226 correlation study ERG, 2019)
to collect additional 5-point resulted in poor correlation model between
composite samples of grids Ra-226 and unshielded gamma count rate
between 13,000 cpm and (R? = 0.24). Investigation of possible
20,000 cpm for correlation. explanations for correlation lack-of-fit.
ot sampingy s U2 e 0o s s

o1 etsampingandshielded . gy o ofmethod to small scale spatial e 2019;
gamma survey of randomly ERG ,2019)

selected grids

heterogeneity. Improved gamma to Ra-226
correlation model (adjusted R? = 0.60).

2 FSS release criteria (pCi g*'): Ra-226 = 7; Th-230 = 17; Total U = 38

cpm - counts per minute
FSS - final status survey

LTSM - Long-Term Surveillance and Maintenance

pCi g - picocurie(s) per gram
R? - coefficient of determination

SDP - Soil Decommissioning Plan
SOF - sum of fractions
Th-230 - thorium-230

Total U = sum of uranium-234, uranium-235, and

uranium-238

WBT - windblown tailings

Ra-226 - radium-226

3 Purpose and Methods
3.1 Shielded Gamma Survey

SGS work was proposed in the work plan (ERG, 2019). The work plan gamma survey method was consistent
with the SDP with two exceptions: detector shielding and transect spacing. The SDP states that walkover
gamma surveys will be performed with unshielded gamma detectors on survey transects spaced six feet
apart, whereas the work plan proposed to perform walkover gamma surveys with shielded gamma detectors
on survey transects spaced three feet apart.
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3.1.1 Purpose of Study

The purpose of this study was to capture the horizontal extent of gamma-emitting licensed radioactive
material, especially in areas that exceed the facility cleanup criteria, by collecting facility-wide SGS data.
This surface shielded gamma data would be correlated to soll concentrations of gamma-emitting
radionuclides, specifically radium-226 (Ra-226). In areas where an adequate correlation exists between
gamma count rate and sum of fractions, RAML plans to use gamma count rate as a basis for soil cleanup
decisions at the facility.

The scope of the 2019 SGS included all areas designated within the SDP as WBT impacted areas, plus a
30m buffer. Upon completion of the 2019 SGS, it was apparent that the full horizontal extent of WBT impacts
were not delineated. The 2020 supplemental SGS was designed to capture the full extent of WBT impacts
to soil, as well as to collect shielded gamma data for all ARC-designated areas without the ARC remedy in
place.

3.1. 2 Shlelded Gamma Survey DeS|gn

The 8GS was performed using two-inch by two-inch Ludlum Model 44-10 thallium.doped sodium lodide
detectors shielded with 0.5-inch-thick lead collimators, coupled to Ludlum Model 3000 digital survey meters.
Where accessible, the SGS was performed using a utility task vehicle (UTV) with detectors mounted to the
front. Survey transects were spaced at one meter instead of the three-foot spacing proposed in the work
plan. RAML does not expect that a 0.28-foot increase in transect spacing will affect the useability of SGS
data, and, for consistency, plans to perform any future gamma surveys at a one meter transect spacing.
Detector height while surveying was approximately 18 inches above ground surface. Where UTV access
was limited, the survey was performed-on foot. Global Positioning System (GPS)-based gamma surveys
followed RAML's standard operating prdcedure ESP-010 - Radiation Survey Using GPS Unit.

3.1.3 Shielded Gamma Survey Data Validation i

A shield comparison study was conducted by ERG to validate the comparability of the six shields used
during the 2019 and 2020 SGSs. H3 and ERG also performed data validation on all gamma data collected
during the 2019 and 2020 SGSs. Unusable SGS data were removed from the dataset and the affected-areas
were resurveyed.

Instrument calibration sheets and function check logs are included In this document as Appendix A.

4 Summary of Field Activities

A summary of completed fieid activities is presented in Table 2. -

Téble 2: Gamma survey goals and completed field work

! s BT L Described in Work - . Devlations from -1
th{Ggorp . \S»uE_')categ_ory:z : ,Plgn N Work Completed Work Plan i
WBT designated ) |
2019 Gamma Survey areas 576 acres 576 acres Actual fransect
30-meter buifer : spacing 1-meter
ARC designated
non-ARC remedy 344 acres 344 acres Planned transect
2020 Gamma Survey areas spacing 3-feet
: WBT expansion areas As needed 147 acres
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5 Results

Results for 2019 and 2020 SGSs are presented in the following sections and shown below on Figure 3.J

5.1 2019

The resuits of the 2019 gamma survey demonstrated that the survey did not completely capture the area
where future solls remediation may be required. Additionally, the 2019 gamma survey did not include areas
within the ARC-designated portion of the facility that do not require the ARC remedy (ARC-designated non-
ARC remedy areas), which will require a FSS to demonstrate that soil concentrations of radionuclides are
below the limits stipulated in 10 CFR 40 Appendix A.

- 5.2 2020

The 2020 gamma survey expanded the horizontal extent of SGS data. However, RAML intends to survey a
final parcel of land in spring of 2021. The 2021 parcel of land is located in section 6, near the facllity’s shale
pit. With the addition of the planned 2021 data, RAML will have SGS data coverage within the entire
historical restricted area associated with the facility, and in the cardinal down-wind directions (e.g., section
5).
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Figure 3. Shielded gamma survey results (2019 and 2020)
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6 Discussion and Recommendations

While RAML is still evaluating the magnitude and usefulness of a site-wide gamma guideline value, results of the
SGS indicate that remedial soils work will be required at the facility. To reduce the uncertainty associated with this
future remedial action, RAML plans to perform surface and subsurface soil sampling in 2021 and 2022. The soll
sampling campaign will have two purposes:

1. To identify areas where concentrations of the alpha-emitter thorium-230 preclude remedial decisions on
the basis of a gamma guideline alone.

2. Toinform remedy selection in ARC-eligible areas of the facility.

RAML is also currently scoping a new on-site disposal option (“cell 4”) for byproduct material. RAML expects that
soils remedy selection will be complete in advance of the licensing process for cell 4, and therefore does not expect
to initiate a soils remedial campaign until this licensing action is completed.
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Appendix A: Calibration Sheets and Function Check Logs
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il shole h 44~ dus & new sstut
Gamma Carator  GM seletic's sostiored cerpandaular 1o soulce except tor M 44.9.1n which the fiont of probe faces sourse
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INSTRUMENT INSTRUMENT
MULTIPLIERCAL POINT RECEIVED METER READING®  MULTIPLIER CAL. POINT RECEIWVED METER READING®
Oigta 4 mRt A 4.00 mA/he
Dsgita 2 mRine 2.02
1 mRnr 1.0%
500 pRine 514 r%
200 uRih Z03
100 uR/h 94
‘Uncenarly wittin s 23% ©F aethun g 20% Rangeis) Calibrated Eiectrcméally
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING®
Drgitat
Readout 800K cpm B00 kepm B00 kepm Scaler 800K cpm Bo. 0K Bo. oK
200K cpm 199 199 200K com 19.9 K 19.9K
BOK cpm %0.0 0.0 80K cpm g.00Kk .00k
20K cpm 19.9 19.9 20K cpm 199K 199K
8K cpm g.00 g.00 8K cpm Bol gel
2K cpm .99 194 | 2K cpm 200 Zov
797 cpm 799 opm 800 cpm go 20
zZol | 2ot | 200 cpm zo Zo

wid f10m guiented vaiue
SR04 ano ANSE N3

aanbralad Oy sancaas 1dcamaly

G e Natong. s 1 Stermia 35 angd Fachnology OfF 10 Me tauor
A nathuti D7 YSICE CONSIATIS Of Maver Dean 27 eed Dy e ratio type of calitea RIS .
1978 ISQUIE 17025 2005(E) State of Texas Cahpration License No 1O-1963

Tred ¥

Reference instruments and’or Sources: Us 127 wN 3£4

o A RGT T340

Alpha SN

v’ ™ 500 SN 251106

Calbrato James McBeth 0@1«'7 m@
QC'¢ By OO M\&A )

6 ik T 20610p 7 734 781 1431 s ieee 1503 WIECE | II2a82
a5 G112 216808 5304 5orlka 18y TIGUBE Neulton Am. 247 He T304 Razzs o vea:
Beta S/N v’ Other Am24100 66uCi)
Oscilloscope S/N v/ Muitimeter SiN 15060230

Ttle Calibrator pate L MARID
Title Final QC. Date | M (S -
a a Ay asu a0 aC 1ng :‘a‘;'}.‘ PR I i



Ordur #: 20351031/475495A

. Channel(s)
Custofnc_r : LRG Name: Threshiold-
Detector: 44-10 Serial No._: P&?ﬁ’?%ﬁﬁ' -~ Channel 1. 10 mV.
Instrument: Model 3000 Seriul No.: 23017006 :
BKG Time: 6 _ ‘ Souree(s) .
Distance: Surface Name 1D Activity Time Type
Selcted HYV: 900 Am241 a66puCi 6 Ty
Date: Menday, March 11, 2019 ' '
_ Notes: Performed using coiled C-cable.
Sighaturé: _@_,W o .
T . High Voltuge ) ) -h‘ackgrgund Amz-ﬂ B
‘ : " . Reading ’ l Rending ]
700. 474] - 10,144
730| 485 A 1278
800 441 12:209
$50] 447 12,320
000 Tyl T
‘950 462 12173
e 1600 494 12:283
) | 1.050 506/ 12,240
1,100 ) - 670 12.689|
’ ©Is0f - ia4s3] la.168
Page 2. of 2




Ludlum Device Parameters

Produet: Hodt L3000 -
Serial Number; 25017006
'g/u/ 2019 2:49:00 PM

Device

Devied Firmware

) Dé\'ice Model

Devick Serial Number h .

‘Device Real Time Clock. Day

Device Ren| Time Clock Hour

Deviee Real Time Clock Minutes

Device Real Tiine Cloek Month

Devige Real Time Clock Scconds

Deviee Real TimeClack Yenr

Deviee Real Time Clock Day of the Week

" Device: Backlight Threshold.

Device Sleap

Device Dual Level Audio Setting

Device R ta Sv Ratio

Device Log Button

Device Bachlight Threshold Low Turn G
Device Backlight Threshold Low TurmQff
‘Device Backtight Threshold High Turm On
Deviee Backlight Threshold tigh Turn off
Deviee Backlight On

. Deviee Count” Dnsplayﬂl,odc

Device Count Audie Made

Urexice Rate Reset Button

Devive Svtup Protect

Devive Auxiliary Enabled

DPevice Auxilinry Mode

‘Device Auxilmry Ao Power Down
Device-Aukiliary Wi rile Protéet
Device, Auxiliorv-Fucry ption Enabled
Device Area Monitor enabled

Device Auailiary Enabled

Deview Anniliary: 375-Etherndt-Mode Foit

Device Cnlibration

Détectora

- Device Calibration High Voltage Slepe

Deviee Calibrafion-High-Valtage Offset

Duvice Calibiatien lennﬂ {17 Pulse ’1'11rcshold.

Offsut

Detuctor [1] Sefial Number
Detector {1} Model
Detector{ 1] lligh Voltages -
Detector { 1] Overload
Detector [1}:Count ‘Time
Detector [ 1] Operation Made

49835+
N30.3842

Model 3000
-45017006
FY I

14

48:

3

56
2019
‘5
2

o

0
0.0106

Normal

© @ c o g aggo

.41 i

PR357755
44-10
400

i00

o8



————r .

Detector-(1) Auta Response Ratw
" Detector (4} Response Time

" -Detector [1) ‘Aadiv Slgmad
Detector [1) Fnablcd

- Deteator [d.Unlt & Rate- UnitTvpe
+ Detectur [1] Unit o ‘Rate Min Rapgé

Detector [1] Unit 1 Rate Min-Decimal. Point -
Detector 11 UM § Rate Max Value

- Detector [} Unit 1 Rate Mag, Range-

. Détéetor [1] Unit 1 Rate Max Deelnial Poini
Dutector: 13 Unil 1, Rare Algrn-Value

Detector [1]-Unit 1 Rate Almm Range

Deteetor [i] Unir 1 Rate AlarnyDecimal. Pomt
Detector [1] Unit 1-Seafler Unit’ Type

Detector [1] Pnit 1-Seuler 8in Range

" Betector [ 1] Unit 1 Sexler Min Decimal Point
Dr:tccmr[xl Unit 1 ScaderAdarm Valueg
Detecmrl lft?mu t Scaler Alaem, Range.
Detertor {1} Unit ;‘S(-:_xlcrﬁlnn_n Decimal-Point
Detector (1] Unit2.Rate UnirType

Detector [1] Unit 2 Rnte Miung(t
Detector [1] Unit 2 R.ue MinDP )ecima] Poing
Detector 1] Uit R.ute Max Vahie

- Netector [4] Unit 2.Rate Max Runge

Detector | - Uit 2 Rate- Max Deqmnl Point
Deteotor 1] Unit 2 Rate Aljrm. Value

‘Detector 1] Unit 2 Rate Alaniy Ratige
Detector 1] Unit 2 Rate.Alarmy Decimml, Poiut
Detector {1]’ Unh 2 Scaler Unit. Wpe
:Deu-clorlx} Unit, ”bealer Min Range.

Deteetor [1]-Unit 2 Scyler Min ‘Decimal Point
Detevtor [13 Unir’ :',Scﬂber Alarm Valiie
Dz‘!‘ectm Ix] Unit 2 Scaler Ahrrn Range
Deimnrm Unit Su\lﬁrmnn Recimal Point
Detl:ﬂor[ 1] Channel{1] Pulse Threshald
Drmoctor 1] Chadnel [1] Dead Time Gorrection
Detector [1FChannel 1} Dead Tinpe Correctivn 2
" Detector [1] Channel £1] Lass of Count Time
Deteetar] 1] Channel [1J'Canbmtmn Canstant
Detector 3] -Chanuel f1] Calibrition Constant
Lxponent

Dulgclor 141 Channcl [1} Efﬁ_mencyq ng

b'quc,o’o.c‘mc-monq:o‘;\ao‘cp-

[¥e]
2

©0000D ~ &=y 0.

o 4
‘a:ggofo”

—
o«



. Jegner g Marutaciure LUDLUM MEASUREMENTS INC

£31 Oak Sireet
Seenitc and Indstia CERTIFICATE OF CALIBRATION &2 7% *'*
orwe sdhamns, cnm starments Semeee P ACCRE!

' Saeetwater TX TE556. US A . CER ] .01
Customer ERG ) ; o ORDER NO 2(G350945/475485
Mig Ludium Measurements, Inc. Mode! 3000 SenalNo 25016921
Mfg Ludium Measurements Inc Model 44-10 senal No. PRISS767 o
Cat Date 5.Mar-19 iCal Due Date 5-Mar-20 Cai Interval 1 Year Materface _44-10Re

Check mark  vEppues to applicatic mst! and/or getecter IAW mig spec T 73 °F RH 2C % A1 7150 mm Hg
New [nstrument instrument Recewed an(nm Toler +-10% 10-20% Qut of Tal Requinng Repaw \/ Other-See comments
v’ Mecnanical ok _ Meter Zeroea "~ Background Subtract input Sens Lineanty
v FiS Resp ck v’ Resel ck Window Operation Geotropism
v’ Audio ck v/ Alarm Setling ch v’ Batt ch (M Volt) 44 VDC
v Calirated in accorgance with LMI SOP 14 8 V' Calibrated in accordance with LMI SOP 14 @
Threshotd
instrumen: Voit Set 850 v Input Sens 10 mV  Det Oper 850 Vv oat 10 mV  Dial Ratio ) = mv
v  HV Readout (2 poits;  Ref /inst 600 oo\ V Refdast 1300 11305 v
COMMENTS:
s . o fiata s L M P B R ¢ tu w vty
S . ", vl weed -
Geémra Caet 3uon  GM 06701 S PUShoned perpund widr 1) »Sutee excrpt tor M 44-4 n winch the front ct probe Lices $o.fce
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INSTRUMENT INSTRUMENT
MULTIPLIER CAL POINT RECEIVED METER READING® MULTIPLIER CAL POINT RECEIVED METER READING™
Dutal &4 mR/ne 'J/A 4.0l n%f
hgaat 2 mRhe 210
t mRn. 109
500 pRh- 518 r R
200 pRifiv 201 !
100 R 97
‘Uscenanly wilhun 2 10 CF wathe = 20%: o ) ‘ Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING®
Dagital )
r’ie?:;dnut 800K cpm %02 chM FOZ kepm Scaler BOOK cpm €0. 2K ®o. 2K
200K cpm Zeo Zo0 200K cpm 20.0% 20-0K
80K cpm 0.2 0.2 80K cpm 8.02-K g .02k
20/ cpm 20.0 20.0 20K cpm 2.00K 2.%0%
8K cpm .21 g.0l 8K cpm %03 %03
2% cprv 200 2.00 2K cpm 20\ 2o\
800 cpm %ol P go) op 800 cpm g0 B8y
200 cpm 2ov | zol | 200 com 20 20
o VRAY M gs DD, & ORI P Lenel 10 LAl Dy ST GEIR trac eatia 1) e Nalmag insrtate of Glantais At Terhnag gy W thae Loy Ly
gt e L bagsw et tereds rom SCoopted dilues 2 Gatadi Physial uOstite  F et b T s Dy T ¢ JW 3'- uhuanlt tarta™

- ekl

- a o Are rarenitn o8 ANGEN MU0 Vs ot AN NLEDS 1T 15Q0E 17 1?4 20050 exas Cal vrahcﬁ thense Ne LOD-1963
Reference Instruments and/or Sources: ''s-* 1wl U R Jes1CP Co 734 N A W TENE 153 tatolF ~324:7520
e v . o [ X758 e REPCIN S 5 3ad BetELA 1304 TOINB2 Ne.tor AT 2% be Told RaldS V' resz
Alpha $'N Beta SIN v' Other AmZz41C 66pCi)

v m & a6 SN 251106 Oscillascope SN / Muttimeter S/N 15050230
Cautrator  James Mcbc" /)am W Title  Calibrator Date SMARIG

QC'd By Tte Final QC Date S NNy 1 .

sty w IR R L T R AP PR S S B = T R ol T L . - -

e 50 -asspd Ve enrs s lEur 302 DIThmady Test
eyt T . o L IR , . 2. N

e e



Ludlum ngice Parmmeters

Pioduct: Modél 3000
Serinl Number: 25016924
3457201y 10:36:05 AM

- Device :

Devica Firmware

Device Madel
Device Serial Number
© Devive-Real Time Clock Day
Deviee Real Time Clock [our.
Devive Real Time, Clock Minutés
Device Real Tiine Clock Marith
"Device Real Time Clock Secbnda
Device Real Time Cluck Year *
"t Deviee Real Time Clack Day.of tlie Week
. Devige Buckhglu Thrisshold
_-Device Sleep .
Device Dual Lovel Audio. Setting.
Dévice R ta Sv Rafio
Dévice Log Bufton
Device ‘Backlight Threshold Low Turn On -
Device-Backlight Threshold Low Turn Off
. Devige Backlight Threshold High Turn On
" Device Backlight Threshold Nigh '{‘um Off
Device Backlight On
Heviee Count Display Mode
Device Count-Audio Mode.
Drevice Rate Beset Button
Device Setup Protect
Devier Auxihiary Enabled
Device Auxiliary Made
Devive Auxilinry Auto Power Down
" Device Auxiliary Write Protect
Bevice Auxiliury Engryption Enabled
Doevice Area Mouitorenabled’
Device Auxiliury Enabled
Doviee Aukiliary 375-Flhcmcl—ModEPort

- lik:vicc CaliBmliqn

Device Calibration High Voltage Slope.
Device Calibration Higli Voltage Offisct

Dovice Calibention Chunnel [1] Pulse Threshold
Offstet

Detectora

butectar (1] Serial Number
Detector [1] Model
Detedtor [1] High Voltage
Deteetor {1] Overload
Detector [ 1] Connt Time

. Deteetor (1] Operation Mede

- - - - .- [ ce s .

44B35C-
N30.3838

25016921

10

.Model 3000 |

5

36

3

O:

- "2019

o

Q.0 N

0.0106 -

- 40
120

qc’vc.-..r:'-_o..‘a

PRY55767 -

44710

. 100,

Go



Detecter [1) Aute Response Rute
Detector {1] Response Time
Datector [1{ Andio Sigma
Detector 1] Buabled

-Detector [1).Unit 1 Rete UnitType

- ‘Detector {1) Unit 1 Rate Min‘Range
Detector [1)Unit 1 Rate Min Decimal Point

Detector {1] Unit 1 Rate-Max Value
DetedtorT1] Unit ¢ Rate Max.Range
Detector [1] Unlt ¢ Rate. Max Deéimal Puint
Ditector{1] Cail 3 Rate Alurmy Value
Detector [t] Unil 1 Rate Alarmv-Rapge

. Detector [17Unit 1 Rate Alarm Decimal Pomt
. DetcctorhlUmUpcalenUmt"I‘ype ’

Detector {1] Unit 1 Sealer Min Range

Detector [1] Unit 1 Sealet Min Declivial Point
Detector 1] Unita Sealer-Alpray-Value .
Detcetor [1] Gnit { Scaler Alarm Rnngc
Dch_-cmr [1] Uit 1 Scaler Alarm Decimal Point
Datector [1} Unit 2 Rate Unit F)pe

Detector |11 Unit 2 Rate Min Runge |

* Detector [1] Unit 2 Rate-Min Decint Point -
" Detector | 1] Unit 2 Rdte Max Value

Detector [1] Unit @ Rate-Max Range:

Detector {1] Unit 2 RaterMax Decimal Poinl
Detector [1]-Unit 2 Rute Aarm Value
Detettor [1] Unit 2 Rate Alarm Range
Dutevtor [1] Unit 2 Rate Alarm Decimal Palut
Detector [1] Unit'2 Scaler Unit*Type

* Detector [1] Onit 2 Scmlt'r Min Rnngc

Detector (1] Unit a Seuler Min chimal Poiint
Detector {1] Unit 2 Scalér Alarm Value
Detector | 1] Unit 2 Scaler Alarm Range..
Dctcclor 11] Wiit 2 Scalef-Alarni Decimal Point
Deteetor [ 1) Channek{1) Pulse Theeshold
Dietector [1] Chinunel 3] Dead Time Carregtion

- Detector [1] Channel 1] Dead Time Correction &

Detector ] ] Channel (1) Luss of Count Tine

“Detector L1} Chunnel {1] Calibrtion Constant

Detector [1] Channel [t] Calibeation Constant
Exponent
Détector [1) Channel | 1] Bflicienty. .-un

Cow'a Q0 0 -

(<]

70

=

9

5‘~Jc~m0,g~com0..‘GOGQ:{_\—Q‘_%N—
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© " Order # 20350945/475495

*. Channel(§)
Customer: ERG Name h Threshold
Detector: :-H-l-() : Scn'a-lNo.: ER§55767 Chat}rpéll T 10 mV
Instrument: Model 3000 Serial No.: 25016921
BKG Time: 6 S ‘ Source(s) _
Distance: Surface ~ Name 1D Activity Time.  Type
Selected HV: 850 " Am241 066 puCi 6 1
. Date: Tuesday: March 05, 2019
_ “Notes: Performed with coiled G-cable.
Signature: Doy TU T
‘ vuié,h’vunjége o ~__ Background  Am24l
__ Reading - Reading .
650 o 502 2,450
) 700 T se 10,829
750 '543 12,361
800/ 568 12,392
-ss0| 540 - 12483)
©o900) 550! 12,500
930 517 12.550
1,000 84 12,816
1.050 9.052 16.866

Page, Zof Z




‘ Jes:gner ang anu!acturer LUDLUM MEASUREMENTS INC
I ©

S e CERTIFICATE OF CALIBRATION ! % Svee
wws ladlum com nsirumants

Sweetwater TX 79556 USA

Customer ERG

o \ ORDERNQO  20350845/475495
Mig Ludium Measurements. inc Moge! 3000 Serial No 250]6‘373 o
Mg Lu@um Measu'ements Inc Model B 44.10 - SeralNo PR275295 R
Ca: Date 5-Ma:-19 Cal Due Date 5-Mar-20 Cal interval 1 Year Meterface 44-10 Ra

Checkh mark  vEppues to apphicadle st and/or detector IAW mig spec T 73__F Rb 20 % AM 7150 mm Hg

New Instrument  Instrumert Recewed v Within Toler +-10% __ 10-20%  Outof To! _Requinng Repar ¥ Other-See comments
v’ Mechanical cx Meter Zeroed

" Background Subtract

.  Input Sens Linearity

v S Resp ck v’ Resel ck Window Operation Geotroptsm

V' Audio ck v’ Alarm Setung cx v’ Batt. ck (Min Vot 44 VDC

v/ Calorated in accordance with LMI SOP 14 8 " Calibrated in accordance with LMl SOP 14 9

Threshold
instiumen Volt Set 800 Vv input Sens 10 mV Det Oper 800 vV oat 10 mV  Dial Rato = . .my
v/ HV Readout iZ ponts:  Retinst. 600 ;603 _V Refinst 1300 - PA v
(¢] NT
‘ L * [EF CII N 1h -1 iat= T TewWomaet gy
R \ " o [RUTENEN : e

Gamirea Cavtvaiicn GM Ceter Urs pIslicned DerpendiLuiar 10 Suurce axcept o M 44.9 .n winch the front of probe faces scurce

RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INSTRUMENT INSTRUMENT )
MULTIPLIER CTAL. POINT RECEIVED METER READING® MULTIPLIERCAL POINT RECEIVED METER READING
Digital 4 mRoyr ”/A 4.00 "‘M’
Digntat 2 mRiry i 1.9)
" mR/hr 990 ,.g/L
5Q0 uRsnt v 50%
200 uR'nr 200
120 uRinr (ol
uncenarty v 2 3. CF wimin » o0 Range(s) Calibrated Elocironicilly
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING
g:"‘a:?cly\.g 800K cpm 79 kepm 7 kcpm Scaler 800K cpm 79.9K 799K
200K cpm 199 199 200K cpm 19.9K 194K
80K cpm 79 79.9 80K cpm 749K 794K
20K cpm 194 9.9 20K cpm 19K MK
SK cpm 7.9 7.9% 8K cpm 799 79
2K cpm 2.00 2.00 2K cpm 199 194
20 cpm 7% cpm 798 cpn 800 cpm 17 go
230 cpm 20t | zor | 200 cpm Zo 2c
Faxt Whgga e Tdr 55 W Lty e )

g BbKIve . TEE et R Baen calmrgtod by standars traceotie t (kg Nabona nstiwe of Staraa 18 pnd Terrroiogy 9 1€ e o - atun fates ¥

Ot i Sl Cdrids

sl : O BLLePIal vaused of Nalurdl Phvavar O slaMs & have Deun Jeui sl Uy !"{ @y iyoe 3 Calbiabon techimgues o
SR G vaSIE NI J u.:'v:r ey v»w:;m G 2340 Y. \Maaf 3 ANSI NI 1R h‘ ISOrIE 7025 2005 E) State of Texas Calbration Luense No LO-1963
: S5 B T T 3 BT P w SITA%
Reference instruments and/or Sources: Cs 127 &N Stk i WECP 723 T4 3 3 8 ALIVN 140 €f 2! \/
R LYo ] Touw! AN LRES ol 2 ache S3ue s tube hae: PR Neudor Areddd e i-d4 Re226 VY
Alpha S/N Beta SN v’ Other AmM241(°0 68uCy)
vl
v ma00 SIN 251106 Oscilioscope S/N v" NMultimeter S/N 15060230
Cabbrator  James McBeth W Ttle Calbrator Date 5 MARIA
g : - pate S ™N\aqr. 9
QCc By AR, W Ttle FinalQC 2 ! ey
-, Fa 3T W « g L] LS s W opoa. om0 At g Ba.ses Coagris M Bt 808 ooy TES
I 2_ - . asdvil el M e LT .
) .o i .



Ludluni Device Parameters

Praduct: Model 3000
Seridl Number: 2501697
3/5/2019 Y144:30 AM

Device’

. Device Model - R o

Device Firmware

‘Device Serial Numbet

* Device Real Time Cloack Day

Device Real Iime €lock Hour
Device Real Tinie Cloek Mlnutes.
Device Real Tanie Clock Month
Device Real Time Clock Secostds
Device Real'Tinie Clock Year

‘Device Real e Clock Day of the Week ce
© Device Backlight ’l‘hmﬂmld - ’
. Device Sleep

Device Dual Level Audio Sptting
‘Device R {o-8v: Ratie

Device Log Button

Desvice Backlight Threshold Eow l“urn On
Device Bucklight Threshold Low Turn OfFf

- Device Backlight Threshold High Turn On

‘Nevice Batmighl Threshold High I‘um Oﬁ'
Device Backlight On

Device Count Display Mode

Denvice Count-Audio Mode

Device Rite Riset Batton..

Devige Setuy Protect

Device Auxiliany Enabled

Device Auxilinry Mode

Devics Auxiliarye Auta Power:Down

Device auxiliary Wite Pratect:

Tevice Aukiliary Encryption Enabled )

Device Area Monjtor oriabled . ,
Device Au.\nlmr;. Enabled - 7 : )
Deviee Auxillary'§75-Etheriiets Moidd Por%

Device Calibraution

¥etectora

" Devieo Calibration'] ligh: Voltage Slope

Device Calibration Wigh-Valtage Offset

Device Caliirtion Channe! 1) Pilde ‘I’ll‘re.\,hold
Offsat

Detectar [1] Serial Number
Detector [ 3] Mogel .
Detegtor{1] High Voltage
Detector | 1] Overdowd
Detector | 1] Count Time
Dutector [1] OperationMode

49835C-
) N30 3838

j\:(odd 3000.

25010973

5.A

9
44
3

25
2019

6 .-

kS

X
Q

10.0106

o.
_ 0
120

17

100

-48

PR375295-

. 4410+

100

=]



‘Détuctor | 4] Auto Responszatr;

Detector (1} Respouse Time

Detector [1] Audio Sigma

Deteetor [ 1] Enabled

Detector [1] Unit 2 Rute: Unit Type

" Petector [v] Unita Rale Min Raiige

" Deteetor [1] Units Rate Min Declinal Point.
Detector {1} Unit 1 Rate Max Malue
“Detector [1]-Uni71 Rate MaxR.mge

Dotector [1] Wit 1 Rale May Decimal Paint
Detector [1] Unlt & Rate. Aluernlue
Detedtor 1 Unit 1 Rute AlaFm Range
Detectar [1] Unit 1 Rute Alarm Decimal Pomt )
Detector [1] Unit Scaler UnitTyps ’
Detectorti] Unit: Sealer'Min’Range

Detectar [1} Unit v Scaler Min Deciinal Point
Tietector [4] Unit 1 Sealernlgrm V{ﬂuo
Betector [1] Big 1 Sculer:AJurm Range
Detector {1] Uniry Sealer slarm Decimal Point
Detector [1) Unit 2 Rare Umt Tipe
Detector[1} Unit 2 RateMin. -Range

“Drtector [ 1] Unit.2 Rixte'Min Decimal Point’
Deteetor 1] Unit 2 Rate Max Valug

- "Detector {1] Unit 2 Rate Max: -Ratige
Detector {1] Unit 2 Rate Max Decimal Point
Detector [1] Unit 2 Rate Alaim Vylue

Deteeror [1] Unit 2 Rate Alarm Range
Detectord 1] Unit 2iate Alarm Deeimal Pmm
Detector [1] Unit 2 Scaler Unit Type
Duleﬁor[x] Unit 2 Sealer Min Rzmga

" ‘Detector lll Unit 2 Sealer'Min Decimal Point .

Deteetor [ 1] Unit 1 Scaler Alarm Valoe
Detector [1} Unit 2 Scaler Marm Rarige '
Detector {1] Unit 2 Sealer Alarin Decimia)- Point:
Detector [t]Channe] [1] Pulse Threshold.
Deteetor 1] Channel (1] Dead Time Correction
Detector F1] Channel {1]-Dead Tinié Correction 2
“Detector {1) Channed {17 Loss of Count Time -
Detector {1} Channel 11] Calibration Constant
" Detector {tf Channel R} Calibration Constant
Exponent .
Detiigtor{2] Chatinel [1] Efficiency 4pi

e e e cm e — e oy e
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50
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Order #: 20350945/475395 " Channei(s)
-Cuslbmcr: ER,G . ) ) . - Name Threshold
Detector: 43-10 ,S.erj;nl No.: Pl_{37—52954‘ ) Chiu_mcl 1 B 10 mv =
Instrument: Madel 3000 Serinl No.: 25016973 .
BKG Time: 6 . Sdource(s) ‘ '
. Distance: Surface Nime D Activity Time  Type .
. St;lyctcﬂ ﬁ'Y: 800 : 4 ' Am241 : 0.66 nGi 6 i ’
Date: Tuesday. March.05. 2019
. Notes: Pertormed with coiled.C-cable, -
Signature; MW : _
High Voltage B Background Am241
h . - Reading 1 _ Eéuding
600 577 - 9,272
650 701 10.965
] 700 574 ] 11,503
750 660 i 11,472 _
- Z 800 B 492 - 11527
850 . sl 11.424
960 33 11,5 1;3
550| 743 1,612
1.000] 1588 21.642§
Page 2 of 2



Environmental Restoration Group, Inc. ;

-ERG Certlﬁcate of Calibration 1309 Wesigion & NE. i 10

Cahbration and Voltage Platean - f«?ﬁgng%;m
Meter: M@;f;c;umr: ~ Ludlum ModclNumb; 3000 B Serial Number: o ;Lsonods -
Detector: Maﬁufncturen _ Ludlum - Model Number: 44—!0 : Serial Number: PRE%SSTII‘
o M;hamcal Check @wm Operation - HV Check (- 2.5%): W 500V w1000V & 1500V

W) F/S Response Check 54 Reset Check -Cable Lcnth 7] 39-inch lv] 72-mch | Other' -ft coil cabl

1.1 Geotropism © bl Audio Check

¥ Meter Zeroed 7 Battery Check (Min 4.4 VDC) Barometric Pressure:  24.3  inches Hg
Soufte Distance: [1Contact & 6 inches [] Other: ~ Threshold: 10mV . Temperawre: 72 °F
Source Geometry: /] Side [ Below (] Other: Window: o4~ Relative Humidity: - 20 %

Instrument fonnd within tolerance: o) Yes ] No

Rangefhéultipliey Reference Setting “As Found Reading" Meter Reading 1}:,:,%?1m _Log Scale Count
x 1000 400 422 - 400 400000 '
X 1000 100 ‘ 101 o1
x 100 400 C a2 402 40200
x 100 100 _ 100 100
x 10 400- . 40 a2 4000 -
x 10 , 100 : o100 100 '
x1 - 400 N 400. - 40 - 40
x1 100 : 101 101
HighVolege  Source Counts Background Voltage Plateau
T 650 S 57683 o
700 61028 100000 = »
750 - o 6209% - - . . 30000 — /
800 62876 60000 ,,.-crs:ﬁﬁﬁl——
— 850 — — 61— 9367 — 40000
‘ 900 - 62784 - 20000
950 62905 : ‘ :
1000 63977 0 T
1050 69432 , . & & & L E
1100 : 94273 4 ' SR -

Cormments: Firmware = SLC-N30.4364, Units 1 = R/hr. Units 2 cpm, £V Plateau Scaler Count Time = 1-min. "Recommended HV =
850 veurs

Reference lnstruments and/or Sources ’

Ludlum pulser serial number:L] 97743 M 201932 Fluke multimeter serial number: (187490128

i3 Alpha-Source: Th-230 sn: 4098-03@12,800dpmy/6,520 cpm (1/4/12) ¥ Gamma Source Cs-137@ 5.2 uCi (1/4/12) sn: 4097-03
[ Beta Source:  Tc-99 sn: 4099-03@17,700dpmv/11, 100cpm(1/4/12) [ Other Source:

Calibrated By: Q/(}/ Calibration Date: r/z;af//?,  Calibration Due: ‘s‘/.;_a/év o
Reviewed By: %/ pate:  5,/28/79 . : .

ERG Form ITC. 101.A
This calibration conforms 10 the reguirentenis and ucceptable culibration condttlons of ANSIN3234 - 1997



Channel(s)

Order #:
‘Customer: A | Name - . . Threshold
Detector: 44-10 Serial No.: PR35§771 Chanuel: 1 T 10mV.
Instrument: Model 3000 . Serial No.: 25017006 ‘
BKG Count 60 seconds’ ) Source(s)
Time: Name ID. Activity ~ Count Time (Sec)
Distance: Cs-137  4097-03 5.2uCi 60
Date: Tuesday, May-28, 2019 : 010412
Notes: : ’
Signatufe: ]
" [High Voltage Background Cs-137 (5.2 uCi 010412)
500 ' 983, . 16021
550 2513 - 33261
600 5729 50757
650 8301 . 57683
700 9056 61028 .
750 9289 " 62096
800 9084 62876
850 9367 62771
900 9168 62784
950 - 9332 62905
1000 9510 63977
1050 10453 69432
1100 14047 94273
1150 - 23212 155016
1200 35878 289945




Lundlum Device Paramaters A

Product: Madel 3000
Serial Number: 25017006
p/28/2019 2:08:38 PM

Device

Device Firmware

. Device Model

Device Serial Number

... Device Real Time Clock Day
.. Device Real Time Clock Hour
- -Device Real Time Clock Minutes
_ " Device Real Time Clock Month
‘Device Real Time Clock Seconds

Device Real Time Clock Year
Device Real Time Clock Day of the Week
Device Backlight Threshold

: Device Sleep

Device Dual Level Audio Setting

Device R to Sv Ratio

Device Log Button

Device Setup Prtct

Device Count DisplayMode

Device Count AudioMode

Device Back Light Threshold Low LightTurnOn

Device Back Light Threshold Low LightTurnOff

Device Back Light Threshold High LightTurnOn

-Device Back Light Threshold High LightTurnOff

Device AuxCom En

Device AuxCom Mode

Device AuxCom Pwr Mode -

Device AuxCom Pwr AutoOffTm
Device AuxCom WritePrtct

Pevice AuxCom Crypto En

Device AuxCom AutoMode Interval
Device RateResetBtn

Device Button Handle RateMap 1 -
Device Buttori Handle RateMap 2 -
Device Button Handle RateMap 3
Device Button Handle CntMap 1
Device'Button Handle CntMap 2
Device Button Handle CntMap 3

- Devico Calibriltloq

Detector 1

Devica Calibration High Voltage Slope

Device Calibration High Voltage Offset

Device Calibration Channél [1] Pulse Threshold
Offset

Detector [1] Serial Number
Detector [1] Model

5LC-N30.4364
Model 3000
25017006

28

14

WY  LL L o000 0mR

41

PR355771
4-4-10




Detector [1] High Voltage
‘Detector: [1] Overload
Detector [1] Count. Time
Detector [1] Operation. Made
Detector [1] Auto Response Rate
‘Detector [1] Response Time
Detector [1] Audio Sigma
“Detector [1] Enabled -
. Detector [1] Channel [1] Pulse Threshold

- Detector [1] Channel [1) Dead Time Correction

Detector [1] Channel [1] Loss.of Count Time
‘Detector [1] Channel [1] Calibration Constant
Detector [1] Channel [1] Calibrarion ‘Constant
Exponent
- Detector [1] Channel [1] Efﬁciency 4pi
Detector 1 Channel 1 CPSOffset- -
" . Detector 1 Channel 1 Dead Time Correction 2-
Detector 1 Unit1 Rate Unit

Detector 1 Unit 2 Rate Unit

Detector 1 Unit 1 Rate Min Display Value
Detector 1 Unit 2° Rate Min Display Value
Detector 1 Unit1 Rate Max Display Value
"Detector 1 Unit2 Rate Max D;splay Value
Detector 1 Unit1 Rate. Alarm-1

Detector 1 Unit 1 Rate Alarm 2

Detector 1 Unit 2 Rate Alarm 1

Detector 1 Unijt 2 Rate Alarm 2

Detector 1 Unit 1 Scaler Unit

Detector 1 Unit2 Scaler Unit

Detector 1 Unit 1-Scaler Min Display, Value
Detector 1 Unit 2 Scaler Min Display Value.
Detector 1 Unit 1 Scaler Alarm.1 _

Detector 1 Unit 1 Scaler:Alarm 2

Detector 1 Unit 2 ‘Scaler Alarm 1

Detector1 Unit 2 Scaler Alarm 2

850
100

"50000'q8

999000
- 999
999
999000

999000 .
- R
‘counts
-6

© 0000




LUDLUM MEASUREMENTS, INC

Designer and Manufacturer

' of

“ Scientific and Industrial 501 Oak Street & g{;’;:\

- instruments CERTIFICATE OF CALIBRATION 2252360404 lacuas
Sweetwater, TX 79556, US A T CE

www iludiums com

Customer ENVIRONMENTAL RESTORATION GRP ORDER NO. 20348366747

Mfg  Ludlum Measurements. Inc. Model B 2360 - " Serial No. / 7 7/, _ B

Mig Ludlum Measurements, Inc. Model 4393 Serial No. wylﬂj R

Cal Date 28-Jan-19 Cal Due Date 28-Jan-20 Cal. Interval 1 Year  Meterface 202-855
T 73 °F RH 48 % Al 588.0 mm Hg

Check mark _j_ﬁpplies to applicable instr. and/or detector IAW mfg. spec
"~ Outof Tol. [ ] Requiring Repair [ | Other-See comments

" New Instrument Instrument Received | -+Within Toler. +-10% [ 10-20% |
 Mechanical ck W/ Meter Zeroed [T Background Subtract | Input Sens. Linearity
F/S Resp. ck /| Reset ck. '/ Window Operation | Geotropism
7 Audio ck [y Alarm Setting ck. / Batt. ck [1-RS-232 Port OK
~Calibrated in accordance with LMI SOP 14.8 [ Calibrated in accordance with LMl SOP 14.9
instrument Voit Set 850 VvV
7 HV Readout (2 points) ~ Ref /Inst. 500 I SH>_ V Reflinst 1500 1 SV V
Firmware Version: 370 /O ‘,911 7 (EEPROM Settings)
Alpha Threshold: JR 0 e User Time: A 7]
Beta Threshold 3.5 v Alpha Alarm ?M
Beta Window R0 e Beta Alarm: Mf
Ovedoad  Sp - yp ShMulete 18'?[)‘ V707 S ABAam:  PAPAP G
s calfe. .
‘ vodei23600ate | /25 / Rolf

Instrument calibrated with a m
High voltage set with detector g oy~ /p acemp s tp) Calibration Date Due: , | /A5 /[ AL

COMMENTS:

Gamma Calibration  GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING®
x1000 400k cpm ) Yg0 Yoo
x1000 . 100k cpm - @0 . e :
_x100 40k cpm : Yoo Yoo
x100 10kcpm 100 0
x10 4kecpm Yoo 72
x10 1k cpm 100 e
x1 400cpm Voo Yoo -
x1 . 100cpm_ I /) A— V{7 —
*Uncentainty within  10%  C F. wathin £ 20% o ~ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING*
Readout 400kcpm 39 5755/[0) B 995¢ (p) §ohle
40kcpm 3975 7S o SR SR
4kcpm 499 397 / » 7
400cpm /. B S ‘ o
- ¢ y -
ang Technology, of 10 the cahbration faciblies of

instrument nas been calibrated by standards fraceatie o the National Institite of Standards
ved by the ratio type of calibration lechniques

L ugium Measwements. Inc cendies that the above
or have bean denvod from acceptad values of naturs! physical constants of have baen dern
State of Texas Calibration License No. LO-1863

oiner intemational Stancards Organization membars
The calibration system conforms 10 the requirements of ANSINCSL 2540-1-1804 and ANSI N323-1878 ISONE 17025:2005(E)
Reference Instruments and/or Sources: Cs-137 SN | | 059 [[J21716P [ | 2281CP Mrao [ j73a [ 781 j1131 [J1e1e [ j1esa ] tecs [T resce ] 23242521
|§717C0O s716C0 (60646 | |7oBe7 [ |7a4t0 [ ] €862 [[] G112 [ | 2188CP ] s.a04 [ ] S-1084 [ T10081 [] T10082 Neutron Am-241 Be 1304 Ra226 [ Y88
v Alpha S/IN Pu239 SN.7053 |y BetaSIN TcQQSN:@gWS_QLS_f'YQOSN:SZSI'_ [ Other — R .
o Multimeter SN 86250390

& MSOOSN 190566 O 2000pe O e
e 7 ~ Date __2?‘;22"‘ "/f

Calibrator  Jason Flores 7~ ~~ & Title Calibrator B
N\ Tie FinalQC  pate 22 Sanib

QC'd By B R

Trog cortfcate shal no! B (QrO0UCed SXCAPT N il w ?*-:,7'"— atd10n BORroVEl of Ludium Measurements inc AC inst Passed Dielectnc (H-Pot) ang Continuity Test

FORM €238 0032017 Page at ol Oniy Fasied — R



LUDLUM MEASUREMENTS iINC. |

Dasigner and Manufacturer
. o LUDLU MEASUREMENTS.
Sciantifc and Industrial 328-235-5494 {%

ko lastuments ) Swoatwater, TX- 78558 U.SA. ) CERT# 4

Bench Test Data For Detector

Custoier _ENVIRONMENTAL : RESTORATION-GRP i : : ORDER NO.____20348366/473835
Detector __43-93 »Sedal No. P ﬂaﬁ?é‘23 _ Alpha Inpﬁl Sensitivity 20 mv
Counter ___ 2360 seaiNo._ )7 7/£4 " Beta Input Sensitivity 3.3 V.
Count Time _Minute _ _ Beta Window 392 mV.
Other _ -Distanca Source to Detector S-/né' e, -

o 4 ~ Isotope Mﬂ lsotope _ Je9 9 1sotope ;S/.’Zf;@_
Figh Background - S%° D Y900gp~— Sie 32ompe . S LEMRL
Voftage . Ampha Beta Alpha Beta - Alpha peta” . W _.____m

€00 | _p. 13| S5 RIG L[5 BYeS  Redl0.

0
gas | g | 150 \gpdd 30/ | @B /Y] | A 2ys3S
CBSO | o b7 po3( may | AS. 1745 L © F A7AS
Tg75 | a_ i 9a7[4R07 Y17 L3R aaved| [l J8FAST
,_.fzmzw,:__z.“,__._aab L é/w 505 | 26 A2k 26 Qw3

R SR

~ : gt e

P

< 10% aftar 15 hour static test'uslng 39" cable.

[} Gas Proportional detactor count rate decreased
< 10% after 5 hour tatic-test.using 39" cable and alpha/beta counter.

] Gas pmnoﬂh"mal deteclior count.rate decreased

| . %' ‘ Date ) K74
Signature Jason flofes . LA /“-""‘ - =

sm? 2\\, |
FoRihce o ' P - 2 e Serving The Nuclear Industry Since 1962 - .



Designer and ”(';""'“‘“’e’ LUDLUM MEASUREMENTS, INC
“ Scanikc end invainal CERTIFICATE OF CALIBRATION 5o oo 5o S
o Sweetwater, TX 79556 U S A T CE
Customer ENVIRONM&NTAL RESTORATION GRP i o __ ORDERNO ~2_9§58366M73}_§5_“
Mig Ludlum Measurements, Inc ~__ Model ; 2360 SeralNo. /77/5Y
Mfg Ludium Measurements, Inc. Model 4393 Senal No /’[L ZQQ 67 5 S
Cal Date 28-Jan 19 Cal Due Date 28-Jan-20 _ Cal Intervai 1 Year  Meterface ____202-855
Check mark  vApplies to applicable instr and/or detector IAW mfg. spec T 73 °F RH 48 % AR __ 6880 mmHg
New Instrument Instrument Receved _~Within Toler. +-10% _; 10-20% ~ Qutof Tol. __ Requiring Repair . Other-See comments

vy’ Mechamical ck
F/S Resp ck v Resetck

v Audio ck v Alarm Setting ck.

_Galibrated in accordance with LMI SOP 14 8

" Meter Zeroed

Background Subtract
" Window Operation
v/ Batt ck.

i Calibrated in accordance with LMI SOP 14.9

' Input Sens. Linearity
| Geotropism
——RS-232 Port OK

Instrument Volt Set 800 Y
V HV Readout (2 points) ~ Ref /Inst 500 1 Sp/ V Ref/inst 1500 1 SSPR N
Firmware Version :fqo (O Z > (EEPROM Settings)
Aipha Threshold: 10 sne User Time- Ll
Beta Threshold 38 mu Alpha Alarm’ GAPA7T
Beta Window 30 ™M Beta Alarm: P vs il
Overoad  Spy 77 Siuigre [iyph” /2K . A/B Alarm 73779
Instrument calibrated with a «  cable. Model 2360 Date ) RE / A0/%

High voltage set with detector g f”[&,,, g TR

Calibration Date Due:

) LR JAao’l

COMMENTS:

Gamma Canbration GM detectors positioned perpendicular to source excepl for M 44-8 in which the front of probe faces source

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
x1000 400k cpm Yoo ) - ypo
x1000 100k cpm WA /00
x100 40k cpm Ype koo
x100 10k cpm o [e0
x10 4k cpm Ypo Yoo
x10 1k cpm e L0
x1 400 cpm You Yoo
x1 100 cpm 100 LLo¢
“Uncertainty within £ 10%  C F within 2 20% L ) ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING® CAL POINT RECEIVED METER READING"
g:eganc?éut 400kcpm 9;3?2 /o) Yopi A /c/) lé?:gle :
“40kcpm yoo3 - Y003 =] e
4kcpm we / You -
400cpm Yo Yo
40cpm t{ W 7
andards and Technoiogy. of 1o the cahoraton (acilites of

| wdtam Measurements Inc certhigs that tha above instrument has bean

calitrated by standards traceatie to tne Natonal institule of St
~imet imternakona Standards Organization members of have boen genved from accepled values of naturai physical constants o have

been denved by 1he ral o type of calibraton techmigues
State of Texas Calibration License No LO- 1963

Yo caarahon Systam cantonms 1o the requiremants of ANSUNCSL Z540-1.1994 and ANSIN323-1578 ISO/NE 17025 2005(E)
Reference Instruments and/or Sources: Cs-137 SN 1058 | [ 2171CP T zzeice | i720 1 73A TR 7EN 1139 1 1616 | 1696 1908 | 1810CE D 2324521
5717CO 5719C0 60648 70897 73410 ESS2 G2 2168CP {  S-3u4 | [ S-1084° T T10081 - 110082 Neutron Am-241 Ba T304 Ra226 _ Y98
v Alpha SIN Pu239 SN'7053 '/ BetaSN  TcO9SN.5280,SrY9OSN 5281 Other
v ™ 500 S/N 190566 Oscillgscope SIN o - Multimeter SIN__ 86250390
B 2
Calibrator ~ Jason Flores _}%,«%/’;""" ~ Title _Calibrator Date _ 2 S "j;k ;""’L?
v - ~
QCd By \\\v\ﬁ — e Title FinalQC S pate 2 j,‘:ux\‘)
e atEr AEErOad O Lutes Meas,emany Tl AC ins! Passec Dee;':"*%’ ara ta*?/'u:y fes'.

Tris CRNLCate Shal ~C1 BE 180 00uied dacert in iy at”

FORN AR sTane Paze

Faeds



LUDLUM MEASUREMENTS INC
Dedgnetmmmdachrer 561 Oak Streat ' &
smﬁaandlnumnal 326-235-5404

W‘M om tnst !

Bweetwater, TX 79556, US.A

*GE 01

Bench Test Dala} For.Detector

Customer  ENVIRONMENTAL RESTORATION GRP

. Serial No.Zﬂ??qé7é .

ORDER NO,_

 Detector 43.93 : : o
- Alpha Input Sensithvity /Ao mv
Counter 2360 seriaiNo. ) 772/ 5Y Beta Input Sensitivity 3’ B\ __mVv
CountTime _IMinute  _ — Beta Window _mv
Other - . ' Distance Solrce lo Detector _5WF% Lp
lsotope [BABG__ isotope _JCT7 lsotope SLYLE _

High™ Background Size QYgpogp~—  Size ?ﬁm S‘NW

. Voltage Aot Bota Alpha Beta Alpna _

_250 0 -y |S¥a 340 | 23 [3%3 2 [ a Rzt
75 . /52- 15886 LYol | Rg Jbyw) | O RA5733
_Fpe 0. Lj76_ .  ST00 ; Y. f/izz‘/:} { g8y
ZRY O pY7 ..i8023 ihp3 | IS . | /% Aedso
%30 _jl,w@\;,_w&i; ,Imm BRp |4 ':MW 47 %733

e I . ,
N | ?
T T { ( ; i :
s ——dii it = :
e e s e e e e et et o] — —_— «- -~

1
f.",f_

SEDNGUIYL NPITRI TSN

P el kit

1] Gas Proportional detector count rate decreased < 10% after 15:hour.stalic test uslng 3¢ cable.

{”} Gas proportional detectorcount rate decreased °

_ Signature Jason Floes /ﬁ;@“——”"' e
’ F;a;;c é'}}e' &

FORIA 4R DBI152017 -
: ; e Serying The Nuclear Industry Since 1862 e

¢ 10% after 5'hour slahc\te_sl using 39" cable and aipha/beta countsr.

s D& TG



S ' w - . LUDLUM MEASUREMENTS, inc. . -
Lv_l Scentifie-and Industnar

CERTIFICATE OF- CALIBRATION £01:0% e )
AR, Comn Smmarx 70668, U.5 .4, y
Custorer ERG . L Y - .~ ORDERNO, 20348368&5?3835
Mig. '-Luwwn lfﬂmsl.sr'ar’nemts.L Ing. - Moded. e -2929 . "Sarial No._, ) 732
Mg Ldlum Memramenls, tne, Model » 43.10:1 - SenafNo. . AR 15782
Cal, Date _ 2%-Jan19 ~ GalDue Data’

529~Jan1-éq -

-Cal Interval I Mahrtaoa 202-01

“Chiack mark Mmmmm N8l and/or detector LAW mfg, spec, T___ 73 °F RH 0_% An 7i3.0° mm:Hg

] New instrument Instrument Reteive -

aW‘dhm Toler, *:10% (]1&20% [JOut of Tal. E‘(Requngenaw 1 Other-See comments,
Q}'Mechamcalék ) Window. Operatio ' . )
Mﬂucﬁock - :
AphaSpnsitmty ©_ 175 mv  Bers Senélivit. 4 mV Betawiidow 50 mv
zf maccoraanoewmu.wsop 14.8 )

[] Caﬂbmtaﬂ in accordance with LM SOP 14.9

- High Voltage.set wnh detector connected. :

IV v Reagout (2paints)  RatAnst S0 Y38 VoRetins a0 9(
‘COMMENTS: o T ’ o
CAL 2Tt & 39% famne : : ' '

Instrument Vok Set 7850 v '.Qf.fg

~2= On Highi Voltage dlal,

Ganvmt:aﬁma:m Gmd&ecbrsposmoed pemen&wm;wsoumemapﬂorh“#ﬁin wmmmetmmofpmbafacesm

REFERENCE CAL ] POINT ' INSTRUMENT RECEIVED INSTRUMEP;I:F’N—!ETER READING*
M)ha Channel ’ i
Digital Readout 400K com- -  qooSk = HeOSE ey,
40K.cpm- _ K ‘f“-vi" { ) - t’;'/a,«}é F
4K com. B lxa//-" A ol /1
400 com o g0 (

_30epm . ‘// S “:’(f

S
REFERENCE CAL POINT JNSTRUMENT ‘RECEIVED INSTRUMENT METER READING'
Beta/Gamma Channel . )

- Digital Reagout 400K gpm. AT gon 7w
. _40Kopm - ok ( ' L ‘“)é ,
‘ 4Kcpm . Yors / ' - el /
’ ’ ) Yo ) 0
400.cpm__. » — . L
__40cpm _ 4 ( . i i ?’ %
w{,’m&rﬁh.zo% CF wmtien ¢ 20% L . : - )

o 1, 0f Catbebon tech
. piyaal tonstarie of have been dorved by B rano type, No LO-1683
.umammmhmmetmwm 2540- 111594 snd ANSI K3Z3-1578, ISO/IE 17028:2008(E) o State ol Texas Cafibration

quumhstmnmwormcmarsm[}m{j‘“ﬁm D3 2evee Jreo [ [Yver Lo [iess ] 1evs. {]1oce Dlmf.:mm:f:%m
3560 (srecy [Jeoses [hramr (T C)ess2 o [jﬂmpfjs-am [‘_’]smug “T1c081 {jruxm Wouron An-241 Be. {7

7 Apha s B PU-239. 2028 m’ Be{a;,S/N __TC-89: 5270 C14: 1867 . ;;y Otheir
" ] ' - ‘ 706024889,
9 m 500 S 238375 Oscloscope SIN : " [ Mukmeter SN ®0,25_8L9
’ ‘ ‘ ' ; . : o f
siorator :-j Tile _Calibrator S pate ___ TG0
Duaing Jackson . A% i

c'dBy M Xé._z s e s?\na\'gt; — Date 53:’*.:3"‘“‘"5{‘

nmmmmmemgnm wﬂwmmwwamtmm hc ™ rAPammewmm
. 5 2. - anty || Eateg
e R o e 3R [Tl b Pa.a;n of . ) —

AV




[ oo LULLUM MEASUREMENTS, INC. __

of 501 Qak S_ﬁaot ; LAY i
- . - Screntdic and Industria! 325-235-5404 .
e ludioms com '
: Jnstrumenty Sweetwiter, TX 78556, U.S A. 7 CERFT # 01

Bench Test Data For Detector

".  Custorer ERG

ORDER NO. 20348368K73836

Detector _ _ 43-10-1  ___ “Serial No. % (S7X°2 . - -
S o ' _— Zg / -Alpha Input Sensitivity £ 75 __mv
Counler ._2020 Serial-No. (S 73-2'0 Beta Input Sensitivity ___eﬁff__'mv

. CountTime TMinute

Beta Window

: _ : _ » 50 mv
Other _ o . Distance Source to Datector (-514@(/ .
Isotope ,l_)y_- Zﬁ?ﬁ Isotope Z‘C’ -ﬂ * .- lIsotope <, / ?f K

High Background . S2¢ eyzkoby Size 7 3. 3Kefmr Siza_z2/, 71097
Vollage - Algha Bea - Agha Bela Alpha - Bela Apha - Beta
725 o g/ 6y 1399 | 5 |95 | o |iswr
¥ 750 | o | 54 §Y97 | ys o1 12j9y © | zr358
775 Q 55 Gz 3( Y37 (0. 209 { | 2gote
500 L 192 | 9%y oy | o lyess7 [ 9 2iras
{
:
; |
[} Ges Proportional detector count rate decreased ¢ 10%-after 16 hour static test us!ng 39" cable.

{3 Gas proportional detector count rate decreased & 10% after § hour static-test using-39™ cabfe and alpnafbela counter,

Signature Duaine Jackson ,Zﬁ(@?;\ 2N Date _ 2‘1—;)7:;,.»:(4-’?:

FORM Cal agihregdy - Page ?/*:' 1

e Sarviing:The Niclsar industry Since 1 962 ™



N “ - = i‘“’“(’)}u [YIIeTYYT -] ) - . LUDLUM'MEASUREMENTS" lNC' -:“";
'_ . Sclentific ond Ihausticl BRATION 07 0aksSteet - |
- s < QERHFICATE OF CALIBRATION 325-235-5494
s Sweeotwater,.TX 78556, U.SA N '
Cu.ﬁom ERG . — ORDER NO._. ___ 20349475/474567
Mg, reme Model 19 SeiaiNo._ / 8¢ B¢/
Mig.” Modet Seral No.
Cal. Date 12-Feb-19 Cal Due-Date- 12-Feb-20 Cal, Infm;}m_’ Melerloce_____202-014

Check maork Eoppnes lo epplicable instr, and/or-defector AW mf§ spec.
[ New inslrument

T. 72 _°F RH_____ 28 % All___ 7100 mmHg
Insirument Received  [TWithin Toler. +10% []10-20% [ Out of Tol. [ Requliing Repair [] Other-See comments

i . Mechanical ck. M Meter zerced [ Bock C
e pround Subtract L] Input Sens. Unecrity.
B4 Fis-Resp. ck 5 Reset ck, [(] Window Operation B4 Geoiropism
B4 Audio ck. [ Alarm Setting ck. 54 Batt.ck. )
(0 Colibrated in accordance with LMI SOP 14.8 [E’C/onbmted In accordance with LMI SOP 14.9
Instrument Vou Set 730 .V Input Sens. 34 mV Det. Oper, Vv at mv TDhrk:u Ratio = mv
[ Av Readout (2 pdints)  Ref./inst. _/ - V  Refnst, » N} v
COMMENTS:
Gy Caitrabon: mmmmmmwmmwpmummmmmmmwmm
REFERENCE ’ INSTRUMENT REC'D” INSTRUMENT
RANGE/MULTIPLIER CAL: POINT "AS FOUND READING" METER READING*
5000 - - ’ 4000uR hr k¥-d=loX : Yoeco
5000 1000{iR/hr - 259 FI-X-X-]
-S00 = (=]®) 35S B £-Xe)
200 100pR/Nr 95 yZ-X-)
250 = I YFO [9¢ 200
250 100UR/hr 95 o0
50 - 2200 cpm 2835 V47
50 /200 cpm 2.3 i=)
25 3989 cpm L9 20
25 274 cpm <4 ¥ 5
*Uncerlointy withiri £ 10% C.F. within t 20%,. 50,25 Range(s) Callbrated Electronlcally
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT METER READING* CAL. POINT RECEIVED METER READ!NG'-

ol
edoul

RECEIVED

L
Sggle

mmMemmnnmm cemhsrbatlheobovnlnﬂmmanlhmbeencoibratedbyﬂondordshocoob&etoﬂ-uaNaﬂonolmumao{Slcndudsondredmmy or {o the colorotion fockiies of

fhat Internodonal Standordt mombcnorhoveboenduived&omnccepledvauaso(nchmlpmm
w cotbiokon gysiem conforms o tho requiremonts of ANSI/NCSL 2540:1-1994 and, ANSI N323-1978  ISO/IE 17025:2005(E)

com:anlsorhavebemdadvadbyhmﬂmvpodmh

lechniques.
State of Texas Calorafion License No. LO-1943

ts and/or Sources: Cs137 sz [Jose [ 2i71ep [ z261cp [J720 73« [ 780

Owvst [Jiere [[liees [Jwor [Jivtece [ zs2a2521

Dt P m
[snrco [ sneco [leosss [J7ose7 [Imaio [ ess2 O onz (4 21esce [ s-39a []s-1084 [ 110081 [] 110082 Neuwon am-241 8e [J1:30¢ Ro-226 [] vee2
.0 Aphas/ i [ Beta /N 0 Other ‘
- & ms00S/MN 247891 - 7 [ © I MultimeterS/N_____ 17500076
Catibrator anAlle ' . glibratar Date _/2 fFel/T
QC'd By M: JuY Tile __Final QC pate __\ M fre o\
Nméwa:ﬁ:ﬁ no":)er'acvocu:ec erce fnm InCY' ING waTieNn SOOMOVal of LLawm Meaiuremants, ing. AC Inst. Possed Dietechic {H-Pol) ond Confintity Test
Poge L Cny -

QR CITA IyON2017

Fcﬁag




7410 Warthington-Galena Road
Worthington. Ohio 43085

Phone: (614) 4364933 -
. Fan: (614) 436-9138

IO I TR NG
NSTRUNENTS

lndustria_ijinvimnmental Monitoring lnsiruments. Inc. ' ) Wehbsite: wiwnw.ierents.Com

Certificate of Calibration and Operational Check

Instrament: MSA Escort ELF Date: 4/23/2019
Serial # A2-29427 : " Technician: Rob Rayner
- MSA Flow Range Back Pressure Applied Magnehelic Reading
' 3000 mimin ' 10" H20 . : 10"H20
H 2500 mimin : 20" H20 . 20"H20
2000 mi/min 30" H20 30" H20
1000 mi/min 30" H20 30" H20 -

--Standard: Gilian Universal Pump- Callbrator sn_.3939
Calibration Due: 31/2020 ‘
Accuracy: +\- 2%

The calibration standards used are NIST traceable _ ‘
instrument must be calibrated and operated according to manufacturers specifications

Spectilizing inSafery and Environmental Test Equipment and Supplics.




Designer and Manutacturer LUDLUM MEASUREMENTS, INC.

of '’
lw Sclentiic and Industrial 501 Oak Stroet %
- . CERTIFICATE OF CALIBRATION 226.235.5404
wwludiums.com Swestwater, TX 79558, U.S A. CER .01
Customer ERG ORDER NO. 20335160/485188
Mfg. Ludlum Measurements, Inc. Model 2000 Serlal No. G772C
Mfg. Ludjum Measurements, inc. Model 43-1 Serial No. Pl 937 4az
Cal. Date 21-Jun-18 Cal Due Date 21-Jun-19 Cal. Interval 1 Year  Meterface 202-013
Check mark  [yfipplies to applicable instr. and/or detector IAW mfg. spec. T. 70 °F RH 55 % Ak 704.0 mm Hg
[ New Instrument Instrument Recelved  [#Within Toler. +-10% []10-20% []Outof Tol. [] Requiring Repair [] Other-See comments
M Mechanical ck. R Mster Zoroed [] Background Subtract [0 Input Sens. Linearty
[ F/S Resp. ck [[] Resetck. [3 Window Operation {T] Geotropism
O Audio ck. [] Alarm Setting ck. 4 Batt. ck.
[grtfalibmbd in accordance with LM! SOP 14 8 [[] Calibrated In accordance with LMI SOP 14.9
Threshoid mv
Instrument Volt Set 650 V input Sens. 10 mV Det. Oper. 850 V at 10 mV Dial Ratio =
(7 HV Readout (2 points)  Ref/Inst. 500 1 S03 V Ref/inst 2000 I_200] v
COMMENTS:

HV dial: 2.46

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
*Uncertalnty within + 10% C_F_ within + 20% Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READINGH CAL. POINT RECEIVED METER READING*
ital
Rsaut 400 K cpm A5 2995t 5? 3
40 K cpm M?? ( 3997
4 K cpm o [ qv |
400 cpm ‘(o ) 9 )
40 cpm Y | ¥
mmmmmhmwxmmww‘d&bh" ional & :nslgo;n “m,;::ﬂmbmd
gl gibompumt s reagalliniioo bbb psamp e e {SONE 17025:2005(8) State of Texas Cakbration Licensa No. LO-1963

Referonce Instruments and/or Sources: Cs-137 8/ [ 1089 [J2171cP [ 2281cP [J720 [J7a4 [J7et [J1131 [J1616 [J1ees [ J1909 [J1916cP [ ] 23242521
[Osn7co [Jereco [Jeoe4s [Tj708e7 [J73410 []Ess2 [J G112 [] 2168cP [] 8394 [] 8-1054[] T10081 [] 710082 Neutron Am-241Be [ ] T304 Ra228 [ ] veaz

4 Alpha SN ___PU-239: 7053 24.8Kdpm _ [] Beta SN [] Other
4 m 500 SN 238275 . [ Oscloscope SN [ Multimeter SIN 70802489
Calibrator _Dyame Jackson - Title __Calibrator Date 2(-Tcr7¥

Qc'd By M \y Y Tie _ Final QC pate L Syary

Tius cortiicais shall not be reproduced except in ,-?nhmmdwmmm AC inat. —r—mdom(mmwmnﬂmnymﬂ
FORM C22A 1040372017 Page o & Fasled.




Scienttfic and Industnal 325-235-54394
Instruments Sweetwater, TX 70558, U.SA.

LUULUM MEASUKEMENI S, INC, ks
[MA] oo s st Ok S % g
R COm CE 4084.01

R

Bench Test Data For Detector
Detector 43-1 SeralNo. PR 097 {>2

Customer ERG

ORDER NO. 20335160/485188
Counter 2000 Serial No. 9 7727 Counter Input Sensitivity 12) mv
Count Time /M-n /52 4 @Se Souus L Distance Source to Detector M
Other
High Isotope x4 Isctope Isotope Isotope
Voltage Background Size 2¢/ Size §ke Size
e o) 77%
Ry O G0
y G0 o 9st
Gso 0 493
759 v Jo4>

Signature _Dmmumnﬁ/&&aﬁy a—vg-—n ‘ Date 2f-Jon(§

2w T
FORM C44 oarnti2017 PR = o Serving The Nuclear Industry Since 1962 e




M Deagnor-ndnffwmmrar LUDLUM MEASUREMENTS, INC.

Sclntic and Industia CERTIFICATE OF CALIBRATION or 0% Stoet
wwwhadbumd.com fsimants Sweatwaler, TX 70856, U5 A
Customer _ENVIRONMENTAL RESTORATION GROUP ORDERNO.  20372053/489946
Mfg. Ludlum Measuraments, [ne, Modal 3000 SeraiNo 25018667
Mfg. Luglum Meagurements, Inc. Modal © aa10 Gerlal No. PR-320478
Cal. Date 14-leb-20 Gal Due Dats 14-Feb-21 Cal. Interva) 1Year _ Meterface 44-10R
Check mark  [pplles to applicable Instr, and/or detector IAW mfg spea. T. 71 _°F RH 20 % Al 713.0 mm Hg
[] New lnstrument Instrument Received  [T] Within Toler. +-10% (] 10-20% [¥] Outof Tol, [7] Requiring Reparr ] Other-See comments
Mechanical ck, Mater Zerosd (C] Beckground Subtract [[} Input Sens, Linearty
F/S Resp. o Resst ok, Window Operalion [] Geotropiem
Audlo ck. @ Alarm Setting ck. Batt. ck. (Min. Volt) 44 VDG
[¥f Callbrated in sccordance with LMI SOP 14.8 [ Calfbrated in accordance with LMI SOP 14, reshold
nstrument Volt Set 900 V Input Sens. 10 mV Det Oper. 900 Vv at 10 mV Dial Ratio = mv
[¥] HV Readout (2 polnts)  Ret./inst. 800 1599 V  Ref./inst. 1300 1 1307 v
CORRENTS:

Deadtime: 9.1 nSac Overload checked but not get.

Calibration Constant: 543 e+8 Pulser calibration RATEMETER READOUT performed without deadtime.
Primary Units Alarm: 5 kcpm Pulser calibration SCALER READOUT reflects 6 second count.
Secondary Units Alarm: 5 mR/nr Calibrated using 5' C-cable.
Firmware: 5LC-N30

Gsmma Calibration: GM desgoiors posizonad perpendicutar to source axcept for M 44-9 In which tha front of proba fecas source,

RANGE  REFERENCE INSTRUMENT INSTRUMENT RANGE  REFERENCE INSTRUMENT INSTRUMENT
MULTIPLIER CAL POINT RECEIVED  METERREADING  MULTIPLIER CAL. POINT RECEIVED  METER READING
Digital 5 mR/hr 2.87 mB/he U9Z WmRA-

Digktal 1 mR/r 290 pPhe 1.02 1

800 uR/hr FB02L 7 r
200 yR/hr 196 1957 ;

Range(s) Cslibrated Electronically
“TRnelar incartainly Wi 1.5 of reeding, Gommnm Uncorainty Wihh S Of fondng, NOURN GAcanminty wicl 7 0% of readlng, GO rmio Unoerariy winin 5.AR of (650G

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
sadout 800K cpm B00 %eom B00 kepm Scaler 800K cpm 20.0K &p.0k
200K cpm 200 | 200 | 200K cpm 20.0 K s 20.0K
80K cpm ) B306.0 80K cpm .00 % B.00
20K cpm 20.0 2.0 20K com 2.00% 200K
8K cpm £.00 .00 8K cpm &o\ Bol

249 com 0q ¢p h-1%

ol '- 1 I - hinclom
mmnwmmmwmmmmwm-umwmwummmwm

basad on M0 manxiecxer's el hout taclors ISOAEC
Anpnhldnurwhii--m - WMNIHMHMWIWIMNM El.l.loiTu-cdlnhuLbuanO-‘lm
Th o njorms 16 the 8 of $NOEL ZB4D-1-1804 and ARSI N3

roncs R L i [ 14808 |_|1900 [ }1916CP | | 232412521
Rdmmlmmuworsoum C!-1378N0592171CP [ J2as1cP | J720 [ Jve4 [ J7e1 [ j4131 [ 1818 | }4
m1oo 5718C0 w.ws [OJroser [J7s410 [ Ess2 [] 8112 7] 21880P [ 8394 []e-1064[ ] 110081 [ ] TH0B2 NeuwonAm-241Be [[]T-904 Ra-226 [] Y62

5106
O AlphaS/N (7] Beta&MN ¥ Other Am241(°0,86uCI)
™ m 600 SN 251108 [] Oscllloscope 8/N ¥ Muttimeter S/N 16060230

Callbrator  James McBethWM Tite _Calibrator Date |4 FEB2O
acdBy _ OxOMN M The Final QC pate N D20

mmmmummmh)fmmmumunumdmmu.m AC et E P 5 (H-Pot and C Test
FORM C3000 0172212020 Page of L Only Fm”",d letactric Y




Ludlum Device Parameters

Product: Model 3000
Serfal Number: 25018567
2/14/2020 8:33:06 AM

Device

Device Firmwure

Device Model

Device Serial Number

Device Real Time Clock Day

Device Real Time Clock Hour

Device Real Time Clock Minutes

Device Real Time Clock Month

Device Real Time Clock Seconds

Device Real Time Clock Year

Device Real Time Clock Day of the Wesk
Device Backlight Threshold

Device Sleep

Device Dual Level Andio Setting

Device R to Sv Ratio

Device Log Button

Device Backlight Threshold Low Turn On
Device Backlight Threshold Low Turn Off
Device Backlight Threshold High Turn On
Device Backlight Threshold High Turn Off
Device Backlight On

Deavice Count Display Mode

Device Count Audio Mode

Device Rate Reset Button

Device Setup Protect

Device Auxiliary Enabled

Device Auxiliary Mode

Device Auxiliary Auto Power Down
Device Auxiliary Write Protect

Device Auxiliary Encryption Enabled
Device Area Monttor enabled

Davice Auxiliary Enabled

Device Auxiliary 375-Ethernet-Mode Port
Device Auxiliary AutoMode Interval
Device Button Handle RateMap 1

Device Button Handle RateMap 2

Device Button Handle RateMap 3

Device Button Handle CntMap 1

Device Button Handle CntMap 2

Device Button Handle CntMap 3

Device Calibration

Detector 1

Device Calibration High Voltage Slope
Device Calibration High Voltage Offset

Device Calibraton Channel [1] Pulse Threshold

Offset

sLC-N30.4364
Model 3000
25018567

(o}
(=]
-
Q
(=)}

No

:ﬁHHOOOOOOmHaOOOOOOOOO

(]
Re -



Detector [1] Serfal Number PR320678

Detector [1] Model 44-10
Detector [1] High Voltage 900
Detector [1] Overload . . 100
Detector (1] Count Time 60
Detector [1] Operation Mode o :
Detector [1] Auto Response Rate

" Detector [1] Response Time »
Detoctor [1] Audio Sigma
‘Detector [1] Fnabled
Detector [1] Unit [1] Rate Unit Type cpm
Detector [1] Unit [1] Raic Min Exponct o T . o .
Detector [1] Unit [1] Rate Max Valus 999000
Detector [1] Unit [1] Scaler Unit Type o T counts
Detector [1] Unit [1] Scaler Min Exponet o}
Detector [1] Unit [1] Rate Alarm [1] 0

Detector [1] Unit [1] Rate Alarm [2]
Detector (1] Unit [1] Scaler Alarm [1]
Detector [1] Unit (1] Scaler Alarm [2]
Detector [1] Unit 1 Rate Unit Type

Detector [1] Unit 1 Rate Min Range
Detector [1] Unit 1 Rate Min Decimal Point
Detector [1] Unit 1 Rate Max Value

Detector [1] Unit 1 Rate Max Range
Detector [1] Unit 1 Rate Max Decimal Point
Detector [1] Unit 1 Rate Alarm Value
Detector [1] Unit 1 Rate Alarm Range
Detector [1] Unit 1 Rats Alarm Decimal Point
Detector [1] Unit 1 Scaler Unit Type
Detector [1] Unit 1 Scaler Min Range
Detector [1] Unit 1 Scaler Min Decimal Point
Detector [1] Unit 1 Scaler Alarm Value
Detector [1] Unit 1 Scaler Alarm Range
Detector [1] Unit 1 Scaler Alarm Decimal Point
Detector [1] Unit [2] Rate Unit Type
Detector [1] Unit [2] Rate Min Exponet
Detector [1] Unit [2] Rate Max Value
Detector [1] Unit [2] Scaler Unit Type
Detector [1] Unit [2] Scaler Min Exponet
Detector [1] Unit [2] Rate Alarm [1]}

(=]
[=]
]
o

o
g o5
t Q
O WI AP OO0 O0DOCO0O0O000O0O00O0OCO

Detector [1] Unit [2] Rate Alarm [2] 0.005
Detector {1] Unit [2] Scaler Alarm [1] o
Detector [1] Unit [2] Scaler Alarm [2] o}
Detector {1] Channel [1] Pulse Threshold 10
Detector [1] Channel [1] Dead Time Correction g.1
Detector [1] Channel [1] Dead Time Correction 2 o
Detector {1} Channel [1] Loss of Count Time 60
Detector [1] Channel [1] Calibration Constant 5.43E+10
Detector [1] Channel [1] Calibration Constant 0
Exponent

Detector [1] Channel [1] Efficlency 4pi 15

Detector 1+ Channel 1 CPSOffzet o



Order #; 20372953/489946 Channel(s)
Customer: ENVIRONMENTAL RESTORATION Name Threshold
GROUP
Detector: 44-10 Serial No.: PR320678 ~ Coanmell t0my
Instrument: Model 3000 Serial No.: 25018567
BKG Time: 6 Name 1D Activity Time Type
Distance: Surface Am241 6
Sclected HV: 900 .
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cable.
Signature: _W
High Voltage Background Am241
Reading Reading

700 : 318 10,167

750 287 11,461

800 344 12,372

850 303 12,341

- 900 359 12,325

950 387 12,341

1000 344 12,392

1050 399 12,313

1100 2,419 14,058

Page 2 of Z




Dasigner and Manufeciurar LUDLUM MEASUREMENTS, INC. Red
o o R .
Sclentifh and dustia CERTIFICATE OF CALIBRATION o7, 2 o "
Irstramants 5.236.8494 -
Sweebwalor, TX 78586, U.S A CER 01
Customer ENVIRONMENTAL RESTORATION GROUF ORDER NO. 20372953/489946
Mrg. Lydlu Messurements. Inc. Mode! 3000 Serlal No. 25018543
Mig, Ludlum Maasuroments, inc. Model 44-19 Sarel No. PROZIB72
Cal. Dato 14-Feb-20 Cal Due Date 14-Feb-2] Cal. Interval 1 Year  Materdace 44-10R
Check mark @pphs lo applicable Instr. and/or detector IAW mfg. spec. T. 71_°'F RH 20 % Alt 713.0_ mm Hy
[ Newinstument  InsyumentRecelved [} Within Toler. +-10% /] 10-20% [T} Outof Tol. [7]Requling Repak [ ] Other-See comments
Mechanical ck. Mute: Zeroed [] Beckground Subtract (] Input Sens. Linearity
F/3 Rasp, ck Resot ck. Winhdow Operation [] Geotroplam
Audio ck. Alarm Selting ck. Batt ck. (M. VoR) 44 \VOC
(¥ Callbrated in sopordanca with LV} SOP 14,8 [¥] Calibrated in accordanos with LMI SOP UG, o
Instrument Vok Set 1000 V Input Sens. 10 mV Det. Oper. 1000 V at 10 mVv Dial Raﬁa = mvV
¥ HV Readout (2 points)  Ref/Inst 600 1 6ol V  Ref/inst, 1300 1314 v

Deadtime: B.8 pSac Overload checkad but not set.

Calibration Gonstant: 531 e+8 Pulsor calibration RATEMETER READOUT performed without deadtaime,

Primary Units Alarm: 5 kcpm  Pulser calibration SCALRR READOUT reflects 6 sccond count.
Secondary Units Alarcmr B mR/hr Calibrated vsing 5' C-cablo.
Firmware: SLC-N30

Garnin Cefthrabon: GM detectors poeilionad perptdioulin 1 4ourch ket for M 44D bn which 1 (ront of probo feces source,

RANGE  REFERENCE INSTRUMENT INSTRUMENT RANGE  REFERENCE INSTRUMENT _INSTRUMENT
MULTIPLIER CAL POINT RECEIVED METER READING MULTIPLIER CAL. POINT RECEIVED METER READING
Digtta 5 mR/hr % 00w 5,20 ""M“
Digital 1 mR/hr '57_ﬁﬂ%' el 1 .

800 uR/hr 773 09 ¢

200 PR/ 19% 147

Ranga(s) Calibrated Etgctronieally
“ilmoter y wtiin Bamioe 5 5 OR of rea g, NULErOn Uncartarmy mt@ﬁrmcm Ry W B A% of ranaig
"‘“é‘é“?éaemm“”“"‘”msm"aﬁ‘é“ﬁ““ I.N%MENT ’ REFERENCE = INSTRUMENT INSTRUMENT
ftas GAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
' Readout 800K com TO0 kepm Bo0 kipm Scaler 800K cpm 0.0 K ‘ 0.0k
200K cpm 200 \ 2oo | 200K cpm 2o.oK : 2o.o Kk
20K cpm 2600 0.0 20K com 2.00k Z.os K
8K gpm B 0¢ &80 8K epm el &bl
201
80
20
Emmlm,mp"ﬁmﬁ”“m. ety poiiot "'@mmumm"’“wmm"" 150 of Yomom ity Lacran 1 L7542
el CANRTITS K
sfaranco sqmw1alsm|flossi 1A7ee | | 228100 | 720 |_J794 ve1 [ _J1ar [LJisws [ [vess [ [190e [ jieteck [ ] 23242577
£ &717C0 '"'“&TS’E'?“Q“QS«; [Jroeor [J7aate [] Bs62 [] 6112 (7] 268CP [T] 6304 [[] s-1084 | ] Tooet [] 170082 Newtron Ame241 Ho [Jraod reaze []vee
w881
(] Alpha SN [] Beta SN 7 other Am241(0.66101)
& m 500 SN 251108 [0] Oscioscope BN e 91 Mutimeter SN 15080230
Callbmior Jamss McBeth WW Tite __Calibrator Date IHFEB 2O
Qodsy ___ =Oed N\ " L The_Final OC pete |4 &z
~

This carificats shak nat ba raproduced except in full, wilhoud ine writen appiavel of { udium Meogoorenty,

] ) AC lost Passed Dietecirio {Hh-Pot} and Continulty Tast
FORM G000 0112272020 Pegp of Only Falod




Order #: 20372953/489946 . Channel(s)
Costomer: gNRglllIlPONMBNTAL RESTORATION Name Threshold
Detoctor: 44-10 Serial No: PR321872 ~ Chamneld 10 my
Instrument: Modcl 3000 Serial No.: 25018543 Source(s)
BKG Time: 6 Name 1D Activity Time Type
Distance: Surface Am241 0.66 uCi 6 ¥
Selected HV: 1000
Date: Friday, February 14, 2020
Notes: Perfornmcd using 5' C-cable.
Signateare: M
High Voltage Background Am241
Reading Reading
700 435 10,115
750 S13 11,302
800 490 12,405
850 475 12,425
900 474 12,614
950 509 12,837
-~ 1000 483 12,669
1050 503 12,700
1100 501 12,532
1150 606 12,997
1200 791 13,774
1,250 1,443 15285

Al et v e PR -




Luadlum Device Parameters

Product: Model 3000
Serlal Number: 250185423
2/14/%020 1512:43 PM

Device

Davice Firmware
"% vne . Device Model
Device Serial Number
w S A fDevice Real Time Clook Day
Dgvice Real Time Clock Hour
i 21 Devico Real Time Clock Minutes

v

R

Device Real Time Clock Month

il . sDevice Real Time Clack Seconds,
Device Real Time clock Year

eS0T, B, 184 5 Device Real Time Clock Day of the Waek
Device Backlight Thrashold
dn e gy Y Device Sleep

Device Dual Level Audio Setting

B, i3 3 “Davice R to Sv Ratio
Device Log Button

1 axhk
t.n |f|l

{F< ie7 ‘Device Backlight Threshold Low Turn On
Device Backlight Threshold Low Turn Off
i Device Bueklight Threshuld High Turn On
Device Backlight Threshold High Turn Off
* “Device Backlight On
Device Count Display Mode
"7+ Device Count Andio Mode
Dovice Rate Reset Bulion
< 1:Device Sctup Protect
Device Auxiiary Enabled
*, Device Auxiliary Mode
Device Auxdliary Auto Power Down
", Davlee Auxiliary Writo Protect
Device Auxiliary Eneryption Enabled
1 Device Area Monttor enabled
Device Auxmary Enabled '
© 7 g Device Awdliary 375-Ethernet-Mode Port
Device Auxdliary AutoMode Interval _
Device Buiton Handle RateMap 1
Device Buttan Handle RateMap 2
~Device Button Handle RateMap 3
Device Buiton Handle Cnt¥ap 1
“ikE 52+ Devica Button Bandle Cnthap 2
Device Button Handle CutMap 3

[T ,‘:": . 1'.“ O

At ©oattet
T ) ¥

Devite Calibration
Device Calibration High Voltage Slope
T, i % Device Calibration High Voltage Offeat

Device Calibration Channel (1] Pulse Threshold
Offset

Detsetor 1

o . SLO-N30.4364
A el Modelgeoo;, T TR I
aelt oo W, . 25013543 B o,
TR PR U RERE T REHC A
,*“uhﬂ A b T 13 LA [Z IS
L '-":L .‘!a;:.{ﬂl u‘L( o l'tr “f" l. f‘{,,,l‘{ JI,.S IJ: ‘;*'5
2
AROL RE N 89 T Ll t e R
2020
e 2 -1 EFRETESFRR
2
¢ ’:‘ .,'E'Ju".‘ﬁ.'w O;":‘:ILHK ﬂ.r '”'r“ﬂ"""“\."f“;;:‘iz
)
o iy 0.0106" B, G K TN e
a
[ EIR AR 0 AR Lk
o
R L AP AR I
)
)
o]
e o;-% " R )
0
CEEE Normal ™ i 7 &L s s T T
1
DRETAE s sbapntee o 0 g
0
0 L e
o]
0,
O .
SN 0 I
1
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31
Y 3t
1
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a1
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Detector (1] Serfal Numbor
:’-}}; RO 1. Detector [L] Model
Detcctor [+] High Voltage
. Deteetor [1] Oyorload
Deteator [1] Count 'I‘ime
* “Dotedtor [1] Operaﬁon Mode
Detector [1] Atto Respanse Rate
'* ».Detector [1] Response Time
Detector [1] Audio 8igma
o . "' Detector [1] Enabled
Detoator (1] Unit [1] Rate Unit Type
7 5 Deteclor [1] Unit [{] Rate Min Bxponet
Dateclor {1] Unit [1] Rate Max Value
oo Detector [1] Unit [1] Scalor Unit Type
Detector [1] Unit {1] Soaler Min Expornet
" ers 4 Leglé Detector [3] Unit [1] Rale Alarm [1]
Detector [1] Unit [1] Rate Alarny (2]
' " Detector [1] Unit [1] Scaler Alarm [1}
,,,,, Dctoctor [1] Unit [1] Scaler Alarm [2]
) Detector [1] Unit 1 Rate Min Range
v TR Detector [1] Unit 1 Rate Min Decimal Point
Detector [1] Unit 1 Rale Max Value
€5 0150, Detector [1] Unit 1 Rato Max Range
Detector [1] Unit 1 Rate Max Decimal Point
- Y Detector [1] Unit 1 Rate Alarm Vahie
Detactor {1] Unit t Rate Alarm Range
- "Detector [1] Unit 1 Rate Alarm Decimal Polnt
Detector [1] Unft & Scaler Unit Type
“Detector [1] Unit 1 Scaler Min Range
Detector [1] Unit & Scaler Min Decimal Point
" {*Delector [1] Unit 1 Scalar Alarm Value
Detector [1] Unit 1 Scaler Alarm Range

>
P TTCIF PR
AT ' ‘||'

GV

Ledea !
PLb

nhE e
Detector [1] Unit [2] Rate Unil Type
‘Detector [1] Unit {2] Rate Min Exponel
Detector {1] Unit {2} Rate Max Valae
... - Deteclor [1] Unit {2) Scaler Unit Type
Detector [1] Unit [2} Scaler Min Exponst
-2 "“ Detector | 1] Unit [2] Rate Alarm [1]
Detector [1] Unit [2] Rale Alarm [2]
“Detector [1] Unit [2] Scaler Alarm [1]
Detector (1] Unit [2] Sealer Alarm [2]
R SDetector f1] Channd [1) Pulse Threshold
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Lo
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;:Detector (1] Unit 1 Scaler Alarm Decimal Point e * 3.0 o

Detoctor [1] Channel [1] Dead Tine Corvection
ool o 'Detector [1] Channel [1] Dead Time Correstfone * ~* -, ‘...

Dateator [1) Channel [1] Loss of Count Time
' < “Detector [1] Channe] {1] Calibration Constant

Detector [1] Channel [(] Calibration Constant

‘ Exponent
“t ™. " Detector [1] Chamnel {1] Efficiency 4pi
Detector 1 Channel 1 CPSOffsst
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Deslgnist snd Manufactuser LUDLDUM MEASUREMENTS, INGC. s
Sclenttc ang Incuntl CERTIFICATE OF CALIBRATION X! 0%t "R
me.cs hetreroents Swasbater, TX 79608, U.S.A. 5
Customar ENVIRONMENTAL RESTORATION GROUP ORDER NO. 20372953/489946
fa. Luddlum Messuremients, Inc. Model 3000 Serled No. 25018596
9. Ludlum Measursments, Inc, Mods! 44-10 Serial No. PR3HE749
al, Date t4-Feb-20 Cal Dus Dsta 14-Feb-21 Cal, Intarval 1.Year _ Materface 44-10R
Cgck mark  {Zipplies to applicabls instr. and/or dtector |AW mig. spec. T. 7H_F RH 20 % A 713.0_ mm Hg
£] Newinstrument  Instrument Rocaived [ Within Tofer. +-10% [ 10-20% [ Outof Tol. ] Requiring Repalr [7] Other-See commants
Mechanical ¢k, Meter Zerosd (] Background Subtract (] input Sens. |inearty
FfS Rasp, ck Resetf ck. Window Qperation [0 Gestroplsm
Audio ok, . Alarm Safting ck, Batt. ck. (Min. Voity 44 _VDC
Cahbrated In accordance with LM SOP 14,8 [¥f Calibrated in accordancs with LMI S0P 14
Indtrumant Vok Set 800  V Input Sens. 10 mV Det. Oper. 800 Va 10 mv DialRato o mv
] HV Readout (2 points)  Refnst. 600 /549 V  Ref/nst. 1300 /1302 v

’
v

Deadtime: 8.5 pSec bverlead chaecked but hot set,
Galibration Constant: &as e+8 Pulser calibration RATEMRTER READOUT performed without deadtima.
Pripary Units Alarcm: 5 kepm  Pplser calibration SCALER READOUT reflscts & second count.
Secondary Units Alarm: § mR/hr  Calibratod using 5 C-cabla.

Flrmware: 31.c-n3¢

Galnmo Cakbraton, mmpww(nmmmumanmmmmummm

ANGE  REFERENCE INSTRUMENT INSTRUMENT RANGE ~ REFERENCE INSTRUMENT  INSTRUMENT
:;}JLTIPLIER GAL. POINT RECEIVED  METER READING  MULTIPLIER CAL. POINT RECEWNED  METER READING
_Digital 6 mRr Y04 bhe $09 mR/s

Digital { miRJhr eH B |01
800 uRMr 7847 749 n%éc
200 pR/Mr 194 987
Range(s) Callibwated Electronicatly
NS TRUMENT ST R e arey e B " INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
Rémou _ 800Kcpm 99 kepee 200 Vepm  Scaler _ BOOK cpm §0.0k 80.0%
200K cpm 2ot 200 . 200K cpm Zo.o K yA-N-3. 3
80K opm B0.0 RO.0 BOK epm &80 K [ A
20K cpm 20.0 Zo.0 20K cpm 200K Z.00k
8K cpm 8.0 %00 el
200
3o
a 20
BO0 1828470
St of Tinns Onthration Liorade Ho LO-1609

Fecioalions
' 1 8l Wipradmntoly e 06% sl of carlideira, U1\ 5 wovesago facer af it
of Z840-1-10 > T3IAL 2013

0 Sy ORI (& . A o i
Josef | 809 [[]191eCP | | 2%a4282)
o Instrumatits andlor Bources: Ca-137 SM 1056 [ j24r1ce [7] z261CF L1720 1] 784 781 EEEY] w1 [ ess [ 1
Bmeco Bm [Jrueer [Jraato [ rs62 [] 61z 7 ateece [ 8-204 [T8-1084 [] T40081 [ ] 190002 Neuiron Am-241 Ba 3104 Rezes [ voaz
5108 cSvze0

[] BetasmN ] Other Am241(0,86uC})
m 500 S/N 251108 [} Osclicscape 8/N ™ Mutimeter 6/N 15080230
" James McBeth Jovvwss H, 2% Tite __Callbrator Dats U FER 20
QCY By ’ o Titte__Final QC Date A%\ £
m:rnwmﬂuwmwwm‘u.mmwmwwdmh&mwm ke T Pasyed Dialoctne (H-Pol) s Conondiy Tost
FORM €3000 012272020 bage__} o 2 o




Order #: 20372953/489946 Channel(s)
Customer: ENVIRONMENTAL RESTORATION Name Threshold
GROUP
_ Detector: 44-10 Serfal No.: PR3ss769 ~ Cnaunell 10my
Instrument: Model 3000  Serial No.: 25018596 Source(s)
BKG Time: 6 Name ID Activity Time Type
Distance: Surface Am24} 066 uCi 6 Y
Selected HV: 800
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cable,
Signature: ), .., 70.6:%
High Voltage Background Am241
Reading Reading

600 498 9,553

650 466 11,668

700 507 12,293

750 528 12,203

~ 800 517 12,391

850 550 12,395

500 598 12,486

950 739 13,027

1000 1,318 14,022

Page 2 of &




Ludittm Doviee Parameters

Product: Model 3000
Berlal Number: 25018556
2/14/2020 9:59:09 AM

Device
s 5 Device Firmware
TERIE @M Daviee Model

Device Sertal Number
*,?fm S 7™ Deylce Real Time Clock Day
Device Real Time Clack. Hour
ol L i¥Devico Real Time Clock Minutes
Device Real Time Clock Month
4% 4| Device Ren) Thme Clock Seconds
Device Real Time Clock Year

e 2

W8 .i{u1ADevice Renl Ttme Clock Day of the Week__

Device Bucldight Threshold

5 5 Devlee Sleep

Devles Dual Level Audio Setting
UG Lpe aDevice RioSv Ratio

Device Log Button

v 3y Device Backlight Threshold Low Turn On
Device Backlight Threshold Low Tum Off
"¢\, " {Device Backlight Threshold High Turn O
‘ Device Backlight Threshold High Turn Off
Y201, Deviee Backlight On
Device Count Display Mode
eDevice Count Audio Mode
Device Rate Reset Button
PR g "Device Setup Protect
Device Auxillary Enabled
ST 13 Deviee Auxiliary Mode
Device Auxilfury Auto Power Down
+ - "*Deviee Auxiliary Write Protect
Device Auxdliary Encryption Enabled
.., L PDevice Arca Monitor enabled
Device Auxiliary Enabled
et Bf T Devico Auxiliary g75-Ethernot-Mode Port
Device Auxiliary AutoMode Interval
FME T Dedice Button Handle RateMnp 1
Device Button Ifandle RateMap 2

:' H "-'.'. "_‘

' :’:'<J""‘

an b

il " Device Button Handle RateMap 3
Device Button Handle CntMap 1
472 Device Button Handle CntMap 2
Device Button Handle CnlMap 3

Device Calibration

Dovice Calibration High Vottage Slope
2w s 1 Doviee Calibration High Voltage Offset

Device Calibration Chanmel [1] Pulse Threshold

Offsst

Detector 1

A Y

,u’u}

It

(lhl\,,.—:_?
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Modelaooo '.".,; u*d, "lé’.,ﬁ,w“ % ‘.:n;*«:!"
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IDGtcctUt {21 Serial Number

1%+ Y, Detactor [1] Mode) B
Datector [1] 1iigh Voltage '
‘oo Detector 1] OverJoad JRLt
Detactor 1] Count Time
w5 Detector [1] Operation Mode . .
)  Detector [1] Auto Response Rate
AL .3+ Detector [} Responso ‘Time i,
Detector [1] Audio Sigma
"3+ . Deteetor [1] Enabled el
Detootor Ta] Unit [1] Rate Unit Type
R HER ,'Delactoril] Unit [1] Rate Min Exponet B w
‘ o Detector |1] Unit [1] Rate Max Value
b L Datetor 1 | Unit [1] Sealer Unit Type AN

Deteciar [1] Unit [1] Sealer Min Exponet
g L 3"t 7 Detectar [1] Unit [1] Rate Alarm [1]
N i Detector [1] Unit [1] Rate Alarm (2]
e o0 TNl Detector[1] Unit (1] Sealer Alarm [1]
. Detector [1] Unit [1] Scaler Alarm l2]
“P bl weiDetertor [1] Unit 1 Rate Unit Type
L Detector [1] Unit 1 Rate Min Range
"1+ Detoator [4] Unit 1 Rate Min Doofmal Point
Detector [1] Unit 1 Rate Max Valuo

T S ERCHY

Detector [1] Unit 1 Rate Max Range o,
) Detector [1] Unit 1 Rete Max Decirnal Polnt
‘=% Deteetor [1] Unit 1 Rate Alarm Value S
Detector |1) Unit 1 Rate Alarm Range
s " 7' Detector [1] Unit & Rate Alarm Declmal Polat

Detoctor [+ Unit 1 Scaler Unit Type
" olis . Detector [1] Unit 1 Sealer Min Range
Detector [1} Unit 3 Scaler Min Decimal Point
LS 5 N Deteetor [1] Unit 1 Scaler Algrm Value Y e et
Detector [1] Untt 1 Senler Alarm Range
W \4.-. Detector [1] Unit 1 Sealer Alatm Decimal Point v 7 . -
Detector [1] UnH [2] Rate Unit Type
"7iit el s 7 Detegtor [1] Unit |2] Rate Min Exponet N
Detector (1] Unit [2] Rate Max Value
"7 :*Detoctor [1] Unit |2] Sealer Unit Type
Detector (1] Unit [2] Scalor Min Exponat
Detector [1] Unit 2] Rato Alarm (4]

- 5 LY
1 Fo?

Detoctor [1] Unit [4] Rate Alarm [2]

“a, w7 -Detector [4] Unit [2] Sealer Alarm [1] B
Deteclor [1] Unit [} Scalor Alarm [2]

LR R Datector [1] Channel [1] Pulse Threshold TR O

Detector [1] Channel [1] Dead Time Correction
... “Dolestor [1] Channal [1] Dead Time Correction 2
Detector (1] Chennel (1] Logs of Count Tinte
Detector |1} Channel [1] Calibration Constani
Detector {1] Chaunel [1] Calfbralion Constant

Exponent
"% ..~ . Deteclor[1] Channel [1] Efficloncy 4pt
Datector 1 Chanpel 1 CPSOffsat
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Designer and Manutacturer LUDLUM MEASUREMENTS, INC

of

Scienifc ana industo CERTIFICATE OF CALIBRATION ., 0o Sveet ST
netruments Sweetwater, TX 78558, U.S.A. ’ﬁf’f‘é’}}t’ CERT #
Customer ENVIRONMENTAL RESTORATION GROUP ORDER NO. 20372953/489946
Mig. _____ Ludium Measurements, Inc. Model 3000 Serial No. 25018042
Mfg. Ludium Measurements, Inc. Mode! 44-10 Serial No. PR35576 2
Cal. Date 14-Feh-20 Cal Due Date 14-Feb-21 Cal Interval 1 Year Meterface  44-10R
Check mark @pplies to applicable instr, and/or detector IAW mfg. spec. T. 71 °F RH 20 % Al 7130 _mmHg
] New instrument Instrument Received [_Y_(Wlthin Toler. +410% [7]10-20% (7] Outof Tol. [} Requiring Repair [7] Other-See comments
Mechanical ck. 1 Meter Zeroed ] Background Subtract ] Input Sens. Linearity
FiS Resp. ck Reset ck. {] Window Operation {1 Geotropism
Audio k. {% Alarm Setting ok (v Batt ok (Min.Volty 44 _VDC
{¥] Caibrated in accordance with LMi SOP 14.8 [¥] Calibrated in accordance with LMI SOP 148, eshoid
Instrument Voit Set . 800 . V Input Sens. .,_.J."...._._ mV Det. Qper. 300 V oat 10 mV  Disl Ratio = my
[¥] HY Readout (2 points)  Ref/inst. 800/ %99 V  Ref/nst 1300 1k v

TOMWENTE:
Deadtime: 8.7 pSec Overlioad checked but not set.
Calibration Constant: 530 e+f Pulser calibration BATEMETER READOUT perxformed withoub deadtime,
Primary Units Alarm: kapm Pulser calibration SCALER READOUT reflects $ sccond connt.
Secondary Units Alarm: mR/hr  Qalibrated esfng %' Cwecable.
Firmwara: SLO-NI0

AN

Gamma Caliraton. GM pasi-onad pargaadiculsr (0 souror excipt 1or M 44.0 n which ihe front of geaby fagns spsirc.
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INSTRUMENT INSTRUMENT
MULTIPLIER CAL. POINT RECEIVED METER READING MULTIPLIER CAL. POINT RECEIVED METER READING
Digitai 5 mR/hr 529 wRA- 5.29 WRA-
Digital 1 mR/hr 106 | Lo6 |
800 iR 837 A 937 LRA
200 uR/nr 205 * 1 z2o% 7 |

Range(s) Calibrated Electronically

waloin 1.3% of (240i0g, GAITMG UNOeHarIy o0, NOUTon 70% 07 (GAANG, Lo (e WCaaInty Wit 5% or 1,
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INETRUMENT INSTRUMENT
Digital CAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
Readout 800K cpm Bo0 kgp-a BO0 kcpm Scaler 800K cpm o6 K R0.0K
200K cpm 290 200 200K cpm 20.0% zook
80K cpm %00 $0.0 L BO0Kepm - KoK 8ok
. 20Kepm  20.0 200 .....20K cpm Za00k 2.00K
8K cpm .00 | 8.00 .....BK cpm o0 ¥oo
2K cpm 2400 2.00 2K cpm 2e\ 20\
800 cpm 7% gp e 79 ¢pm 800 cpm Bl R0
200cpm  2Zof | i ___200cpm__ 20 Ze
- . C -1 v m huve neen m !l olf u n o hvtmqn b'ythemq; ;:N u:lwal;nmdﬂ\u&
AR aaBeitE ¥ W hased on e 5 spesiflLatons withos! eosiseding sncetalnty fatters. EBOMRID 10D TR
resuits repe 1 Approaiimitely e RO Sevol of sunlicenty, ising & covergs fuole ol jvj Stale of Texes Calibostion Liogss e LO- 19485

Tt CaltRON LyStAN EARFOIIIE 15 T U@ 0f ANSUNSEL 54054004 and AMBI NITIAD. 2014
Reference INSLEUMents and/or SOUrces: Cs-157 SiN:| 058 | ] 217168 | ] 22810 720 U Y7aa [Tzer [ Fetas [we1s [ [1606 [ {1908 | | 1916CP | | ZAn4re20

[Jsnreo Bsmco Bm [Jressr [TJraso [T essa {Joetr2 [ 2168CP [T 8and [ 51054 ) T1008 [ ] T10002 Newiron Am-241 Bo {7104 neams [ vesa
csv28s

uESﬁ 5105

[ Alpha SN ] Beta SN ¥ Other AM24170.86,C1)
¥ m 600 SN 251106 [7] Oseiloscope &N ¥ sulimeter SIN 15080230
Calibrator ~ James McBeth WW Tile _Calibrator Date |4 FEB20

Qc'd By && N e Title __Final QC pate A4 Cedd 2.0

T7ACInst T 1 Passed Disteric (H-Pot) and Cortinaity Test
LI [ ony ™ paima |

et e oo s st o o st ]




Order #: 20372953/489946 Channel(s)
Customer: ENVIRONMENTAL RESTORATION Name Threshold
GROUP
Detector: 44-10 Serfal No.: PR3ss7g2  Cnammell 10 mV
Instrument: Model 3000 Serial No.: 25018042 Source(s)
BKG Time: 6 Name ID Activity Time Type
Distance: Surface Am241 0.66 uCi 6 v
Selected HVY: 900
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cablec.
Signature: M?W
High Voltage Background Am241
Reading " Readin E
700 472 10,766
750 518 12,236
800 535 12,669
850 515 12,420
- 900 504 12,664
950 502 12,434
1000 515 12,717
1050 533 12,815
1100 776 13,424

Page Z of 2.




Ludlum Device Paramcters

Product: Model gooo
Serial Numbeér: 25018
2/14/202011:48:01

Device

Davice Firmware _ 5LC-N30.4364
e 2 iR Dovige Moded SridE IRl L Model gooolt -t dli g L L AR
_ DcviceSe'(Ia]Nmnber 25018042
BRI e Devic Réal Time Cloak Day _ 7 T ATRGGSY . e dmesie L DR
' X Devics Real Time Clock Hour 11
S Rl Device Real Time Clook Minales . viidimbied 7. AR s e
.. Device Real Tl Clock Month
TPER R Dovice Real Time Clock Seconds.___frlodol s 54.&:: AR R e
— Device Real Time Clgek Yoar ) _ 2020
BRI JDevice Real Time Clock Day of the Week AL E I R e BN e
Device Backlight Threshold 2
o
[¢]

(EY 0% B, iDevice Sleep EO LV Lyt i Yo
Device Dual Level Audio Setting
31 421, Dgvice Rto Sy Ratio oL 0.0106". el :
Device Log Button o
L1884 %, Device Backlight Threshold Low Turn On S iy G 0T e R
Davice Backlight Threshold Low Turn Off 120

7 il fuDavice Backllght Threshold High Turn On RO Ol R B
. Davice Backlight Threghold High Turn Off . ) wo o

sfF sl {5 Device Backlight On .- TP AN O WL B T e o
Device Coubl stp1ay Mode 0

F il PEY R S Devics Count Audfo Mods e n L T E T
Device Rate Reset Buttan a

55 12 £ ADeviee Betup Protet . S ERENRANT T Normalin. e LA
DevicaAnxluan' Enablod 1

EERELER fiDevice Auxiliary Mods PSRN B HE T b B RS
Device Auxtlinry Auto Bowor Down )

MU R Y Deviee Awxiliary Write Protect CoLAT e 0,, LTI OS0! Uk
Device Auxillary Encryption Enabled 0

80 oS-V Davice Area Monitor enabled LR 04 RN ey D i
Deyico Atxiliary Ennbled o o o

ezt gt Device Auxdliery g75-Ethernet-Mode Port RS Obfha i diyte wh e R R iy
Device Auxiliary AutoMode Interval 1

T & Device Button Handle RateMap 1 TR 12,0 AL B T R R
Device Button Handle RateMap 2 31

L ERFNES " ‘Device Button Handle RateMap 3 LD C e T L A TR
Device Button Handle CatMap 1 1

27op iver e, M iDevice Button Handle CntMap 2 ’ LR U gt AT N Ty e el
Device Button Handle Cutdap g 21

L)

Device Calibration
Device Calibration High Voltage Slope . 41 ‘
e ws Ty it v Deviee Calibration High Vollage Offset Lo ome o 10 =58 Loml Wi rhl e dUgatpidh
6

Devics Calibration Chanpel [1] Pulse Threshold
Offset

Detector 1

s L e s e e — . — —_—_— N C e e



R Detoctor [1] Serfal Number
Ll S Detector [ Model T 7
Detector [1] H[gh Voltage
g e Detector [1] Overload
Detector [1] Count Timae
-t Detector [1] Operation Mode
Detector [L} Auto Response Rate
‘b, " Detector 1] Response Time
Deteclor (1] Audio Sigma
&bl i B 5 Detector [1] Enabled
Detector [1] Unit [1] Rate Unit Type
P, C-Detector [1] Unit [1] Rate Min Exponet
Detector [1] Unit [1] Rate Max Yalue
i e 05 “LiDstector [1] Unit [£] Sealer Unit Type
Detector [1] Unil [x]&mler Min Exponet
SR8 0k, ¢ Detector [1] Unit [1] Rate Alarm [1)
Detecter [1] Unit [1] Rate Alarm {2]
LNEBE S Deteclor [1] Unit [1] Sedler Alarm [1}
»

1’-fl,

Detector {1] Unit [1] Sealer Alarm [2]
A ‘Detector [1] Unit 1 Rate Unft Type
Detector [11 Unit » Rato Min Range
380t Detector (3] Uit 1 Rate Min Decimal Point
o Detector [1} Unit 1 Rate Max Value
124V Al sk i iDetector [1] Unit 1 Rate Max Range
Detector [1] Unit 1 Rate Max Deeimal Point
““‘Detector [£) Unit 1 Rate Alarm Value
Dotector [1] Unit & Rate Alami Range
BTENT) B B Detector [1] Upit 1 Rate Alarm Decimal Point
Detector [1] Unit 1 Sealer Unit Type
Rrigdier 154 Delector 1] Unit 1 Scaler Min Range
Deteclor [1] Unit 1 Scaler Min Decimal Point
"4, v ADetector [1] Unit 1 Scalor Alarm Value
Detoctor [1] Unit 1 Sealer Alarn Ranga
v Detector (] Unit 1 Sealer Alarm Decimal Polnt
Détector [1] Unit (2] Rate Unik Type
ARk Detector (1] Unit [2] Rata Min Exponet
o s Datector [1] Unit (2] Rate Max Value
b B B s Detector [2] Unit [2] Scaler Unit Type
Detector [1] Unit [2] Sealer Min Bxponet
Pi T\ E IR “w{Detector [1] Unit [2] Rato Alarm [1]
Detector [1] Unit [2] Rate Alarm [2]
"HASER i Detector [1] Unit [2] Scaler Alarm [1]
o Detector [11 Unit [2] Scaler Alarm [2]
5.5 Detector [1] Channed [1] Putso Threshold
Detactor [1] Channel [1] Dead Time Correction

Witas o

AA A .,4—‘ l

Trooaey .‘.

Detector [1] Channel [1] Loas of Count Time
el hibetector [1) Channal (1] Calibration Constant
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Detector [1] Channel {1] Calibration Constant

] Exponent .
¢ i Tk o . /Detector |1] Channol [1] Efficiency qpl
Detector 1 Channel 1 CPSOffset
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“ Designer and Pu:nufacturer LUDLUM MEASUREMENTS, INC
Scintiic and Inoustral CERTIFICATE OF CALIBRATION 5, %% Svoet é%«“’%\

sewrwe o com patuments Sweelwater, TX 78556, U SA N CER 01

Customer ENVIRONMENTAL RESTORATION GROUP ORDER NO. 20372953/189946

Mfg. __ Ludium Measurements, Ing Mode! 3000 Seral No. 29018572

Mig. Ludium Measurements, Inc. Mode! _44-10 Serial No. PRAR7 353 )

Cal Date 14-Feb-20 . Cal Due Date 4-Feb-21 Cal Intervat 1 Year  Meterface 44-10R
Check mark  [yhpplies to appticable instr. and/or detector 1AW mfg. spec. T._ “_____]_L_~ °F RH 20 % Al F13.6 mmHg

{71 New instrument Instrument Received

{1 Other-See comrments

M Mechanical ck. {1 Meter Zeroed [_.} Background Subtract {7} Input Sens. Linearity
F/S Resp. ck ET Reset ck 7] Window Operation {1 Geotropism
Audio ck V| Atarm Setting ck V| Batt. ck. (Min. Volty __ 44 _VDC
7] Calibrated in accordance with LM| SOP 14.8 [¥] Catibrated in accordance with LMI SOP 14.%‘ i
instrument Voit Set 900 V Input Sens. 10 mV  Det. Oper, 800 V oat i0 my Dl;leg:t)io = mV
¥f HV Readoul (2 points)  Ref./Inst. 600 1 597 .V Ref/lnst 1300 11247 v
TOMMENTS:
‘Deadtime: 9.2 uSec Overlosd checkad but novt sat,
Calibration Constant: 528 e+f Pulser calibration RATEMETER READOUT pertormed withaur deadnima.
Primaxy Units Alarm: § kopm Pulsar cals 2 READQUT reflects € segond count.
Secuncary Units Alarm: 5 ak/hs Caliprated asi ng 2 Crcable.
Fipmware: SLO-N3I0
Camma Calidratiop  OM detoctors postionad SERENdiCLIar 10 GO0 exeap! far M 44-9 1 which 1he frand of PIODE fACes tuen
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INGTRUMENT  INSTRUMENT
MULTIPLIER CAL. POINT RECEIVED METER READING  MULTIPLIER CAL. POINT RECEIVED METER READING
Digital 5 mR/he 3.98 ~RAr 5,29 mRA-
Digital 1 mR7hr AHO WRe 998 WR/he
800 uR/hr 76M G2’
200 e a6\ 41 o
o Range(s) Calibrated Electronically
ENGLeT LNy 3 LAY AW 4 R R . Lo 13 uncentginty Wil % B
REFERENCE lNSTRUMENT INSTRUMENT REFERENGCE INSTRUMENT INSTRUMENT
Digital CAL, POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
Readout 800K com 00 kipm BO0 kepm Scaler 800K cpm Bo.eK go. oK
200K cpm 2e0 280 200K epm_ 20.0K 29_-_2&“*..“
80K cpm B0 0.0 80K cpm Bop ¥ g.oaKk
20K cpm 199 19.9 20K cpm Z.00¥ Z.00K ;
8K cpm £8.00 %.00 B cpm ol %0)
2K cpm 200 200 2K cpm 200 200
800 cpm BOO cpen 8O0 cpm 800 cpm go g0
200 201 .z;zz,s ......... b oD 2o
. vQ M LIy A G N o CF

atier

8.4 0Ga4 and ANSENIRAAD. 201 %

!m YL fevel awdmo -Au-a a sovarsgn facor of 52

ISOARC THIPS 2917
State o1 Toxat CRloNe0n Loenge No LOAI983

Rnlenm Instruments and/or sources Ca- 'm s:N

297108 | G esicr [ §i20 [ 1734 [ | 8t

[j1ar [ e [ 11686 [ 1608 | | 1916CR | | 232aan

5247C0 stigon [Tleosas [ Tlrowor [Tiveato [T} #as2 [] o112 (7] 21680P {T] 5394 [T] 81064 (1] TH0081 [ ] TI0062 NewtronAm-24)Be [ ]T20: Ra223 [} vesz
g B 5108 CEV280
[7] Alpha SN 7} Beta SIN ¥ Other Am241(0.66uCH)
(¥ m 500 S/N 251106 [7] Oscilloscope SIN (¥ Multimeter SIN 15060230
Calibrator ~ James McBeth ?g,.ur; w Title __Calibrator oate 14 FEBZC
oC'd By M Tile_FinalQC pate _\% Felo 2.0
Tris coricate shall ot be reprotuead BXceRt = full without o wrnn anpevEl of Ludien Meakiremants oo ey e

P ) et 2

FORM Q3000 02272020

Passed Daieciic (H-Pat ang Continuiy Test l




Order #: 20372953/489946 Channel(s)
Customer: ENVIRONMENTAL RESTORATION Name Threshold
GROUP
Detector: Ludlum Serinl No.: PR37353} Channel 1 0my
44-10 Source(s)
Instrument: Mode] 3000 Sorial No.r 25018572 Name D Activity Time Type
BKG Time: 6 Am241 0.66 uCi 6 ¥
Distance: Surface
Selected HV: 900
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cable,
Signature: MW
High Voltage Background Am241
Reading Reading
650 453 10,213
700 484 11,690
750 455 11,980
800 479 12,071
850 478 12,299
- 900 445 12,247
950 544 12,315
1000 547 ‘ 12,306
1050 672 12,631
1100 924 13,285
1150 1,673 15,422

Page 2 of 2




Ludlum Device Parameters

Product: Model 3000
Serial Number: 25018572
2/14/2020 7:56:04 AM

Device

PIST ARSI

b SN

Device Firmware
! Devica Model
Device Serial Number
+*" Davice Real Time Clock Day
Device Real Time Clock Hour

t”ﬁkwmee Resl Time Clock Minotes

Devwe Real Tlime Clock Month

Dcwce Real Time C]ock Year

R AT hhevieo Real Time Clock Day of the Week

Devica Backlight Threshold

L AL Device Sleep

:'\"".!:°‘l :;\’
vy o l'gi‘:

P
L.""l’b‘-".-\

. ¥ .
[N llr‘

Device Dual Level Audio Setting

..i'v Devies R to Sv Ratio

Device Log Button

1":-4 "iDevice Baeldight Throshold Low Turn On

Device Backlight Threshold Low Turn OfF

*, "Device Backlight Threshold High Turn On
Deviee Backiight Threshold High Turn Off
.. ' Device Backlight On

Device Count Display Mode
+ " Deviea Count Andio Mode
Device Rate Reset Bution

. = Devica Setnp Protect

Devica Auxiliary Enabled

73" ¥ Device Auxiliary Mode

Device Auxiliary Auto Power Down

" .+ 'Device Auxdliary Write Protact

)

DO e
S AN M

KA TR

Vb T s

RO Yiali

w o,

’
e U ogt ,ﬁ,f
dre k)
nY H tanen
. AT
[y Wt

.
ot

Device Auxiltary Encryption Enabled
" Device Area Monitor enabled
Device Auxiliary Enabled
; . Device Auxiliary g75-Ethernet-Mode Port
Device Auxiliary AutoMode Interval
.Devite Button Handle RateMap 1
Device Bution Handle RateMuop 2
Dovice Button Handle RatsMap 3
Device Button Handle CotMap 1
" Device Button Handle CritMap 2
Dovlce Bution Handle CiMep 3
“Device Batiery Voltage
Device 1 Chennel 1 RawCnt

Deviee Calibration

x,' sl

Device Catibration High Voltage Slope
.+ Deviga Calibration High Voltage Offset

Deviee Calibration Channel [1] Pulse Threshold

Offset

5LC-N30.4382

TLAYL Model 3000 v o
25018572
NN 1 Reybi d | B

7

£ LN - - - -
e BEAE g el
2
. NS TN S ' , 5
: I [‘E:‘!".‘.[;‘. et 58 ; . ‘:tfr ';.‘;:’.'J: BECCENNT
2020
[T R SR . 5y ey,
L 6y .,L“"""" i RPROANRL k¢
2
i o SRR TELPRNN I VIS
0
. ‘l = 0y -
; 0.0106 ° R L
Q
vt - Q- ' ', RSN i, 1
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0
HE 0 o st S
0
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o)
' - Normalt": "
1
ALk 5" RS EIRD b
O
K o ! ] 414:‘.; . s "!'
0o
0 . N ,,.'>';'
8 ' At 4'
o
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.‘h 0. 1a g r._,\." ‘u B -17
1
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! (NRLS L' "0 ae o ety wng e g
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31
ER N 4.894 " 1 N
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Cepaer 5 P '46 [T R AT IFY SLT)
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Detoetor x

Detector | 1] Sarial Number
T Detector [1] Model
Detector [1] High Voltage
" Detector [1] Overload
Detector [1] Countt Time
* Deteetor [1] Operation Mode
) Detector [1] Aute Response Rate
. . Vuef o Detector (1} Response Time
3 Detector [1] Audio Sigma
- it~ T SiDetector [1] Enabled
Detector [1] Unit [1] Rate Unit Type
arad B0 Detector [1] Unit [1] Rate Min Exponet
ere Detoctor (13 Unit [1] Rate Max Value
el g Detector [1] Unit [1] Scator Unit Type
Detector [1] Unit [1] Sealer Min Exponet
S - Dateetor [1] Unft [1] Rate Alarm [1)
Detector [1] Unit [1] Rate Alarm 2]
UG Detector [1] Unit [1 Scaler Alarm [1]
Detector [1] Unil |1] Scaler Alerm [2]
Betector [1] Unit 1 Rate Unit Type
Detector [1] Unit 1 Rate Min Range
*.." Detector[1] Unit 1 Rate Min Decimal Point
Detector [1] Unit 1 Rate Max Value
oo s Detector [1] Unit 1 Rate Max Range
Detector [1] Unit ¢ Rate Max Decimal Point
"k - Detector [1] Unit 1 Rate Alarm Yalue
Datector [1] Unit 1 Rate Alarm Range
4 7 byiDetector [1] Unit 1 Rate Alarm Decimal Polnt
Detector [1] Uit « Sealer Unit Type
v UV -oDetector [1) Unit 1 Sealer Min Range
Detector [1] Unit 1 Sealer Min Decimal Point
, T or v "iDetector [1] Unit 1 Scaler Alarm Value
Dotector {1) Unit 1 Scaler Alarm Range
@0 e Detector [1] Unit 1 Scaler Alarm Decimal Poim
Delettor [1] Unit [2] Rate Unit Type
I U Deteetor [1] Unit [2] Rate Min Exponet
Detector [1] Unit [2] Rate Max Value
e Tiad, 5 Y Detector [1] Unit [2] Scater Unit Type
Detector [1] Unit [2] Sealer Min Exponet
o040 " H'Detector (1] Unit [2] Rate Alarm [1]
Detector [1] Unit {2] Rate Alarn [2]
Detoctor [1} Unit [2] Scaler Alarm [1]
Detector {1] Unit [2] Sealer Alarm [2]
i\ ‘Deteelor [1) Channel [1] Pulse Threshold
Deteclor [1] Chranel [1] Dead Time Correction

g
- <t .
AN

oL,
TR

ye

o

Detootor [1] Channel [1] Loss of Couni Time
A S “Deteclor [1] Channel [1] Calibration Constant

Detector [1] Channel [1] Calibration Constaot

Exponent
. .+ Detector [1] Channel {1] Efficiency 4pi
Datector 1 Channel 1 CPSOfiset

"Deteetor 1] Channel [1] Dead Time Correction2 ', 1

PR373531

Ludhlm44-10 Ve ol e al. Lo
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Dostpor s Monvtacirer - LupLum MEASUREMENTS, INC. _- -
Scientifc and Industral CERTIFICATE: OF CALIBRATION' ‘501 Oak Streat '

Instruments - 325-235-8484
- Sweotwater, TX 79856, U.S A,

= i ORDER NO. 2037"954/489947

Customer _ENVIRONMENTAL RESTORATION GROUP

Mig. __Ludlum Measurements, Inc- Model 3000 -Senal No 2501857
Mfg. . Ludium Measurements, Inc. ‘Modal . 44-10 : Serlal No. PRIB? 747
- Cal Date 14-Feb=20 ° Cal Due Date J4-Fcb-:_!.x' __ Cal Interval ____1 Year__ Metarfoce _______ﬁ._gﬁ___
- Chock mark @ppﬁestoappncablelnw and/or dstector IAW mig. spec ) T 71 °F RH 20 % AR 713.0 mmHg
[0 Newinstrument  Instrument Recewed ] Within Toler +10%’ @ 10-20% [ Out ot. Tor. [J Requirng Repair [ ] Other-Sce comments
/|, Mechanioal c, _Meter Zerced - [} -Background Sublrac . 7] Input Sene. Linsanty
FIS Resp. ¢k Reset ck : Window Operation [] Geotropam: :
Audio ck. (] Afarm Setting c. : Batf.ck. (Min. Volt)y __44 VDG
[fcailzratad in a@ordemca"wﬂh LMI SOP 14.8 E] Canrated In gccordance with LMI SOP 14 9 e
tnstrument Volt Set ___ 7150 V Input Sens. 10 'mV Det. Qper. 780 -V at 10 mV  Dial Rato = mv
/] HV Readout (3 points) ~ Refdnst . oo ./ 60l .V Ref/lnst. 1300 11315 v
Deadtime: 8.9 pSec Overload checkod but not set,
Cal::brat.!.on Constant: 542 o+8 Pulser calibration RATEMETER READOUT perrormed without deadtima.
Brimary Units Alarm: 5 kcpm Pulser calibration SCALER READOUT reflects 6 second count.
Sacondary Unizs Alarm: 5 mR/hr <Calibrated using 5' C-cabple.
Firmware: 5LC-N30
Ganana Cakbrabhon wmmmnmammuwhmwmumbawmq: -
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE ~ INSTRUMENT -INSTRUMENT
MULTIPLIER CAL. POINT RECEIVED METER READING MULTIPLIERC/ . POINT - RECEIVED METER READING
. Digtal SMRAC 406 mBAr S IaRA N
- Digital 1 mRir 994 p,g,_&r p03 |
800 pR/r 7‘) | e\% . r .
- 200 (R 19% | 1957 ] b
- Range(s) Cafibrated Eloctronlcally
ummymﬂmbﬁdma&mNMmummMﬂmmdm-dmgCommeumﬂy Al 5% Of roadeg
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUME.NT INSTRUMENT
Sigial CAL. POINT REGEIVED METER READING CAL. POINT RECEIVED METER READING
Readout 800K cpm 800 Kepen %00 kepe . . Scaler __BOOK cpm 200K fo.olk
. _.200K cpm 200 200 | 200K cpm . 200k - .. 20.0K
) _-.80Kepm - go.0 | . 0.0 j 80K cpm %.00K - g.00K
20K cpm 200 | . 200 20K cpm Z2.00K_ - -2. 08K
8K cpm . S.00 Q.00 "~ 8K cpm Ko - 800
2K cpm 1.9% 949 1 - 2Kepm =~ 200 £00
800 cpm 79 cpm TP cpm .. . 800cpm €0 _ ec
200 cp 2ol '\ 200 T 20 — N
other inparcaonsl o - ummmm-mmmdmdmmlmu«mwmwmmlm«
ﬂmnmw?mm“ o —— mees-swumw::- uzig 8 orvarage factor of k2 Mquugmﬂ;m"ELQ\m
'nuocm cuhnubhn NM&. 11994.an0
Instrugents andéor Sources: Cs-137 8Ay|_] 059 (| 2171CP zzmcp {(J720 {174 [ ] 781 5}1131 [E,qw L]1ess [_j190s [ Jtmsce [ | 23zemsa
5m'co B sosaa 1:]70397 drate [ Ess [7) G112 [y 2188cP [] .34 [js-w.ru 710081 [ ] T40082 Newtron Am-241 Be ] 7304 Ra-226 [] ysg2
D NphaSl‘N S [ BetaSIN A ___ # other AM241(0.66pCl) - .. .
4 m 500 SN 251108 . . /] Oschioscope SN _.___ - (o Muttimetér SN 15060230
Catibrator James McBeth ; R - ___ Tte Calibrator . Date JHFEB20
aca By 2 AT ‘ T, Final QC. —.. Date _ AN L. 1O
A) TR - o B T .

mmmmwmmﬁmmmmmw an:ldLﬁmhmel i

{ TAC st IPasudDmiecmc(Hl—Po‘:)anaCowaaﬂ
FORM C3900 C1222020 Page o 2 _ - oy ™ e
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Ludlum Device Parameters

" Product: Modal 3000
Serial Number: 25018576
2/14/2020 2:35:49 PM

Device

Device Firmware

. ~Deviee Model

Device Serial Nnmber
Device Real Time Clock Day
Device Real Time Clock Hour

~ Device Real Time Clock Minutes

Device Real Time Clock Month

Device Real Time Clock Seconds

Device Real Time Clock Year

Device Real Time Clock Day of the Week
Device Backhght Threshold

Device Sleep

Device Dual Level Audio Setting

Device R to Sv Ratio

Device Log Button

- Device Backlight Threshold Low Tutn On

Device Backlight Threshold Low Turn Off
Device Backlight Threshold High Turm On
Device Backlight Threshold High Turn Off
Device Backlight On

Device Count Display Mode

Device Count Audio Mode

- Device Rate Resct Button

Device Setup Protect

Device Auxiliary Enabled

Device Auxiliary Mode

Device Auxiliary Auto Power Down
Device Auxiliary Write Protect

", Device Auxiliary Encryption Enabled
" Device Area Monitor enabled

Device Auxiliary Enabled

Device Auxiliary 375-Ethernet-Mode Port
Device Auxiliary AutoMode Interval
Device Button Handle RateMap 1

Device Button Handle RateMap a

Device Button Handle RateMap 3

Device Button Handle CntMap 1

Device Button Handle CntMap 2

- Device Button Handle CntMap 3

Device Calibration

Detector 1

Device Calibration High Volta‘gc Slope

-Device Calibration High Voltage Offset

Device Calibration Channel [1] Pulse Threshold
Offsct '

5LC-N30.4364
~ Mudel goao-- -

25018576

14 .

‘n& E

= O 0O 0O 00 0w

BRr.ee

46
-62
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Detector |1] Serial Number

" .- Detector [1] Model

Detector [1] High Voltage
Detector [1] Overload

Detector [1] Count Time
Detector [1] Operation Mode
Detector 1] Auto Responsc Rate
-Detector [1] Response Time.

- " Detector [1] AudioSigina

-Detector [1] Enabled
Detector _m Unit [1] Rute Unit Type

““Detector (1] Unit [1] Rate Min lixponst
Detector [1] Unit ] 1] Rate Max Value
Detector {1] Unit [1] Scaler Unit Type
Detector [1] Unit [1] Scaler Min Exponet
Detector [1] Unit (1] Rate Alarm [1]
Detector [1] Unit [1] Rate Alarm.[2]

. Detector [1] Unit [1] Scaler Alarm [1]
Detector [1] Unit [1] Scaler Alarm [2]

- ..« -Detector [1] Unit 1 Rate Unit Type

Detector [1] Unit 1 Rate Min Range
Detector [1] Unit 1 Rate Min-Decimal Point
Detector (1] Unit 1 Rate Max Valye

:*. Detector [1] Unit 1 Rate Max Range

Detector [1] Unit 1 Rate Max Decimal Point
“Detector {1] Unit 1 Rate Alarm Value
Detector {1] Unit 1 Rate Alarm Range
Detector [1] Unit 1 Rate Alarm Decimal Point
Detector [1] Unit 1 Scaler Unit Type
Detector {1} Unit-1 Scaler Min Range
Detector (1] Unit 1 Scaler Min Decimal Point

" Detector [1] Unit 1 Scaler Alarm Value

-Detector {1] Unit 1 Scaler Alarm Range

" ‘Detector [1] Unit 1 Scaler Alarm Decimal Point

‘Detector |1] Unit [2] Rate Unit Type
Detector [1] Unit [2] Rate Min Exponet
Detector [1] Unit-[2] Rate Max Value
Detector [1] Unit {2] Scaler Unit Type
Detector [1] Unit [2] Scaler Min Exponet
Detector [1] Unit [2] Rate Alarm [1]
Detector [1] Unit [2] Rate Alarm [2]
Detector [1] Unit [2) Scaler Alarm [1]

" Detector [1] Unit [2] Scaler Alarm [2]
Detector [1] Chammel [1] Pulse Threshold
Detector [1] Channel [1] Dead Time Correction
Detector {1] Channel [1] Dead Time Correction 2
Detector [1] Channel [1] Loss of Count Time

__Detector [1] Channel [1] Calibration Constant

Detector [1]° Channel [1] Calibration Constant
Exponent

Detector [1] Channel [1] Efficiency 4pi
Detector t Chapnel 1 CPSOffset

999000
counts
(o]

%]
O
o
[=Be}
.
i

o) .
N -
O\D’OOOOOOOO’OOOOOOOOO'

0.007
-6
0.005
10
8.9

60
5.42E+10°

Rt
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Order #: 20372954/489947

et S e g o e PR Rt a A

_ ' Channel(s)
Customer: ENVIRONMENTAL RESTORATION - Name " Threshold
GROUP o = -
Detector: 44-10. Serial No.: PR357747  Chanmel 1 10 my
Instrument: Model 3000 Serial No.: 25018576 : Source(s)
BKG Time: 6 -  Name 1D Activity Time Type
Distance: Surface Am241 066uCi 6 - 4y
Selected HV: 750 -
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cable.
Signature: MW -
ngh Voltage Background -Am241
: Reading ' Reading
] 600 S 489 10,590
650 1523 12,196
- 700 521 12,529
- 750 461 12,340
800 528 12,424
850 530/ 12,631
) 900 609 12,572
i 950 © 988 13,037
Page Z of _2_




Desigaer and Manufacturer

LUDLUM MEASUREMENTS, INC

e 501 Ook Sireqt j;
Sciantific and Industrial CERTIFICATE OF CALIBRATION a2
Instruments 325-235-5444
e
Sweenwater, TX 79556, U.S A ’“'1\

Customer ENVIRONMENTAL RESTORATION GROUP ORDER NO. 20372953/489946
Mg, Ludlum Measursments, Inc Model 3000 Serial No. ZBeHEI " 25015638
Mfg. ____ Ludlum Measurements, fnc. __ Model 44-10 Seral No. PR375290
Cal Date 14-Feb-20 Cal Due Date i4-Feb-21 Cal.Interval 1 Year  Meterface 44-10R
Check mark l’gpphea to applicable instr. and/or detector IAW mig. spec, T 71 "F RM__ 20 % AR o D130 mmHg
{_} New Instrument Instrument Received [} Within Toler, +-10% [[110-20% [¥f Out of Tol. |} Requiring Repair {7 Other-Sea comments
Mechanical ck. [:‘ Meter Zeroed ] Background Subtract [] Input Sens. Linearity
Vi FiS Resp. ck Raeset ck. Window Operation {1 Geotropism
Audio ¢k, M Alarm Setting ck. % Balt. ck. (Min. Volty 4.4 _vDC
[¥] Calibrated in accordance with LM S0P 14.8 [V} Calibrated in accordance with LM S0P 14"?hmsbo(d
instrument Volt Set }_39_0_ o V Input Sens. o j i o mV  Det. Oper, e 399., mmmmm Vv at .wm,,’.ew._. mY  Dial Ratio = myv
V] HV Readout (2 points)  Ref/inst, 600 1 599 V  Rat/inst. 1300 131310 v

 CERT#

Deadtime:r 8,8 u§
Calibration Constant: 2 @
Primary Units Alarm:

Secondayr

culser ca
5 kopm
¥ Unlts Alarm: 5 mi/hr

Firmware: SL0-N3I

ee Overioad c*ackb'ﬁ but
]

not sel
Ilbration BATENETER PM“' AT periorme
Pulser calibration SCALBR READOUT refie

Calibrated using 5 £-cable.

o without deadtime.
CLy & second odunt.

& G v G 5 POSHiDAed porpondicuiar 1o Sourcn excent for N 44-8 s whieh 1he frenm of Prove (aces sourcs
RANGE REFERENCE INSTRUMENT INSTRUMENT RANGE REFERENCE INSTRUMENT INSTRUMENT
MULTIPLIER CAL. POINT RECEIVED METER READING MULTIPLIER CAL. POINT RECEWED METER READING
Digital & mR/hr 234 pmBrhe ‘;,' 4 NM, R
Digital T mRint R/he 992
800 uR/nr 3;"@**‘ 226 4 )
200 pR/nr 1l 192
"""" R o lhaﬁga(s) C;Hbratad Eloctronically
Mwmy WA 5.0 OF FEaaing, AIVE Uneary et ORI, oL To EBTIAITTTY WP B AT O FRAG
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
Digital CAL. POINT RECEIVED METER READING CAL. POINT RECEIVED METER READING
Readout 800K cpin BOO kepm B0 kepm  Scaler  BOOK cpm BOOK Zo.0K
200K cpm zoo | : 200K cpm 2o.ok 208K
80K cpm Bo.C Ro.0 _ 80K cpm f.00% B.poK
20K cpm Z2o.p 20.0 20K cpm 2100% 2.00K
8K cpm 799 749 8K cpm 800 Koo
2K cpm 290 2.00 — T al 2
800 cpm 79 ¢pr 7 cpm cpm 44 Bo B
210_95' A AN ;lan ze

mmmmamammm o{hmmmwwn fmm &x
Al fmanitat aw pason oo S £) withoul

Reference instruments andfor Sources: Co-137 SN:|j 080

Qsmco 571500 [Tlsosas [ lreeer {”]'3413 [1Ess2 (o 21 e1600e |
iEss1 [ 15108 josvasn

{1 Alpha SIN ___ [7] Beta 8/N

¥ m 500 SIN 251106 [ Oscilloscope S/N

y factors

e seuine
m!c:x vaﬁmx 'ﬂ nawal mm uwimms y nwe b:‘n dz"meu tty e e ﬂt—) mw ot cauwm (bcﬂn!bam

Y « at ¥ the §5% Irva! afr:kmmnmw WHING & S0vBIngE 140 B AN,
Bt Sonfoanie b e rensromints of ANSINGESL #660-1-1954 B ANG: NIEIARJ01T

SO0 VARSI
Bitia of Toras Colrabon Lianss No LO-1189

2710p | Teaniip [ Jrzo [ 734 L) 781

Title  Calibrator

V] Muttimeter SN

Li*a1 [ 13816 [ T4ge6 | iieoa | 1199600
[ 5398 [T]g1054[7] T10081 || 110062 Neuwron Am-241 e {3 racs

(¥ Other

{ 1282382t
Re22s {7] vomz

Am241{0.66uGh

18060230

Calibrator  James McBet j)g,_,,., W

QC'd By

This cerificate shall nol be reproduced exoept in full witheul the writan @poroval of Ludivrm Measurinenty e

FORM €500 du2naoet

fage Voo

Title _Final QC

Date

Date IHFEB2ZO
\Y £cbo

[ ACins |
i

Loony

[ e}

Passed Deleting iHi-Pol) and Contaudy Test H
Faded




Order #: 20372953/489946

Channel(s)
Customer: ENVIRONMENTAL RESTORATION Name Threshold
GROUP
Dcetector: 44-10 Serfal No.: PR375290 Channel 1 10 m¥
Instrament: Model 3000 Serial No.: 25018638 Source(s)
BKG Time: 6 Name  ID Activity Time Type
Distante: Surface Am24]1 0.66 uCi 6 ¥
Selected HV: 800
Date: Friday, February 14, 2020
Notes: Performed using 5' C-cable.
Signature: MW
High Voltage Backgreund Am241
Reading Reading

600 447 9,514

650 481 11,172

700 547 11,497

750 499 11,498

-~ 800 529 11,396

850 504 11,523

900 523 11,426

950 617 12,008

1000 1273 12,635

Page 2 of 2




Ludlum Device Paramcters

Product: Model 3000
Serial Number; 25018638
2/14/2020 9:30:47 AM

Davice

Device Firmware
G IGTEAS ADevice Model
e Device Serial Number
AR Devics Real Time Glock Day,
o Device Real Time Clock Hour
Fl e Dovice Real Time Clock Minutes
3 . Device Real Time Clock Month
ViAW Device Real Time Clock Seconds
Devlee Resl Time Clock Year
5147, Mb5i i iDayice Real Time Clogk Day of the Wook
.. ... Device Backlight Threshold
M R *"Device Sleep
Device Dual Level Audio Setting
i 4,555 > Deviee R to Sv Ratio
Device Log Bution

He %A EDoviea Backlight Threshold Low Turn On |

Device Backlight Threshold Low Turn Off
¥ 177 SDevice Backlight Threshold High Turn On
Daevice Backlight Threshold High Turn Off
Wy Mo - Device Backlight On
Device Count Display Mode
NN A BT A Device Count Audio Mode
Deavice Rate Reset Buttan
bl LI S Deylss Setup Protect
) Device Auxilinry Enabled
STETRY “Device Alxiliary Mode
‘ Devite Auxiliary Auto Power Down
ot e A IDevice Awifiary Write Protect
o Daovics Auxiliary Encryption Enabled
ERER (e SDevice Aroa Monitor enabled
Deviee Auxiliary Enabled
WAL - Daviee Auxiliary 375-Ethernct-Moda Port
Device Auxilinry AitoMode Interval
T  Deviee Button Handle RateMap 1
_ Device Button Handle RateMap
e artzif 4. Deviee Buttop Handle RateMap 3
A Device Bulton Handle CntMap 1
2R NE N Dovice Button Iandle CntMap 2
Device Butten Handle CntMap 3
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) Device Calibration High Voltage Slope
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Detector [1) Serial Number
"“Detector [1] Madel
Detector [1] High Voltage
Detector [1] Overload
Detector {1] Count Time
Detector (1] Qperation Mode
i  Detactor [1] Auto Response Rate
B RC O ?'f,;f',jl)etac;tpr [1] Responge Time
Detector [1] Audio Sigmn
SueDetector [1] Enabled .
) Detector (1] Unit [1] Rate Unit Type
; e 9 Detector [1] Undt [1] Rato Min Exponet
Ddlector [1] Unit 1] Rato Max Vualue
F 5% 7 " Deteclot [1] Unft [1] Sealer Unit Type
Detector [1] Unit [1] Scaler Ming Exponet
Detector {17 Unit [1] Rate Alayin {1
) _Detectoxj [ Unit [1] Rato Alarm [2}
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PR Botector [ J Unit [1] Sealer Alarm [1]

Detector [1] Unit [1] Scaler Alarm {21

r"é*ﬁ gi‘qff@f’ﬁﬁ@etuctor [1] Unit 1 Rate Unit Type

~ Detector [1] Unit 1 Rate M{n Range
w7 e Detector [1] Unit 1 Rate Min Docirgal Point
Detector {1] Unit 1 Rate Max Value
Detector [1] Unit 1 Rate Max Range
Detector (1] Unit 1 Rate Max Decimal Point
Detector [1] Unit 1 Rate Alarm Value
Detegtor [1] Unit 1 Rate Alarm Range

- Detactor [1] Unit 1 Rate Alarm Dectrnal Point

. Detector [1] Unit 1 Scaler Unit Type
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Detactor [1] Unit 1 Sealer Alarm Range
“Dotector [1] Unit 1 Scaler Alarm Decimal Point
Délector [1] Unit [2] Rate Unit Type
MM Detactor {1] Unit [2] Rate Min Exponct
Detactor {1] Unit [2] Rate Max Valne
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Delector [1] Unit |2] Scaler Min Exponct
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Deteclor [1] Unit [2] Rate Alaym [2]
" iDetector f1] Unit [2) Scaler Alarm l1]
Deteclor |1] Unit [a] Scaler Alarm {2
IR RN e [1] Channel [1] Pulse Threshold
Delector [1} Channel [1] Dead Time Correction
Lo N (Detector [1] Channel {1] Dead Time Correction 2
Detector [1] Channel [1] Loss of Count Time
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3 »¥ L ., Durridge Company

@ 5% B fasas 900 Technology Park Drive

Wl e Blllerica, MA 01821

Radon Capture & Analytics Tel: (978) 687-8558, Fax: (878) 667-9557
N www.durridge.com

Certificate of Calibration
RAD7 PROFESSIONAL RADON DETECTOR (NRSB Device Code -31810 CR)

Calibration Date; January 29, 2020 Date of Previous Calibration: October 28, 2019
Serial Numbez: 0333 Previous Sensitivity, Normal mode: 0454 cpm/(pCi/L)
Model Number: RAD7-710 Previous Sensitivity, Sniff mode: 0217 cpmi(pCilL)
Firmware Version: 3.1a 151208 Previous CB Spill Factor: 0.017

RADLINK Version: 311

Dates of Calibration Run: ~ January 26, 2020 to January 29, 2020
Reference Unit Number(s): 504,961, 1277, 4232
Mean Temperature: 233°C
Mean Radon Concentration: 61.0 pCi/L, 2260 Bg/m¥®

‘— Seansitivity, N?r{naI Mode: 0,460 cpm/(pCi/L), 0.0124 cpm/(Bg/m?)
Sensitivity, Sniff Mode: 0.220 cpm/(pGi/L), 0.00595 cpm/(Bg/m®)
CB Spill Factor: 0.016
Calibration Uncertainty: 2% 2-Sigma (See Notes 1, 2)
Conversion Factor, Normal: 2.17 (pCi/L)/cpm, 804 (Bg/m®/cpm
Conversion Factor, Sniff: 4.55 (pCi/L)Ycpm, 168 (Bg/mr’)cpm

Note 1) Based on counting statistics of the refercnce and this unit.
Note 2) No account has been made for the calibration uncertainty of the reference unit relative to an absolute standard,
which we estimate to be within +/- 5%.

Accredited Radon Chamber Certificate No: NRSB TRC0003
Technician Certification No: 14SS023
. Calibration Technician: Linda M. MacDougall

Signature: M&Qﬂﬁﬁéﬁ Date: _%M%ﬁi?w

" Per EPA recommendation, this RAD7 should be calibrated again on or before January 29, 2021.



Designer and Manufaciurer LUDLUM MEASUREMENTS, INC.

of
Sacientific and (ndustrial 501 Oak Street
s e Inda CERTIFICATE OF CALIBRATION _. = o

wwwkidiums,com Swaohwater, TX 79566, U.B.A. CER

Customer ENVIRONMENTAL RESTORATION GROUP ORDER NO., 20389948/487897

Mfg. Ludium Measurements, Inc. Model 19 SeriaiNo._ 209 722

Mfg. Model Sertal No.

Cal. Date 26-Dec-19 Cal Due Date 268-Dec-20 Cal. interval 1 Year _ Metsrface 202-1070
Check mark [yipplies to applicable instr. andfor detector AW mfg. spec. T. 73 _°F RH 24 % Al 706.0 mm Hg

[] Newlnstrument  Instrument Recelved [ WVihin Toler. +10% []10-20% [} Outof Tol. [ Requiring Repalr [] Other-See comments

b4 Mechanlcal ck. 4 Meter Zeroed [T] Background Subtract O Input Sens. Linearity

A’ F/S Resp. ck R4 Resetck [] Window Operation 4 Geotropism

4" Audio ck. [ Alarm Setting ok. |4 Batt. ck.

[[] Calibrated In accordance with LMi SOP 14.8 lIbrated i accordance with LMI SOP 14.9

Threshold
{nstrument Volt Sat 650 V Input Sens. 30 mV Det. Oper. V at mV Dial Ratlo = mvV
B HV Readout (2 points)  Ref.Inst. 500 1___Ss4 V Ref/nst. 1000 ;187 v

COMMENTS:

Gamme Calibraton: GMdahdmpouLhndpup-m&:nrmmwarMMhmmaMdpmbnMwum

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGEMULTIPLIER ) CAL. POINT YAS FOUND READING" METER READING
5000 4000uR/Mr Yas4 Y440
5000 1000uR/Mr 7y Jore
500 A00uR/Mr= 7§47 epon Yri Hap
500 100uR/Mr /07 Y a)
250 200uR/r= R 69F4 cp 207 267
250 100uR/hr /¥ /¢
50 7485 cpm ¥y (24
50 [§20 cpm /7 /0
25 369, com 24 24
25 922 cpm 5 5
” Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
Digital CAL. POINT RECEIVED METER READING [, CAL. POINT RECEIVED METER READING
Readout Scale

TS T I TR TR
Mmmwwmﬂmmwmuudmm-nud“dmmnﬂdnwwimbmdudwdhyuutypnoladlnlnnlnﬂp-

Al pasa/tall determirsions ees besod oo the s o
resals rop expresved &t Lhans%hvda!nmmnn.niuammmdbz. Bise of Tras Calbration Ucssxss No. LO-1883
The sysam 1o (e q) dmmmmmwmm
Refarence Instruments and/or Sources: Cs-137 &M: [[] 088 [T] 2171CP Dmcp Oreo [J7a 1 5]1131 O1s16 Dme [J1sca [J1stecP [[] 23242821
Wﬂco Bmeco Hm [J7oss7 [J7a4t0 []ess2 [] G112 [] 21eecP [] s-384 [ | 81084 ] T10081 (] 710082 NeutronAm-241Be [ ]T-304 Re228 [] Y882
6108
O Alpha SIN [ Beta S/IN [J Other
4 ™ 600 SN 1689508 )/,,D WSJN [&¢" Muttimeter S/N 71300492
Callbrator W Ji/ 8/ Titte _ Callbrator pate 2 Pec ) 9«

EN |
Qc'd By %ﬁ\ - Thie Final QC pate 2N T2, 1€

This carlificala shall not be reproduced except in full, tha writien approval of Ludium Measurements, (o, ACInst [] Passad Dielectric (Hi-Pof) and Continuity Test
FORM G22A 03/14/2019 Page d:ji Only E Faled:




Desgnat onaonufoctures LUDLUM -MEASUREMENTS, INC.. & .

ol .
Schnkfcmncnnmmm HEIC ~A , 597 Osk Stroat - AN
L) . CERTIFICATE OF CALIBRATION: 3535540 e :
Mt : ) - Swoatwaks, TX 78588, USA TS CERTHA
Customer ERG i ) o ORDERNO._  _2UT2243M8YARL
MIg. . buiam Measwomenls,Inc. —_ Model _ - - 2 ’ sedolvo. AL SPR.
Mig. . . _Lachim Mensiremens, ng._ . Model e seiano. ARUYILY
Ca.Dote 1b-Feb-20 . CalDue Date 10-Feb21 Col. nterval L¥eqr _ Melorfoce_. ﬁm-oli__
Check murk v applies te applicabie itstr. ond/or dolectol AW mig.spoc. L. 73 °F RH . 32 % AU ___&760 mmig
“7 Mew Instrumant  Inshument Recolved Jjwnhhrolm 4-10% ) 10:20% TTOulof !ol‘ T Requiing Repoh 7 Other-See commenls
™t machonical ck. LVj window Operoﬂon
l\/ Audgio ck.
/ Meler Zeroed ) Alpha Sersitivly 11,5 mv  Bela Sensmvny mV. Beka'Window _80 oV
l"‘Coﬁtlo!ed In accordonce with LM SOP 14.8 : ] c:cm:mted It ac cordanc g wilh LMISOP 14.9
syument VoltSel ___A25 Vo &S 7 __on \ High Voltage dial.  -High Vollage sof with-delector conneclud.
] Hv Roadout (2 points)  Reffinst_ ___ 500 ;S v Rel nrm.__’ L /_./ZZ' .
COMMENTS: - ' ' :

weeach, NG Hor of preDe laceg scurce
of a0y " houlton urcaanty winin 7 61 ol rouang Lot

Gamsa Cattral on G4 comeity s ositnad pempendcalar T sowren cuord for M 84970 .
o g

i e loNTy vaThe O

M n::.,m:er-:vdywhnt ' rOaUng, Gut T nCAtardy wainln ST
'REFERENCE CAL POINT INSTRUMENT RECEIVED  INSTRUMENT METER READING
Cigha Reockout R YT _Ba95a(0) - . 39983ALa)
40K cpm._ SRS o . _ReP%
L agepm o . 4eo , ‘ __J’".G/___(
_ ._4D0gpr L o } ‘ e ) :
L/ £ j
. Mcpm_. R . S S
) REFERENGF; CAL POINT :INSTRUMENT RECEIVED-  INSTRUMENT METER READING
@eio/GarrumChqnnd . _ e
DigtaiReodou! -~ ___ 4pOKcpm B0 . 39974 @»)
L AgKcem__. ___ﬁfif;_../, - N 5.7 - il
. _4Kcpo_... , L — __ﬂ@
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— : - , LUDLUM MEASUREMENTS, INC:
-. ‘ wamd‘;mufocmev 501 Oak Streol
j & - : 325. 2355494
e Ladem oM Mﬁ‘:md?ﬁﬁd .- N Swedmﬁf TX 70558, LSA
Bench Test Data For Detecfor
Cosomix ERG - - ... " ORDERNO. MUBTRMSHYIIEI

" Delector A0 Seﬁolﬂo..ﬁz.;://;‘/jﬂ._.

_ Ao input Sersiidly - A5 L mv
Courler __~ 2929 _  SerolNo._/ L/ S7% . Bata ipul Sensitity — — F . . TV
Count ime _ lm‘t‘[@ L . —— _._._____.’_'_ Befc:Wmdon LSS . _mv
Qther | .. _ . s __._ . Distancsa Souce lo Detector -,Z;_Efzﬁy_’;_, _.__-

- . Isotope 1523‘1_ - lsotope e Jff fsotope / s
High Background- Size” R ¥ gt~ Size f}?ﬁﬂgﬁk Size AREH: %ﬂ-\
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. _ LUDLUM MEASUREMENTS, INC. __-7%
CERTIFICATE OF CALIBRATION 102 Stroet ]

326-235-6494
Sweetwate?, TX. 78556, U.S.A,

Customer ENVIRONMENTAL RESTORATION GROUP

ORDER NO. 20369959/487898

Mfg. __ _Ludlum Messurements, Inc Model _- - - 3030 SerialNo. 3R D A,
Mig. _ Model _ SedalNo._____
Cal.Date __ 30-Dec-19 Cal Due Date 30-Dec-20 Cal. lﬁtewal 1 Year

Check mark @ppﬂea to applicable instr. and/or detector IAW mfg. spec. - T 70 - RH 20 % ARt 708.0 mmHg
[ New Instrument Instrument Recetved [J'_'] Within Toler. +-10% [] 10-20% []OutofTol. [ Requinng Repalr  [7] Cther-See comments
¥ Mechanical ck. # Window Operation
™ Audio ck.

Alpha Sensitivy D@ ~ mV BetaSensitivity ..\  mV BetaWindw He mV
[{] Calbrated in accordance with LMI SOP 14.8 .

Instrument Volit Set 625 V High Voltage set with detector connected. -
] HV Readout(2 points) ~ Ref.Inst. s00 1 S0\ V. Ref/Inst. 1200 _ ! \‘_\"\‘\‘

e T
& ! T AN .

Alpha Alam: AAQKS 9 com A S\ Efficency ~ ©, 10 % Net
QCmodetumed  [{]OFF  [JON - BetaAlam: ANNYY opm -0 Efficiancy ~ % Net
Firmware version; SAG\Y ~H\\ Alpha/Beta Alarm:SY o a . - . et

Overload checked but not set. Callbration Due Date: 30 -De-3D
Battery voltage measured at \3 3> . vdc " LOC (Loss of Count) timé = 30 minutes (default)

Y Trmotar Uncor iy AT 1R o readmp, Camma LnceTiawty Wi b1 of reaaing, NeURon UnCenamty widw 7.0% of reading, MmﬁmwwmmM
REFERENCE CAL POINT INSTRUMENT RECEIVED  INSTRUMENT METER READING

@ Instrument in DPM mode.
[ Instsument in Bgq mode.

Alpha Channel
Digital Readout 400K cpm : A2 (0) 39832 (0)
) 40K cpm 394 3°\°\"\
4K cpm AN i . 348
400 cpm [t \ SN '
) 40 cpm ) \ W - \
REFERENCE CAL POINT INSTRUMENT RECEIVED  INSTRUMENT METER READING
Beta/Gamma Channel :
Digital Readout - 400K cpm 3NNAS © - 3NS5 (o)
40K cpm 2993 [ 3433 [
4K com , Heo \ Ho0
400 cpm : Ho ( Heo \
40 cpm S N N\ Ry \ -
(0) indicates 0.1 minute count -
COMMENTS:
Lucies Mot oo cefifes hal e show i o e Y s a@ﬁWm’"@fﬂv‘%w D o caoraan et 1
pr rosulls wmwm‘ww ol apps T MMMWWMIWWHW ‘ Stnie of Taxas Colbration License Ne, LO-1683
Tha ssfibeation system confo. \a o reqolr amma.zm—nmmmm - -
Reference Instruments and/or Sources:
# Alpha SN Pu239:2028 ¥f ‘Beta SIN T099:6296,C14:1867-3-2 [} Other
[# m 500 SN 289158 [] Osdlioscope S/N [ Muttimeter SN 20870423
Title _ Calibrator Date 30- Dee- 1
° - -
Tiie _ Final QC- Date X0 DeQL.\“\ -
This centiGicata shall nct be reprotuood exospt in full, withou! th wrilten epproval of Ludium Measuremonts, inc. Aélmt’_ e iFon o v
FORM C252 032712019 : L eteciic Continulty

Pago_ N of \ ony [7] Falled:




Ludlum Measurements,Inac.
Modal 3030 Plateau Data

e ot e e St et S >t oy v oy

12/30/2018
1:13:40 PM

Header 1: John Q Public
Header 2: Serial#342322
Header 3: Site:Bullding 1
Header 4: Room 7 EastWall
Header 5: More Comments?
Header 6: More Comments?

Calibration Due Date: 12/30/2020

Model 3030 bate: 12/30/2019
Model 3030 Time: 11:47:19 AM

User PC Time: 1.0

Alpha Isotope: Pu239

Alpha Source Size (dpm): 25200
Alpha Source Size (Bq): 420.0

Alpha Source Size (pCi): 0.011351351

Beta XIsotope: Tc99

Beta Source Size (dpm): 33200

Beta Source 8Size (Bg): 553.33

Beta Source Size (pCi): 0.014954955

Starting High Voltage: 550
Starting High Voltage: 650
High Voltage Increment: 25

Plateau Count Mode: SCALER
Source Count Time (min): 1.0
Background Count Time (min): 1.0

| | ALPHA |

BETA |

|HY | Source (Beta) Background Eff CrossTalk| Source (Alpha) Background Eff Crosstalk|
550 8993 (327) 0 35.7% 3.5% | 4935 (12) 9 14.8% 0.2%
575 9541 (232) 0 37.9% . 2.2% | 7063 {10) 19 21.2% 0.1%
600 9545 (208) 1 37.9% 1.9% | 8578 (13) 24 25.8% 0.1%
— 625 5743 (223) 0 38.7% 2.0% | 9849 (17} 31 29.6% 0.2%
650 9840 (246) 2 39.0% 2.1% | 10845 (13) 44 32.8% 0.1%
675 9835 (224) 3 39.0% 1.3% | 11586 (28) 101 34.5% 0.2%



Ludlum Measuremants, Inc.
Model 3030 Parameters

12/30/2019

1:20:46 PM

Header 1: John Q Public
Header 2: Serial#342322
Header 3: 8ite:Building 1
Header 4: Room 7 EastWall
Header 5; More Commentsa?
Header 6: More Comments?

Calibration Due Date: 12/30/2020

Model 3030 Date: 12/30/2019
Model 3030 Time: 1:30:26 PM

Count Time Switch (min): 1.0
User PC Time (min): 1.0

Alpha Alarm: 999999
Beta Rlarm: 999999
Alpha + Beta Alarm: 999399

High Voltage (VDC): 628
Loss of Count Time (min): 30.0
Count Mode: SCALER

Alpha Efficiency %: 37.6
Beta Efficiency %: 25.8

Background Subtract: OFF
Alpha Background: 0.0
Beta Background: 25.0

Crosstalk Correction: OFF
Alpha to Beta Crosstalk %: 2.1
Beta to Alpha Crosstalk %: 0.2

Show Parameters during startup: Fnabled

Daily QC Check: Automatic and Manual
Update Efficiency/Background Subtract from QC: ON
Override QC Count Time: ON

Last Alpha Efficiency %: 37.6
Last Beta Efficiency %: 25.8

Standard Alpha Efficiency &: 38
Standard Beta Efficiency %: 29

Allowable Alpha QC Efficiency * 3: 15
Allowable Beta QC Efficiency % %: 15

Alpha Source Size (dpm): 25200
Alpha Source Size (Bg): 420.00
Alpha Source Size (pCi): 0.,01135135135

Beta Source Size (dpm): 33200
Beta Source Size (Bq): 553.33
Beta Source Size (pCi): 0.01495495495

Alpha QC Count Time (min): 1.0
Beta QC Count Time {(min): 1.0
Background QC Count Time (min): 1.0

Last Alpha QC Background: 0.0
Last Beta QC Background: 25.0

Alpha Background Upper Limit (cpm): 3.1
Alpha Background Lower Limit (cpm): 0.0
Beta Background Upper Limit (cpm): 50.1
Beta Background Lower Limit (cpm): 0.0

Next Sample Number: 0346
User—defined Comment: AAAAAARARA
Logging Mode: Log All

Recycle Mode: OFF

Printer Node: OFF
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Alpha Background{cpm): 0.0
Beta Background(cpm): 25.0

Alpha Efficiency %: 37.6
Beta Effiiciency %: 25.8

Background Count Time: 1.0 minute(s)
Confidence Lavel: 95% (3.290)

Count Time Alpha MDA (dpm) Beta MDA {dpm)
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