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Instrumentation and Minimum Detectable Concentration
Calculations



A1.1 Instrumentation

Since NILCR is a mine site, small piles of ore rocks may be scattered about the site, and there are
some localized areas (hot spots) whete the Rua-226 concentration in soil is significantly clevated
compared to adjacent areas. Shine from such nearby localized hot spots may interfere with gumma
radiation level measurement at an area of interest, as the high-cnergy gnmma radiadon can travel long
distances in air, up to 50 teet, hefore it loses its energy by ionizing air molecules or other airborne
particulates. Therefore, any such shine intertference was reduced by placing the 2x2 Nal detectors in
a 0.5-inch thick lead collimator, which was housed in 2 marlex casing tor protection. A Ludlum
Model 19 pR meter (exposure rate meter) was also used to identify surface soil sample locations to
retrieve the desired range of concentrations from background to about 25 pCi/y tor the correlation
survey and soil sampling.

Prior to anv gamma radiation survey in the field, the instruments were cither calibrated in accordance
with the SOP-01 or by the vendor. The instrument calibrations included operaton calibration for
Ludlum 2221 Scaler/Ratemetet, the 2x2 Nal detector high voltage and background calibration, the
2x2 Nal detector efficiency calibration using Department of incrgy (DOE) uranium ore calibration
pads, and establishing operational function check parameters.  The calibration certificates are
included in Appendix A-1, Culilration) Function Checks. As specified in SOP-02 and SOP-03 of the
RSEWDP, daily opcerational function checks of instruments were performed. The daily function check
forms are included in Appendix A-2.

A1.2 Instrumentation Minimum Detectable Concentration

Minimum Detecrable Concentration (MDC) is the activity level that the instrumentation is expected
to detect 95% of the time. The RSEWP specified a gamma radiation survey instrument MDC of
50% of the Derived Concentration Guideline Limit (DCGL). The DCGLw was specitied in the
RSEWT to be 1.24 pCi/g corresponding to the 10+ risk criterion assuming a residential exposure

’

scenario. Thercfore, an instrumentation MDC of (.61 pCi/g (50% of the 1.24 pCi/g) was specified
for the static gamma radiation survey.

MDCs for the static survey were calculated using the equation provided in Section 9.1 of SOP-01 in
the RSEWP (equation 6-7 from the MARSSIM [EPA, 2000al).

Al.2.1 Calculation

MDC for Static Gamma Radiation Measurement (for a 0.05 probability for both false positive and
false negative errors)

MDC = Cx [3 + 4.65 (B"9)]
Where,
C = Detector calibration factor, pCi/gm/cpm (for this survey as determined above).

B = Number of background counts that are expected to occur while petforming a sample
Measurement.

Example:



A, If the background count from the function check tor the bare detector (#408522-33) is 7861
cpm, and the €, slope value is 0.00139 pCi/gm/cpm (721 cpm/pCi/gm), then the MDC for a
one-minute static measurement would be:

MDC = 0.0014 pCi/gm/ecpm) x |3 + 4.65 (7862 cpm)# | = (.58 pCi/gm

b, If the background count from the function check for the collimated detector (#408522-33) is
2889 cpm, and the C, slope value s 0.0023 pCi/gm/epm (432 cpm/pCi/gm), then the MDC for
a one-minute static measurement would be:

MDC = (0.0023 pCi/gm/cpm) x [3 + 4.65 (2889 cpm)*® | = 0.58 pCi/gm

Al1.2.2 MDC for Scan Gamma Radiation survey

The scan MDIC is assumed for a scan rate of about one foot per second, three-second interval (based

on detector focuses on about 36 inches diameter area at about 18 inches from ground surface). Also,

a surveyor ctficiency (p) of 0.5 is assumed. First calculate the Minimum Detectable Count Rate

(MDCR) as follow:

MDCR = & x (bi*%) x (60/1)

Wherce,

d” = value for true positive and false positive propottion. A value of 1.38 will be used tor
95% true and 60% talse positive proportion.

bi = number of background counts in the interval i (bi = (bkg cpm) x (i, scan interval) x 60/1)

i = 3 for one ft per second scan rate for an observation area of about 36 inch diameter.

For the bate detector (#408522-33) background count of 7861 cpm, the MDCR for one-foot per
second scan rate (three second interval) would be:

MDCR cpm = (1.38 ) x [(7861 cpm) x (3 secs) x (1 min/ 60 sec)]”? x (60 sec per min/ 3 secs)
= 547 cpm.

Then calculate the MDCR qureror using surveyor efficiency (p) of 0.5 as follow:
MDCR wevernr = MDCGR/ (p%%) = 547 cpm/ (0.5"%) = 773 cpm.

From the MDCR <eyar, calculate the scan MDC using the following:
Scan MDC = (MDCR .unwon cpm )x (C, pCi/gm/cpm)
Where,

(¢ = Detector calibration factor, pCi/gm/cpm (for this survey as determined by calibration at
DOFs Grants calibration pad GPL)

Fora C of 0.00139 pCi/gm/cpm (721 cpm/pCi/gm), the Scan MDC would be:

Scan MDC = (547 cpm ) x (0.00139 pCi/gm/cpm) = 1.07 pCi/gm



The detector background counting rates (determined during the daily instrument function checks),
and the detector efficiency were determined using DOFYs calibration pad GPI (8778 pCi/g) at the
Grants calibration Pad Site. The caleulated scan MIDCs ranged from 1.02 1o 107 pCi/g for the bare
SPA-3, 2x2 Nal detector #408522-33 used during the ficld scan gamma radiation survey at the Site.
The calculated MDC is just slightly above the specified MDC ot 1.0 pCi/g in the RSEWTP.



Instrument Calibration Worksheets
Instrument Daily Function Check Logs



Uesgnel Ana Manuraciurer
of
Scigniific and indusidal
insfruments

CERTIFICATE OF CALIBRATION

CUSTOMER L AYM ENVIPO\IM_HE[AL SERVICES SR

*g. . lydium Measuiements, Inc, Model S
R « P Model , .

tal Date 26-3U1-06 Cal Due Date 26-Jul07  _ Cal,

ieck mark [gﬁ'opp:'\cs to applicakle insir. and/or detecior IAW mig.spec. T, _ 70 °F

-} Mew Instrument

A Mechanical ck.
4 F/SResp. ek i Resetck.

J Auvdio ck, 1 Axarm Setting ck.

_J Calibrated in accordance with LMI SOP 14.8 rev 12/05/89.

A Meter Zeroed (O Background Subiract

] window Operaticn

nsttument Received [ Within Toler. +-10% (]10-20% [ ] Out of Tol,

LUDLUM MEASUREMENTS, INC,

POST OFFICE BOX 810 PH, 325-235-5494

501 OAK STRELT FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

ORDER NO. 240080 / 304342

Serlal No, _ 26248

Serial No. __

inferval _____ Y Year 202016
RH _ 43 Alt 6298 mm Hy

] Requiring Repair (] Other-3ee comments

Meterface

%

{7 input Sens. Linearity
7] Geclrepism

] Batt. ck. (#4in. voitf 2.2 vDC
Calicrated in occordance wilh LMI SOP 14.9 rev 02/07/97,

frument VoltSet __Qpp v inputSens. __38 _mv Det.Oper._ v at v Dl Rt N =_ mv
(1 1V Readeout (2 poinds)  Ref.fInst. / ¥  Ret/lnst. / v
OMMENTS:
ma Calibratien: M delectors positioned perpendicylar to sowrce except 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*
_ 5000 4000 uR/hr H300 - HYovp
000 1000 wR/hr }top O “
300 400 R/hr = Zarﬁaa_rfm ) Yoo Yoo
500 100 uR{hr 100 100
250 Q&Kmr_—.iarz_s'?oa oo
250 100 uRz’hr J oo _ 108
__ 50 2080 cp i [0 2 Yo
__50 1370 cgm _ S 1) 7))
__25 354 _cpm 40 AL
25 9p5 com _5 4
*uncertointy vathint 15%  C.F. within + 20% 50,25 Range(s) Callbrated Electronically
REFERENCE IMSTRUMENT INSTRUMENT ) REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. PQINT RECEIVED METER READRING*®
ai Lcg
doul Scale

T Maasurgmiants, inc, certias thar the cbove 'nstrument has been calibrated by standards icceable to the Na'ionat institut

o of Standards and Technciogy, or 1o the cclibeation facittias of

intercationat Siandards Qrgonhation members, cf have been derivad from accepled values of notural physical constanis ar have been dedvad by the salit tyge of calbralion tecanlaues.

1ilsrotion syslem conforms ‘0 the requiraments of ANSI/NCSL 2540-1-1994 and ANS! N323-1978

Stare of Texas Calibratior, License No. LO-1943

erence |nsiruments and/or Sources: [ Js3e4 (11122 L1781

27 Gamma sy L1162 12 [amsss (Js10s [1iocs Here [Jess2 sy Lo

[rae [Tsve

[CJ Neuiron Am-241 ge 5/N 1-304

| Alpha 5/N

[ BetaS/N

[l Other

182506

aled 8y: ') 0limmm ha«nfb

¥ m 500 S/ [0 ©Oscilloscope S/N

_ . & Multimeter S/IN____

b

57390613

_ Date _3L - Nl -

Tewed by A/Cl//ém_

Date _C 7 7L\£O(>

certficata <hall hol be* ecroducea excep! In lul, without the written approvol of Ludium Measuremenils, Inc.
MC22A 08:02/2008

[ ACInst. l:] Passed Dielectic (Hi-Pol} and Continuily Test
_only [ Failed:

:




Model L_‘A‘Ll_{_u.("‘ 22 21

AVM Environmental Services Inc,

Grants NM, 87020

Rate Meter/Scaler Calibration

SN L8782

Calibration Source Ludlum Blsec 500 Shy yusis (eal. Sure 9 00)

Threshold (input sensitivity), Foundat (g o mV

Window, In/Out_© .} Window  aj/a

Pulser Amplitude Set @

Range/Mode

200

’ 1-10- l

w@w“w

Hv Set@ 400

vDC

Calibration Point
(Pulser Setting)
cpm x multiplier
20 Cpm x |
LO to
2o Chm 00
Ao " o0

9] X
2bd Cfenvio
2b0_¢Pmx (00
b0 2l x 000

mVv

mV

Left or Set at (oo

As Found
Reading

21 Cpfm
Abo i £Pm

25 Q59c0m
A59, s03¢.0m

.2‘.’23 4,2(,»115

2546 gouals

25956 founds
259 578 _covnts

mVY

Left or Set
Reading
2 ¢ P
A0t Cpm
A5 950 cfm
259 503 CPM
9«!9'” L uvf“;'j
25Qk rovats
25956 (oints
259578 covads

Date ZL’"’/’C

Calibrated BW / ?///4 %&_



Model No. / Serial No.

CERTIFICATE OF CALIBRATION

500/ 1¥5)3

CUSTOMER AVM ENVIRONMENTAL SERVICES

Cal. Date _

__14-Jun-06

Cal Due Dale

CUSTOMERPC  N/F

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810

501 OAK STREET
SWEETWATER, TEXAS 72556, U.S.A.

14-Jun-07

ORDERNO._

FH. 325-235-5494

FAX NO. 325-235-4672

(] Mew Instument  Instrument Recsived m\mhln Tolerance (] Qut of Tol. (] Raqulring Repalr O other-See Comments

Cal. Interval___ 1Year_ Procedure MS500, Rev. 5

_25713B/303202

T __I1_°F RH 42 % Alt____ 7028 mmHg [Betor zerosd  (Mechanical Check
PULSE WIDTH
Acceplabla
As Found As Left Range (ys) + 10%
| NEG PULSE s 2 15-48
POS PULSE PR ), & <225
PULSE AMPLITUDE
As Found As Left As Found As Left
Reforence Amplitude Amplituds Acceplable Retarance Amptitude Amplitude Acceptable
Amplitude Reading Reading Ranga * 10% Amplitude Reading Reading Range + 10%
1v | v /oy | 09-1.1 4v N, 2. w9 iy | 36-44 )
100V | yon ot/ | sp o/ 90- 110 400 v 420 ml/ | Hip my/ | 360-440
oW o m 10_m¥/ 9- 1 40 my Y2 | f2my | M
1mv _L/'/M'/ 5 o/ 0.9-11 4mv ‘)‘-me/l M2 an i { 3.6-44
PULSE FREQUENCY (PERIOD) Referencs  As Found As Left Accaptable
Pulser As Found As Left Acceptabla Vollage Vollage Reading Voltage Reading Range + 5%
Range Perlod Period Rangs't 2% 500V | 2, i Spe | 475-525
L x1oK G.0Y | b bbb 6.534 - 6.8 200V [ j90p 1 a5y | 1300 - 2100
x 1K 62.09% Lé. 65.34 - 68
x 100 b 70.4 bbb.6 653.4.- 680 " As Found As Lalt Acceptable
x 10 b70Y A é 6 6534 - 8800 CPMReading  ¢pm Reading cpm Reading Range + 10%
N X1 L LG GG | BN MAX 1 G99 | gga2 | 981998
% 0.1 L Gp 9o |88.2-91.8Caountsf | MIN | Y, | ), 0-1*
O BT A

COMMENTS:

Ludlum Measurements, nc. certifies that the above Instrument has been calibrated by standards traceable to the National Institute of Standards and
Technology. The callbration system confarms tQ the requirements of ANSINCSL Z540-1-1994 and ANSI N323-1978.

Refarence |nstruments:

Frequency Counter

Oscilloscope
Veltmeter

Model 2900 A
Modsl V-1860
Model FluKe 15

aliorated By: llﬂmmc Jronalsy,

SIN 2806849
siIN _Qo8%iot
sm 57390613

CalDate _A-2-06
CalDate A2 Qb
Cal Date JZ;/_iz?.i.__

Data l‘f-(//}fw Jb
Date /Y j“""é 76

_.viewed By: UQ// é L;\g}_‘

This certfficate shall not be reprocuced excepl In [ull, withaut the witten appreval of Ludium Measmements, inc.
FORM C16-1 04/C27200)

Z

[ aCtnst. 7] passed Ofelecic (Hi-PCt} and Continuity Test

LONY

D Failed:

V




AVM Environmental Services Inc.
Scaler/Ratemeter - Detector Calibration Form

Scaler/Ratemeter f‘._u.ol lu.b’"\ 222 | 5/,;/ LEIRTI
Detector SPA~3 Shy _Hozs -3

Source: '_L_L"a/_\-u-tw\ Ore in Can Strength: _ | Yo

Scaler/Rateimeter Threshhold set @ _jg@ _ mV, Window IN/OUT gut |, Window &/ mV

Reading, CPM Reading, CPM Background reading at designated function
__HYy (Source) {Background) check location in office,
500 751 322 Brre Collinle
_330 ATy 79 Count # Reading (CPM)
__600 3473 351 ! RALY 2319
650 _5>2201 _RSbS 2 7823 2923
700 -7 819 3750 3 7851 LG50
750 82852 : He23 4 Bo3s 2346k
500 g9072 S Y1t 5 T83 2991
850 G533 vl Average T2Li 887
L _9gaesi — 5238 0% Renge 6369-9433 230 - 3907
950 QL Bow G742
— mo__.o ____—-.__qs >l eved Count Readings with I percent U,O._ ean
directly under shlelded probe on designated
1050 93 i7a 5862 function check location In office.
£100 48695 5Qqso Count # Reading (CPM)
1150 111 4o Loi12 1. 94520
1200 (34929c ' Y56 2 44703
1250 {713 Hos 7329 3 Qyasi
1300 9575 4 94109
1350 | L2206 5 Qs ey
1400 . Average
HV Set@ OO VDC (Instrument) G110 VDC (DVM Fluke 80201
Input Sensitivity (THR), my __{©O
Function Check with 1 percent U;0q¢ ore in ean. Can Direetly under the detector,
Acceptable Function check range is: 75834 to s 750 CPM
Count Readings for Calibration Pad GPL (87.78 pCi/gm Ra-226)
Bare (Uncollimated) Collimated
#1__ 2540 cpm #l B9y epm
#2_ 39y cpm 2 DR T cpm
#3_ b3513 cpm #3__ 37880 _cpm
R4 3013 cpm W4 22035 cpm
25 e33lLj . opm #5 A74Lgs  cpm
Average L33 cpm Average 37580 cpm
Efftavgcom/anropCigm 2 cpm/pCifgm BEff 43 <prp/pCilgm

Date /- R1i- 0l By

§-d-0C (cat Fed)
Revision 2.0 SOP-1
July 2006 Page 7 of 7




Sonrce Counts per Minute

200000

Detector High Voltage Plateau
SPA-3 #408522-33 with Ludlum 2221 #68782
1% Uranium Ore in Sealed Can

£60000 : . . 1
oo S
120°°°opnmumm@9ownv
80000 §rvrerre bbb q --------
60000 J-r b g
B . —_— .

Detector High Voltage, VDC

[ —&8— Source Plateau

—®— Background Platean

|

16000

- 14400

12800

11200

¥ 9600
-4 8000
6400
-} 4800

-1 3200

1600

Background Counts per Minute




Certificate of Calibration €RG

Envirorumenzal Restoration Group, trc.

Ratemeter / Seater Certificate of Calibration 8809 Washingfon St. NE, Suite {50
Albuquerque, NM 87113
(505) 298-4224

Maaufacturer: __Ludlum - Model:___ 2221  Serial No.: jﬁégé L

All Ranges Calibrated Electeonically; Ludlum Pulser Generator S.N._ 0 97743 201832 e

Reset Audio Eﬁm\ical B{atﬁcry ¢shold / Window Operation e
High Voltage S00v [T 1000v 27 1500v B/
No O

Instrument found within tolerance (+/- 10%) Yes

Instrument
Reference Setting Ratemeter "As found reading"
400 Kepm “O0 *10%

100 Xcpm : —/ng“d\
40 Kepm | 40kpm
10 Xepm 0 éqmq_
4 Kepm —.i&[t&—
I Kepm —_ /E@ﬂd—‘
400 cpm _%m___
100 cpm _@%_

. Integrated Counts
Reference Sefting (1~munute count) Count Rate

400 Kepm 3493597 KOO Kepra H-10
40 Kepm S5 { .J(QI‘?AA.

4 Kepm _39351__ ____ig';hdct-

400 cpm _Yeo0 _HO0pwn

[ Tt calibrukon syetam corfSTDS 0 The AU M of ANS! HITD-189T

Log Scale Instrument
"As found reading”

Calibrarion Date: SZ?/Qg
Calibration Due:__5; /g Afj

Reviewed By: / /Q ﬂ,/Q Z/{ L Date: S/f/ %T / 26

~

Calibrated By:

ERG Form 1.02B



AVYM Environmental Services Inc,
Scaler/Ratemeter - Detector Calibration Form

Scaler/Ratemeter Lw,“utm 212 l 5/)1L L3782
Detector SPA-2  S/y 4085 22~30 e

Soutce: Whranium Ore in Con Strength: 1 % o

Scaler/Ratemeter Threshhold set @ jog | mV, Window INJOUT Ot , Window f/_A__ mV
Reading, CPM | Reading, CPM Background reading at designated function
Hv (Source) (Background) check location in office,
__500 _Léii'f__.._ _ 59y @ (e e [QH.»«;J
550 33300 119 Count # Reading (CPM)
600 55071 : L Yalels) 1 J9ae ekl
650 75568 ; Y451 2 1844 2840
700 85994 : H433 3 943 2897
750 3177k : 5245 4 T4k 2299
_ 800 3842 sS40 5 78077 2 5BL
850 G52 18 » 555D Average 78 L 2858
900 Q5443 1 5595 Q0Y, caxge LRG0~ aqu3d  A28e-343
950 __qﬂgg‘—_ bt Count Readings with | perceut U;0; can
1000 _ _{LM:’:%___. . 5150 directly under shielded probe on designated
_loso _losowy : 5400 function check lacation in office,
1100 [285°53 : LAoy Count # Reading (CPM)
1150 157153 | 7450 1 4558
1200 190 oo ) giL3 2 451 9%
1250 j joso 3 ¢ o2
1300 12579 4 9s5¢ie
1350 ' 5 945364
1400 : : Avernge Q5148

HvSe@ Heo : VDC (Instrument) Q0% VDC (DVM Fluke 80201

Input Sensitivity (THR), mV __ {0

Function Check with 1 percent U;O; ore in can. Can Directly under the detector.

Accoptable Function check range is: _Zle 158 to___ 114 2>8 CPM
Count Readings for Calibration Pad GPL (87.78 pCi/gm Ra-226)
Bare (Uncollimated) - Collimated
#l__ L1903 cpm #1 36952  ¢pm
#2 Lioseo com #2 31‘,2(05’ cpm
#3 Lig€s _cpm #3 3477 cpm
#4715 cpm 4 TAr9y  cpm
#5 L1gof cpm #5 2077 cpm
Average L) 493 cpm Average 34 cpm
_ Eff{avg eprm/17.18 pCirgm yl-2% cpﬁpCVém Eff . epm/pCl/]
Date /-21-0tp :. By
Revision 2.0 SOP-1
Page 7 of 7

July 2006 g,



200000

Detector High Voltage Plateau
SPA-3 #408522-30 with Ludlum 2221 #68782
1% Uranium Ove jun Sealed Can
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Source Counts per Minute
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Designer and Manyfacgturer
of
Iw Scientific and Industial
Instruments

CUSTOMER _ ENVIRONMENTAL RESTORATION GRP

CERTIFICATE OF CALIBRATION

Atg, . Ludum Measurements. Inc. ___ Model _ R 222V
Mg o Model ___ e
Cal.Date 20ctQ4 Cal Due Date 2-0ct-07

‘heck mark Mapplies o applicable instr. and/or detectar IAW mig. spec.

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810
501 OAK STREET

PH. 325-235-5494
FAX NO. 325-235-4672

SWEETWATER, TEXAS 79556, U.S.A.

ORDER NO.

262705

Serigi No. __

SeficlNa.___z2z2&s?f&

RH______ 34 %

Cal.lnterval 1 Yeor  Meterface 202-159
T.. .74 °F

Alt_ 704.8_mm Hg

[ Newlinstrument  Instrument Received [ Within Toler. +-10% ((]10-20% [ 7 Out of Tal. [] Requiring Repair {T] Other-See comments

A tseter leroed
&/ Resetck,

i sechanical ck.
L4 F/S Resp. ck
A Audio ck.

] Alarm Setting ck.
(I Calibrated in accordance with LM SOP 14.8 rev 12/05/89,

[ Background Subtract

L4 window Operation

W Input Sens. Linearity
e Geotropism

A Bott. ck. {(Min.Volt) ____ 4.4 VDC

{1 Calbrated in accordance with LMt SOP 14,9 rev 02/07/97.
Threshold

my

strument Volt Set . %30 ___ Vv Input Sens. 10 ___ mVv Det. Oper.___ __Voat__ mV Dial Ratio 100, = 0.
7Y BV Readout {2 points)  Ref./Inst. __ 500 / vV  Ref./inst.__ 2000 _ ../ v
SOMMENTS:
Firpubte ¥ 26/027
srma Cobration. GM deletlors pouitioned ncrpendicular 10 source except for M 44-3 in which the frbnt of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “"AS FOUND READING" METER READING*
XK. ——_ _A00kcpm _¥v0
— IR T 100kepm o o Mo _
x 100 _ 40kepm . /- S I
X300 10%cpm - - 200
A0 _4kepm . e
X 10 lkcpm S0
X1 ___ 400cpm N -/ N
X oo _100¢cpm /oo _

*Uncerainty within £10%  C,F. within £ 20%

ALL Range(s} Callbraled Electronically

REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING*
igital
2adout 400kcpm - -_M_T
40kcpm _.Hg07 (8
- 4kcpm _ H0o (o}
... 400cpm_ Ho 1y
40cpm . 3 )N

Lo
chle

REFERENCE INSTRUMENT INSTRUMENT
CAL POINT’ RECEIVED METER READING*
——0kcpm_ . L SOk
—_S0kcpm 75K

—_ _Skcpm. . Y S
. S00cpm - 580
. _cpm. — 5%

dium Measurerments, NC. certilies 1hal lre agave nstrurrsnt has bean colibrated by sandords traceqble 1a the National irslitute ot Standards ond Jecrrology. ar 1o 1ne colicration faciities of
1ef Internallona: Slandords Organizalion memrhers, of have been aerived from occeptad values of natural prysical carstants ar have been derived by ‘he ra‘lo type af colixalion lachniquas.

1 cohbration system conforms to the reguirements of ANSINCSL 2540-1-1994 and ANSI N323-1978

State of Texos Colibratian License Ma. LO-1963

leference Insfruments and/or Sources:

(Js-aea Tn22 Clesr
137 Gammas/N 1162 [oonz [Imsss (D sios [rioos Crere [Jessz Tlesst Tlzee J7ae T

(] Neutron Am-241 Be 5/N 1-304

3 Alphas/N ] seta s/N 1 Other o
7 m 500 5/N 38120 ] Oscilloscope S/N _ 4" Mutimeter S/N__ 84260131
-licrated By: gﬂwﬂz é(/zaf— pate __2-Cef-pg
Tleviewerd By: ‘ :‘l QIM.J___ @ﬁ M Date 3 QC{: OQ
his cenificate snall not be reproduced except In luk, without the wiilten opprovol af tudium Measurements, Irc ’ AC Irsh D Passed Dielectric (Hi-Pot) and Continuity Test |

OR}M C22A (£/02/2006

OnlY T[] raieg: .




Micro R Meter: Ludium 19, SR#76248

]

AVM Environmental Services, Inc.
Micro R Meter Function Check Form
UNC's NECR Mine Site

Function Check Source 10: 1% U;0, Ore in Seated can  /%; /44 fod é'i' {aidfems o ?/2¢ {z:&
] Ch e . FoY-74 '
Funclion Check @ Calibration 7C .ﬂ'%, ro- irﬁ;é/'ﬁ-*j en Julq 31 2

Acceptable Function Check Reading (uR/hr) Range (20%) 7 A to oy
1 T Within Acceptable 1 T
Battery(” Voltsor]  BKG Reading Source Reading 2 Range
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Gamma Radiation Level to Surface Soil Ra-226 Correlation
Field Data Update for Backup Detector
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Gamma Radiation Level to Surface Soil Ra-226 Correlation

A correlation between the gamma radiation levels in CPM and surface soil Ra-226 concentrations
was performed prior to the field gamma radiation survey for a site-specitic calibration of the 2x2 Nal
detectors. The results were provided in Reswlts of Backgronnd and Radinns Correlation Sampling Northeast
Church Rock Mine Site Technical Memorandum (MWH, 2006b). The gamma radiation CPM equivalent to
the Ra-226 field screening level (IFSL) was necessary prior to conducting the actual surveys in order
to identify area boundaries and identify locations above the TFSIL during the radiation survey. This
required performing the necessary gamma radiation level measurements and soil sampling for Ra-226
to determine a correlation between gamma radiation level CPM and Ra-226 concentration in surface
solls.

The FSL (2.24 pCi/g) for Ra-226 was defined as the DCGI (1.24 pCi/g) above the mean
background Ra-226 concentration (1.0 pCi/g), as discussed in more derail in Section 2.4.

The gamma radiation survey and surface soil sample locations were idenufied to retrieve the desired
range of concentrations in surface soils with no subsurface soil contamination. The selected
sampling locations were all on relatively flat terrain, and were large enough so that moving around
several steps in each direction did not affect the readings significantly. The contamination
distribution for the gamma radiation survey using this correlation procedure is assumed to be in the
surface soil and fairly homogenous within the detector observation area.  Any subsurface
contamination deeper than six inches duting the tield survey would skew the radiation survey resules
and possibly cause an over-estimation of the equivalent surface soil Ra-226 concentration.

The gamma radiation level measurements and Ra-226 soil sampling for the correlation were
conducted from August 16 through August 18, 2006 in accordance with SOP-02 of the RSEWDP.
Results of the correladon gamma radiation level survey and soil sampling are presented in derail in
the correlation technical memorandum (MWH, 2006b). In addition to obtaining a cotrelation fot a
bare (unshielded) detector, a correlation was also developed for a lead collimated detector by
obtaining gamma radiation level measurements for both bare (uncollimated) and collimated detectors
at each locadon. A radiation survey in the artoyo for bed sediment would require different geometry
of the survey system detector compared to surface soils in a fairly plain geometry. During the
radiation survey for the Unnamed Arroyo bed sediments, gamma radiation shine from the arrovo
banks would also intertere with the survey. Therefore, a separate correlation with soil samples and
gamma radiation levels was developed for surveying in the arroyo sediment bed.

During the August 16 to 18, 2006 correlation radiation survey and soil sampling, gamma radiation
level measurements with the primary SPA-3 detector (#408522-33) were collected at 15 soil sampling
locations, as indicated in SOP-02 of the RSEWP. Gamma radiation level measurements with the
backup SPA-3 detector (H#408522-30) were performed at only tour locations for correlation.
Following a review of the correlation technical memorandum (MWH, 2006b), the EPA commented
that unless additional cotrelation data is obtained (to meet the minimum quandty as indicated in
SOP-2 of the RSEWP) correlation data from this instrument (#408522-30) should not be used as
screening data.  Therefore, on November 7, 2006, gamma radiation levels were obtained with the
collimated backup detector (#408522-30) from the temainder of the correlation soil sampling
locations to complete correlation in order to enable use of the backup detector, as necessary, during
the field survey. The field survey form containing this data is included in Appendix B. Table 2.1,
Gumma Radiation | .evels 5. Ra-226 Soil Concentrations, Mine Site, includes the pamma radiation level
measurements for the backup detector on November 7, 2000, as well as the correlation field data and
soil sampling results performed duting August 16 to 18, 2006. The correlation technical



memorandum (MWH, 2006Db) included field data and results of the correlaton for che Unnamed
Arrovo bed sediments. However, no gamma radiation survey was performed in the Unnamed
Arroyo, as the August 2006 correlation sampling indicated that all fifteen locations in the sediment
bed exceeded the FSL (MWH, 2000D).

Gamma radiation levels versus surface soil Ra-220 concentrations linear regressions for the 19
locations with surface soil Ra-226 concentrations ranging from background to 185 pCi/g, and the 13
locations with Ra-226 conceatrations ranging up to 103 pCi/g, as specified in the SOP-02, tor bare
and collimated detector SPA-3 #408522-33 were presented in the correlation technical memorandum
(MWH, 2006b). These figures are included in Appendix B as Figure B-1, Gamma Radiation I evel 10
Re-226 Coneentration Regyession Anabysis for On-site Aieas, Dntive Range and Vigure B-2, Gamma Radiation
Lerel 1o Ra-226 Concentration Regression Anabyiis jor Ou-site -reas, Backgromnd to 10 pCif g Range. The R2
values for all of these linear regressions for detector #408522-33 exceeded the specified value of
0,30,

Lincar regression analysis for gamma radiation levels (obtained on November 7, 2006) to sutface soil
Ra-226 concentrations for all 19 locations with surface soil Ra-226 concentrations ranging tfrom
background to 185 pCi/, as well as for 15 locadons with Ra-226 concentratons ranging up to 10.3
pCi/g for the collimated hackup detector SPA-3 #408322-30 are summarized on Figure B-3, Gamma
Radiation 1.erel to Ra-226 Concentiution Regression - lualysis for On-site -1reas, Backgronnd to 10 pCif g Range,
and Figure B-4, Gamma Radiation 1erel to Ru-226 Concentration Regresiion Anatysis for On-site ~1reas,
Background to 10 pCifg Range. The R? values for all of these liner regressions exceeded the specified
value of 0.80.

Based on linear regressions, the following equations were injtially used to calculate surface soil Ra-
226 concentrations from the gamma radiation level measurements obtained in CPM at the NECR:

1. Surface Soil Ra-226 pCi/g = (0.0021 x CPM) - 7.4151 (R = 0.866) for collimated SPA-3
#408522-33 (low range shown on Figure B-2) for use with gamma radiation levels below 10,000
CPM, which were expected to be below 10 pCi/g.

(2.24 pCi/g FSL is equivalent to 4600 CPM)

1o

Surface Soil Ra-226pCi/g = (0.0020 x CPM) — 7.5289 £ (R* = 0.873) for collimated SPA-3
#408522-30 (low range shown on Figure B-4) for use with garnma radiation levels below 10,000
CPM, which were expected to be below 10 cPi/g..

(2.24 pCi/g FSL equivalents to 4884 CPM)

3. Surface Soil Ra-226pCi/g = (0.0026 x CPM) - 11.592 (R* = 0.974) for collimated SPA-3
#408522-33 (entire range shown on Figure B-1) for use with gamma radiatgon levels above
10,000 CPM, which were expected to be above 10 pCi/g..

(2.24 pCi/g FSL equivalents to 5320 CPM)

4. Surface Soil Ra-220pCi/g = (0.0024 < CPM) - 11.567 (R* = 0.972) for collimated SPA-3
#408522-30 (entire range shown on Figure B-3) tor use with gamma radiaton levels above
10,000 CPM, which were expected to be above 11pCi/g.

(2.24 pCi/g FSL equivalents to 5753 CPM)



5. Surface Soil Ra-220pCi/g = ((LO005 x CPM) - 6.0697 (R = 0.847) for bare SPA-3 #HI8522-33
(shown on Figure B-2) for use wich gamma radiation levels below 40,000 CPM.

(2.24 pCi/g L equivalents to 16,619 CPM)

6. Surface Soil Ra-226pCi/g = (0.0009 x CPM - 16.284 (R* = 0.966) for bare SPA-3 #408
(shown on Fgure B-1) for use with gamma radiation levels above 40,000 CPM.
(2.24 pCifg I'SL equivalents to 20,582 CPM)
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No linear regression equation is included above for the bare (uncollimated) detector #408522-30
since this detector was not used tor any uncollimated radiation survey.

The sratic gamma radiation reading counts obtained with the collimated 252 Nal detectors were
initially converted to surface soil Ra-226 concentrations using applicable linear regression equations
(c.g., #1 through #4) shown above. Surface soil samples submitted for laboratory analysis were
collected from 218 of the 819 static gamma radiation survey points in the on-site areas. The results
showed that the converted Ra-226 surface soil concentrations were generally higher, by an average of
about 56%, than the laboratory soil sampling results at these 218 locations. The primary reason for
the higher converted Ra-226 surface soil results is due to the presence of clevated levels of Ra-226 in
\‘ub\‘urface qoik as dccp as 20 feet in the on-sitc areas as conﬂrmed bv the subsurface soil qqmplinq

son] R.1-226 characterization. blgmﬁc:mt levd.s of subsmtﬂcc Ra-226 were not c:\pu.rcd at most ot
the survey areas on the Site. Gamma radiation levels due to clevated Ra-226 in subsurface soils were
converted to cquivalent surface soil concentrations using appropriate regression equatons, as
described in the following paragraph.

An analysis of numerous linear regressions for gamma radiation levels o surface soil Ra-226
correlations was performed and provided to EPA on Uebruary 15, 2007, This analysis included a
linear regression for 101 points with gamma radiation levels over 10,000 CPM within the on-site
areas with elevated levels of Ra-226 in subsurface soil. This resulted in a correlation that would
account for, and minimize, interferences at locations with ¢levated teadings (above 10,000 CPM) due
to the presence of significant subsurface Ra-226 concentrations within the inital area boundaries.
The analysis also included a linear regression of 18 points with low-level gamma radiation readings
(below 10,000 CPM) within the NECR-1 step-out area where elevated levels of Ra-226 in subsurface
soil was not expected. On February 16, 2007, EPA agreed with the analysis and notified that the
field gamma radiation survey results equal to ot less than 10,000 CPM were converted to surface soil
Ra-226 concentrations according to the linear tegression for the 18 points at the NECR-1 step-out
sutvey atea. ‘The field gamma radiation survey results over 10,000 CPM were converted according to
the linear regression for the 101 points with gamma radiation levels over 10,000 CPM within the on-
site areas. Efficiencies and background countng rates of the two collimated 2x2 Nal detectors
(primary SPA-3 #408522-33 and the backup #408522-30); are similar (<5% difference), as shown in
the calibration certificates provided in Appendix B-1; thercefore, EPA also agreed that these
correlations would be appropriate for both of the collimated detectors.

The field gamma mdiation survey results and soil sampling results for the applicable correlations are
provided in Table 2.2, Gumma Rudiation | evels Versus Surfuce Soil Ru-226 Concentrations Regression Data.
The summarized linear regression for <10,000 CPM and >10,000 CPM are shown on Figure B-5,
Gamma Radiation evely rs Snrface Soil Ra-226 Concentration Regression Data, NECR-1 Step Out Snrvey
Points for <10K CPM Correlution with Collimated 2x2 Nal Derector, and Figare B-6, Gamma Radiation | evel
to Surface Soil Ru-226 Regression On-site Areas >10K Survey Points jor > 10K CPM Corvelation with Collimated
2x2 Nal Detector, respectively, included in Appendix B. All static gamma radiation survev readings



were converted to surface soil Ra-226 concentradon using the following equations, and are discussed
in Scction 3.1:

e Surface soil Ra-220 pCi/g = (0.0024 x CPM) — 11608 (R* = 0.98) for collimated 2x2 Nal
detectors (shown on igure B-5 of Appendix B) with gamma radiation levels below 10,000
CPML (224 pCi/g BSLL equivalents to 5770 CPM)

s Surface soil Ra-226 pCi/g = (0.0016 x CPM) — 13.909 (R = 0.74) or collimated 2x2 Nal

detectors (shown on Figure B-6 ot Appendix B) with gamma ridiation levels above 10,000
CPM. (2.24 pCi/g IS equivalents to 10,093 CPM)

The first lincar regression analvsis shown above was used to estimate low levels of surface soil Ra-
226 concentrations (i.c., near the FSL) in areas such as the step-outs where Ra-226 impacts were
expected to be in surface soil only with gamma radiation levels generally below 10,000 CPM, yielded
a regression with a low R? value significantly below the specitied value of 0.80. This could be due to
elevated variance and crror associated with measurements at low levels. Thercfore, two survey points
colleeted from the step-out survey area (where Ra-226 contamination is in surface soil only) with Ra-
226 concentrations above 10,000 CPM were included in the liner regression to improve the R2 value.
Although, this biased regression produced an R? value of 0.98, the data obtained by the field
instrumentation was of cstimated quality for field screening purposes.

The sccond linear regression analysis shown above which was used for correlation at locations with
gamma radiation measurements above 10,000 CPM for the on-site areas, had an R? value of 0.74,
lower than the 1).80 value specitied in the RSEWP. A revision to the correlation was necessary to
minimize interference and over estimaton of surface soil Ra-226 from significantly clevated levels of
subsurtace Ra-220. \

The field gamma radiation survey measurements provided data of a quality sufficient for field
screening. The data collected with field instruments have the potential for error and low accuracy
and are considered to be estimated values, especially, in areas with different contamination
distribution than the instrument calibration/correlation assumptions. This was the case for most of
the on-site survey areas, where significantly elevated levels of Ra-226 are present in the subsurface.
The inital correlation was developed prior to the tield survey for Ra-226 in surface soils (less than six
inches deep) with fairly homogeneous distribution. The initial correladon did not expect and account
tor the elevated gamma radiation shine from the subsurface Ra-226, and thus, the Ra-226
concentrations for surface soils determined by the gamma radiation survey using the initial
correlations were higher compared to the single point soil sampling results. The correlations were
revised and biased to account for the elevated pamma radiation levels in the subsurface, and to obtain
more representative Ra-226 surface soil concentrations and improve the quality of the gamma
radiation survey data. However, the revised cotrelation, which would account tor subsurface Ra-226
interference, does not account tor any variation in gamma radiation shine interference due to
variation in subsurface Ra-226 concentrations at ditferent on-site area locations. Therefore, the data
obtained by field instrumentation with revised correlatdons is estimated data suitable for field
SCreening purposes.
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Table 1
Gammaz Radiation Level to Surface Soil Ra-226 Concentration Field Data for NECR

Survey Point Cuordinate Gamma Rad Level (¢cpm) Gefima Rad Level {Spmi] 0 Soil Sample
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Sufvey Point & Sample Lead Collimared Buce (Uncollimated V.vad Colhmated Bare {Uncellimaied) . .
Date ID/Descrption Northine {It) Eashpa (it) < RVETIZT d i Tpm RVETSEE Pm_ _\TriagT Lonc. Ertor Comments/Noics
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|— - AR 15118 4073 N R — =5 WRibr, s:0somple 4 1527
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o 6,961 W I 7464 - .
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08/17:06 |[NECR-COR-A-10 1,694,612.8 2,520.381.7 21,377 21,529 | 65.569 64,820 EENET 22,740 65.17% 65,468 C . fesignotod 8¢ NECR-COR-A-50 .4 1€40
_ R 2y 61y LA 212 8% 65178 33X 33
17350 20.267 3.104 - 22 yR/hr sail sewple & G838
03/18/06 INECR-COR-A-11 1694 226 .8 2,520.6(2 4 4.RBY 4,789 20163 20,143 5.067 5,068 - - 15 0.6
o _ 3,137 19606 5033 - 3 1 -
6.061 25,397 6.402 - 32 uRshy, 30 sample ‘@ovid
08/18/06 INECR-COHK-A-12 1,693,999.4 2,520,333.1 5263 6,088 29,633 25,491 432 6,439 - - 6.8 0%
N | _ 5,993 25 241 ] &85 | -
6,662 27 457 | 7168 32 uR.hr, so:lsampic & 932
08/18/06 INECR-COR-A-13 1,691,023.0 2,320,577.0 ©.3+7 6,663 27.273 27,466 7.2C6 7,208 - - 3.9 11
e e 871 27 667 7.25) - [ e
[ 70100 B_803 . 28 uR/br. so:l sumple i G930
08,1806 |[NECR-COR-A-14 1,694,020.4 3,520,6158 [EIE) 8,509 29178 29,203 3.754 8,779 - - 1v.3 1.3
_ b5.354 29051 o [ - _ ) ]
7.080 30.1%4 | 1616 29 230 92 Ll 32 yRebie, 30ik sampie 0 0945, Dup sample
08/18/06 [NECR-COR-A-13 | 693.866.4 2,320,610 ¢ 7.361 7,265 9917 29949 7,681 7.649 39,721 28,677 - desiganied 25 NECR-CDR-A-55 G u95¢
7 339 2973 7,649 3¢ 930 . 88 0.3 .
§.43) 24.754 6,838 - 40 uR/ki, o] sampie 2101
08/18/06 INECR-COR-A-1b 1.694.980.0 2,521,12838 {380 6,436 71833 24,480 5,743 6,797 - - 6.2 0.4
6,287 23,833 308 B ) 1 o o
71 403 203.98¢ 77.051 - 226 LR hr, sci somple 31637
u8/18/06 INECKR-COR-A-17 1,693,103.6 2,522,0204 7) 584 12,060 205 378 209,441 76.034 76,378 - - 1850 8.7
[ . B . 72,894 314062 X 76 010 -
28,639 02,060 . 31635 170 wR/Ar, sail sample @ 1163
08/18/06 {NECK-COR-A-18 1.695,882.4 2,322.5795 306 | 2%,894 ¥l.6%2 RARS S 31348 31,201 .4 1.9
P I o 28.7)37 51,872 . 30.30¢ L . _ | : i
] 3.675 11,798 3941 } 23 A{ Nenr NECREBRG 4 i backg rez, 13
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3618 12 150 3692

Note (1) Gam:na :adiauon Jevel measurements voth Delecior #308322-20 for lucations NECR-COR A-0t, 02, 03, 04, OSPUS. 07_.})-:4I 102,03, 14.16, and 18 were peaformed on November 7, 2000
age <~




Ra-226 Concentration, pCi/gm

Figure A-1
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas
Entire Range(all 19 Locations), SPA-3 #408522-33 2x2 Nal Detector
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Ra-226 Concentration, pCi/gm

Figure A-2
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas
Background to 10 pCi/gm Range, SPA-3 #408522-33 2x2 Nal Detector
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Figure A-3
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas
Entire Range, SPA-3 #408522-30 2x2 Nal Detector
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Ra-226 Concentration, pCi/gm

Figure A-4

Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Ar

Background to 10 pCi/gm Range, SPA-3 #408522-30 2x2 Nal Detector
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Surface Soil Ra-226 (pCi/gm)
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Figure A-5
Gamma Radaiation Level to Surface Soil Ra-226 Concentration Regression
NECR-1 Step Out Survey Points for <10K CPM Correlation with Collimated 2x2 Nal Detector
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Surface Soil Ra-226 (pCi/gm)
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Figure A-6
Gamma Radiation Level to Surface Soil Ra-226 Regression
On Site Areas >10K Survaey Pointds for >10K CPM Correlation with Collimated 2x2 Nal Detector
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Static Gamma Radiation Field Forms



Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

ation : . 333/ (25 4. BRI T e
Instrumentation : Scaler{Ratemeter Lzl fupy 222/ (5.5 7£2), Detector § 2t 3, 2red Aot #39

Instrument Calibration Date:

2"x2" Nal Detector Collimated L Yesor

K- et
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Survey Area/Unit Decsription /ygz;g. { s /{’ ﬂd.gff.‘-__

, Instrument Daily Function Check Performed:

e
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

14

Instrumentation : Scaler/Ratemeter ..

.: Cor ok . % . a
2l fpen 222U (Cf 75’7’!Dctcctor ﬂ%— i 2~ 2« (Vt';,{:____f’ -2 }

Instrument Calibration Date: '(f_‘)’ ¢ _, [nstrument Daily Function Check Perfosmed; n/ o
2"x2" Nal Detector Callimated _ v Yesor No

. 3 >
Survey Area/Unit Decsription [’\/L"‘/‘?-’f onske. firee

N Survey Point Coordinate NAD 1983 NM
Survey Point State Plane, feet Gamma Radiation
Survcy Date IN/Description Northing _Easting Reading, CPM Comments/Notes
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Instrument Calibration Date: 5 -3 0t ___, Instrument Daily Function Check Performed:
2"x2" Nal Detector Collimated _»__\/_/_ Yesor___ Ne.
Survey Arca/Unit Decsription /VLC -l ©Onx /e /47’6""’-/
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

!nstrumcntation:Scalerr'RatcmecchLU"\ 212 { GS]_&’ gxlzctor _‘ﬁ”ﬂ"i x2  Nal »*. 35

Instrument Calibration Date: 8 ~F-0b __ Instrument Daily Function Check Performed: v

2"x2" Nal Detector Collimated _{_ Yesor No.

NECK"‘\ (D.W)x,k Ehﬂe\,

Survey Area/Unit Decsription
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Survey Point State Plane, feet Gamma Radiation
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Gamma Radiation Survey @ UNC's NECR Mine Site

Static Gamma Radiation Survey Field Form

Instrumentation : Scn!cr/Ratcme&cr,L“J-lﬁw iy (5* 7% ? , Detector ;)éﬂ" ’5 <+ 33

Instrument Calibration Date:

§3-c&

2"x2" Nal Detector Collimated v Yes or No.

Survey Area/Unit Decsription

NECR-L __opsifp. faee
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

lnstrumcntation:Scaler/Ratemc:crLHrJ fon 2224 [ Gy 1y Ej,Detector _ ‘S,pﬁ”f 2r2 g!fvg'?j_'{:}z_}_—’_
4

Instrument Calibration Date: :?’3 ~ob . Instrument Daily Function Check Performed: j~

27x2" Nal Detector Collimated ¥ Yes or No.
Survey Area/Unit Decaription NER g8 Erts ad 4‘?*‘2*'

Survey Point Coordinate NAD 1983 NM
State Plane, feet

Survey Point { Gamma Radiation
__Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter_{ ced fem 2224 (e§ 7§2), Detector SEA 3, 202 o 8 YOSI522-3)
7 o
F-3 -0 '

v Yesor No.

WbeK-1 <O

Instrument Calibration Date: , [nstrument Dajly Funetion Check Performed: —

2"x2" Nal Detector Collimated

Survey Area/Unit Decsription

Survey Point Coordinate NAD 1983 NM
l Survey Point State Plane, feet Gamma Radiation
' Survey Date ID/Description Northing Easting Reading, CPM Comments/Notcs
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Gamma Radiatien Survey @ UNC's NECR Mine Site

Static Gamma Radiation Survey Field Form

[nstrumentation : ScalcrlRatemcter__LMc,/ L 222 l 68752 Detcctar f/?f?— 7 Zed Vel 3%

Instrument Calibration Date: £-3 06 , Instrument Daily Funection Check Performed: _:"'-4

2"x2" Nal Deteetor Collimated _1/_ch or_____ No.

Survey Area/Unit Decsription Nee-t "_S'Z)
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratcmeter/(udé_*_Zl?—_’_(_é{:?fd,Detcctor _}ﬁ;" ’J.':' 2r2 /z/‘![f 4 L(qﬂ:?f 3r

Instrument Calibration Date: §-3 O , Instrument Daily Function Check Performed: __ L~
2"x2" Nal Detector Collimated 1/ch or No.
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

[nstrumentation : Scalcr/Ratemeter/

lastrument Calibration Date: _
2"x2" Nal Detectar Collimated l/ Yes or
NECL-f SO

" Survey Arca’/Unit Decsription
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Gamma Radiation Survey @ UNC's NECR Mine Site

Static Gninma Radiation Survey Field Form

Instrumentation : Scalcr/Ratcmctcr@/_(ﬂ_&) { £&2¢3) Detector S#’A Y 2x2 pad X Wefs22-33
2% ; Lels

[nstrument Calibration Date: £~ 3 -0 &

2"x2" Naj Detector Collimated d Yesor ___No,
Survey Area/Unit Decsription g'\_{j(g -t SO

, Instrument Daily Function Check Performed: _ &7 ]

Survey Point Coordinate NAD 1983 NM |

State Plane, feet
Sl

Survey Point

(Gamma Radiation

Survey Date ID/Description | Northing Easting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter /\"‘J/V*' Yl 2221 /f: F”"Z Dctector 5)014’ o R )

' ':) fnstrument Calibration Date:
2"x2" Nal Detector Collimated V Yesor
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Survey Point State £ ane, feet Gamma Radiation |
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Gamma Radiation Survey @ UNC's NECR Mine Site
Statie Gamma Radiation Survey Ficld Forin

lnstrument Caliliration Date: o 2 ~Ek . Instrunient Daily Function Check Performed: i

2"x2" Nal Detector Collimated ~t// Yesor ___ Na.
Survey Acea/Unit Decsription (u cep -1 O, oA S, /jﬁ .

r Survey Point Coordinate NAD 1983 NM
. State Plane, feet .
Survey Point Gamma Radiation
Survey Date 1N/Description Northing Fasting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Miue Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/RatcmetcrLIftJ &Jlr' 2224 ([ "5152) , Detector .ifll'_] , L .J'U— d ‘(dfj’?‘,’y

Instrument Calibration Date: £-3 e —___, Instrument Daily Function Check Performed: Z/__/_
2"x2" Nal Detector Collimated l«g/ Yesor N,
Survey Area/Unit Decsription _A_/ LR 2 L L
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Gamma Radiation Survey @ UNC's NECR Mine Site @f@‘d
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemcter_é&J 'luv\ 2221 1/4’75'_'/, Detector ﬁ{’/"“; 2% L b"\./ T ePpfFiT2l- 34

) “ Instrument Calibration Date: §F3 - ___ Ingtrument Daily Functian Check Perfarmed: _“j/__
2"x2" Nal Detector Collimated P/ Yes ar No.
Survey Arca/Unit Decsriplion _/\/Z;'f)’? -2 N
Survey Point Coordinate NAD 1983 NM
Survey Point State Plane, foot Garama Radiation
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaicr/Ratcmeterléuj/gm 222i( "g&‘jf_ff_),Detector 5/24".)7‘ 2r2 /L{’l:i_fi:élf_j}zv:j}

[ JU .
Instiument Calibration Date: §g-3-w¢ __ Instrument Daily Function Check Performed: J'/

2"x2" Nal Detector Collimated _“}f: Yesor No.

Survey Area/Unit Decsription A/(/L;ZZ -2

Survey Point Cogrdinate NAD 1983 NM {
’ State Plane, fect .
Survey Paint Gamma Radiation
Survey Date ID/Deseription Northing Easting Reading, CPM Comments/Notes
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{nstrumicntation : Sca1crlRatcmctc{J¢4L; 2221 _(4& ' ,72,2, Detector éf?f— _-}/__Zf_?_/u&d,
-2 ot

instrument Calibration Date:

2"x2" Naf Deteclor Collimated “\/_/_ Yesor _

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

No.

Survey Area/Unit Decsription _jl t': ¢ ‘[E" ~2 ’_5 o

#F3

_» Instrument Daily Function Check Performed: &~

Technician Signasure
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I Survey Paint Coordinate NAD 1983 NM
. Survey Point S;ate P?anc, feot (Gamma Radiation }7
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Sca%erlRaicmetcr_é_L_&iLum 222 (€7 betector S /"A'j, 2. a2 Aok P Yod -)VZ&.'SQS

tnstrument Calibration Date: 5;’5 -3k , Instrument Daily Function Cheek Performed: ___V/
2"¢2" Nal Detector Collimated ,,“i_ Yes or No.
Survey Area/Unit Decsription _ﬁéff 24 “& SO
o Survey Point Coordinate NAD 1983 NM B ‘}
. State Plane, feet .
Survey Point Gamma Radiation
Survey Date ID/Description Northing | Easting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter .' !  Detector s ,0,’4* ’.3 43 3
- LS T : e
Instrument Calibration Date; 55 o » Instrument Daily Function Check Performed: __ &=~

2"x2" Nal Detector Collimated _"_/_ Yesar No.
T I
Survey Arca/Unit Decsription /Y € €A~ 2. » Ss

“Survey Point Coordinate NAD 1983 WM 1~ T
State Plane, feet

Survey Point Gamma Radiation

_SurveyDate ;| ID/Description | Northing Basting | Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Miune Site

Static Gamina Radiation Survey Field Form

(nstrumentation : Scaler/Ratemeter (Z -a-__g_z_z_z’i { lf 739} Detector jjﬂi"i ¥ “1{0 f_)_—_% _z i ;’) '5

Wt

[astrument Calibration Date: ."3 ’D;' B ___, Instrument Daily Function Check Performed:
2"x2" Nal Detector Catlimated V/ Yesar _ No.
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Gamma Radiation Survey @ UNC's NECR Mine Site

Static Gamma Radiation Survey Field Form

Instrumentation : Scalet/Ratemeter L—MC{;( LLM-Z—ZJ'(@%"J})&!CCIN i }& ‘7) A "[()5’0“3 e 7,11— E ‘%

Instiument Calibration Date:

2"x2" Nal Detector Collimated

— 4 n i
Survey Area/Unit Decsription ___5:}-’7:{'1-{," i {
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g;’f_ Yes or

No.

__, Instrument Daily Function Check Perfommed: _ +
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{nstrument Calibration Date:

Gamma Radiation Survey @ UNC's NECR Mine Site

2" Nal Detector Collimated &~ Vesar

Survey Arca/UmtDccsnphon._f{ﬁJ#// | ) ﬂw /[ A—ﬂL e

Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemcter f égéﬂgz w2 { £575L) Detector Sf /+ "'?
L_j_g LEAG SED
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__ . ‘mstiument Daily Function Check Performed: _J_/
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Gamma Radiation Survey @ UNC‘s NECR Mine Site
Static Gamma Radiation Survey Field Form

lnstrumcntation:ScalcrlRatcmetcréia_J "ft‘«\ 2224 (! ) Detector _'Iijfi ‘_L 2w LA ﬁf’[g{ }’”23? 3}
Instrument Calibration Date: 5’~ 3o ("___‘_p,._.u___,_: Instrument Daily Function Check Performed: __f'f'/__ o
2"x2" Nal Detector Collimated l, Yes or__No.
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Irstrumentation : Sealer/Ratemeter . LyDuun 2224 (2 1,3-4";.@ Detector SPA 2

Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

12U NAT Ull—u(‘3
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Gamma Radiation Survey @ UNC's NECR Mine Site

Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Statle Gamma Radiation Survey Fleld Form
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(amma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Fleld Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radlation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gammma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
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Gamma Radiatien Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form
Instrumentation : Scaler/Ratemcter L‘-tca“‘ 2"’?”[65’ 75"‘) , Detector

A3 w23
, Instrument Daily Function Check Performed: v
2"x2" Nal Detector Collimated Yesor d No.
o Tt Pecke (e [l
Survey Area/Unit Decsription [Cen s p (G v £f'g Ac
Survey Point Coordinate NAD 1983 NM
) State Plane, feet ..
Survey Point Gamma Radiation
Survey Date 1D/Description Northing Easting Reading, CPM Comments/Notes
M 2004 P Z3J)co
| 7234 2835
il prar j & ;
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i
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Gamma Radiation Survey (@ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scalcr/Ratcmetcrj',I}”JLWZZZJ [ék?Y}} , Detector Spﬂ— ’57 #33
Instrument Calibration Date: ___é/_:} -of _

2"x2" Nal Detector Collimated __ Yesor V_ No.
Survey Area/Unit Decsription Trader /4*1'-’-

, Instrument Daily Function Check Performed: v

Survey Point Coordinate NAD 1983 NM

. State Planc, feet
Survey Point

Gamma Radiation

Survey Date 1D/Description Northing Easting Reading, CPM Comments/Notes
v o276 | TP-3¢& J99¥,929.4 | 725, 743.5 | 41¥ 2.¢
|27 e |TP - 37 " QoS 7288 | £ 7531
- R7-0ENTP- 3K . RT7G 4303 |55V
Aw-22-0¢ |IFP-39 v 8581 778 |5/ /
A7 e P - so « Sl 1707 | £9¢ GC
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NECR Mine Site
Hoine Sites Coordinate, UTM 1983, distance-meters

—

i Fasting Northing Easting T Northing Easting N Noﬁhing Easting ok Northing Easting T Northing
H1 | 7256044 | 3.040.460.0 | 7255810 | 30404915 | 7256260 | 30404016 | 7255810 | 30404465 | 7256268 | 30404465 |
Hz | 7255700 | 3.0404353 | 7255574 | 3.040457.7 | 7258024 | 3.040.457.7 | 7255574 | 30404128 | 7256024 | 30494128
H3 | 7255055 | 3,949,395.6 | 725573.0 | 3,049,418.0 | 7256180 | 3,040418.0 | 725573.0 | 3,040,373.0 | 725618.0 | 3,049,373.0
Ha | 725602.1 | 3,040,431.8 | 725,600.6 | 5.040,454.2 | 7257146 | 3.040,454.2 | 725060.6 | 3,040.400.3 | 725,714.6 | 3,049,400.3
| HE | 7056633 | 3,040.416.8 | (L—7§5.660.8 3,049,441.2 | 7257057 | 3,949.441.2 | 725660.8 | 3,049,306.8 | 725,705.7 | 3.949,306.3
Wo | 775706.2 | 30405075 | 7257037 | 3.949,350.0 | 7257487 | 3.840,5500 | 7257057 | 3.040,305.0 | 725,748.7 | 3,049.305.0
H7 | 725706.8 | 3.049,298.5 | 725,084.3 | 3.049,3210 | 725.7293 | 3.040.321.0 | 725684.3 | 3,040,276.0 | 725,720.3 | 3949,276.0
He | 7255211 | 3,040,360.3 | 7258086 | 3.040382.7 | 7250436 | 3,049,3627 | 7256006 | 39493378 | 25,0436 | 3849,3378
H9 | 72509323 | 3,049327.0 | 7259008 | 30493495 | 7259547 | 3,040,3495 | 7750008 | 30403045 | 72560547 | 3,949,3045 |




T

Insiwrumentation ; ScalcrfRatcmcrch/g*__ZZZj (écf?ﬁ’d
73 ot

Instrument Calibration Date:

2"x2" Nal Detector Collimated

Survey Area/Unit Decsriptian [ (’M(ﬂ?f.../ &

Gamma Radiation Survey @ UNC's NECR Mine Site

Scan/Walkthrough Gamma Radiation Survey Field Form

_ Yesar_V¥Y

Ne.

. Detector 5’44-3 Z‘_J,ﬂ/&&‘ ¥ aOFI2E-33
Z -

_, Instrument Daily Function Check Performed:

[ Gamma Radiation
! Survey Arca-Transect Reading Range
Survey Date 1D/Description CPM Comments/Notes
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(Gcamma Radiation Survey @ UNC's NECR Miue Site

Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/Ratemeter [‘vo#"‘ W2 [[ﬁ”ﬁ'f/) , Detector §f& ’5 bd V”_‘E/ 122 - 33 .

Instrument Calibration Date: 5~ 5 , ":5)7&_*__, ,
2"x2" Nal Detector Collimated _ Yesor l/_ No.

Survey Arca/Unmit Decsription _[f_/é}')& S‘/f.j _

, Instrument Daily Function Check Performed: L~

] U Cid Code, Survey Point Coordinate NAD 1983 NM
| Josiii:'/f;irfaw - State Flanc, feet Gamma Radiation —‘
' Survey Date [0/Description Northing Easting Reading, CPM Comments/Notes
tfslee [HG - 3949314.8 | 72592w.9 | Ip57 N
n Hq-2 3949 38 | 25845 18128 o
| HG 3. 394931571 | 7259515 | jEe09
L iq-4 3949 3123 | 725945 16115
of HY-5 3949 3124 7259202 Je41 0
| 1 ] R
L 1] 3949373.5 |725932.7 | 13239
| /r H2 -2 3949372y | 7259350 | [G2¢€]
K He-3 3949 3wi.s | 7259345 | (877
v | Yé-d 39493392 | 725913 (6232 |
t g-3 39493594 | TRS 9033 | 903 j
ot H1-1 39492830 725 72239 | 1043 I
Ly W7 .7 3949 2% 8 | 725 089,y | T 45
IF P H7.1 3493735 1 725 632.8 134047
L W7oy 3949397.0 | 725 y2a2 | {0l )
¥ W7 L 3999 324.8 | F25 wLss.s | 2uird
- —
He -1 39499 3204 | 725 707 b MR
‘" e -L 29497354.5 | 725 7ate.) | Zolee
R W -2 3949342 4| 7ay 7280 | 2ebes
o Wy -4 26499351, | 725 72b.g| 19749
«-/ B -5 3949 331.3] 257 q.57 | 2e93
T HG- | 2949 4i2.5 |75 6672 | i349%)
v 1e-1 39494c0.5” 1225 1b18.3 | {Se1g
0 \W5-3 39493983 |725705.0 | 1443
" Ho-4 39494474 1725 Q0.7 | 1374 |
i Hs -5 2949 431.8 | 725 L3t o | 15959 —
A — )/ N _'
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Ficld Form

Insyumentation : ScalcrlRatemcter%!_‘f_l% e‘ ,@& Detector éfﬁ' ’34 o Yo&5 2 -2
Instrument Cahibration Date: ___?F ”é__‘@{_’ ey Instrument Daily Function,Chcck Performed: __‘(_____
2"x2" Nal Detector Collimated Ycs or _Z_ No.
Survey Area/Unit Decsription [:%’M@__fl_ftgaf:_ - o
Survey Point Coordinate NAD 1983 NM
Survey Paint State Plane, fect Gamma Radiation
__Survey Date 1D/Description Northing Easting Rcading, CPM Comments/Notes
njssfer |14 - 39494344 [ 7250855 14017
- P -7 39494389 | 725697 0 1570 L
i W -3 3949 445.7 1125 703.8 15 ¢4
u K-y 3949 4554 | 7385704 3 1115 o
& [y =S 3949410 | 725 7129 B EL
i 113- 1 X949 380.8 | 725 .582.2 } 347 i
& 13-L 39493759 |725584.2 | 1411
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' W3-y 39Y9409.7 | 725 L9 {330 |
u M3-9 39994114 | 7255953 | 13375
——— ] e T e —— 1 ——
R 141~ 3999423.0 | 71255240 | (3091
L el 3949 4,49 | 7255500 | 1014 |
! 41-3 3899439.7 | 725569.4 | 11931 5
, ‘ W1-4 39499 4{6.2 | 725565 13956t 1
e | g 3949404 | 7355953 | 12976
S m
3 -1 39494¢3.6 | 12510 | [3i5)
Y -1 3949494976 | 725ty | Vel
1 [41-3 294945551725 Sgg.9 | 15297
" jﬂ -4 2999400.8 | 7255907 1510
‘o Hi-6 3MYHIE 3 | 1aseror | 1g3
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S
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A ) N AR _L\_
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Instrurnentution : Scaler/Ratemeter ZLCI/U* 2224 (["_7{/?, Detector §Pi5 ¢:~y0fj’i_2 *—_;2
-3 0L

Instrumcnt Calibration Date:

Gamma Radiation Survey @ UNC's NECR Mine Site

2"x2" Nal Detector Collimated _ 1”7,

Survey Arex/Unit Decsription

Yesor __

A frayo Emk

Static Gamma Radiation Survey Field Form

__ Instrument Daily Function Check Performed: _ g~

|

State Plane, feet

I Survey Point Coordinate NAD 1983 NM |

5 gj;vcy Point ot Gamma Radiation
Survey Date iD/Description otthing Casting Reading, CPM Comments/Notes
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Gamma Radiation Survey @ UNC's NECR Mine Site
Static Gamma Radiation Survey Field Form

Instrumentation : Scaler/ Ra‘embtl‘rz(l‘"(l /w 222t ( J‘.P?J’bz Detector S#¥# "3 , ur YOXS2L-37
instrument Calibration Date: s -3-0t ) , Instrument Daily Function Check Perfonned: /
2°x2" Nal Detector Collimated __ L” Yesor ____ No.

[ Survey Poimsittl:gi::;cs::D 1983 NM T i
Survey Point = * Gamma Radiation
SurveyDate | ID/Description ) Northing Casting Reading, CPM Comments/Notes
}\\ -0 | BQ - 29 iz I LG E, S ﬁwﬂﬂ_
\ Ae - 30 MU ! /
] 3 4384 /
| 4 ~ 5L ‘T;D 43. j
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Table B.1

Surface Soil Sample Summary

Surface L .
Sample ocfatuo? Analytical Suite Notes
Identification
Number
NECR-1
1 NECR1-005 COPCs
2 NECR1-016 COPCs
3 NECR1-018 COPCs
4 NECR1-020 COPCs EPA split
5 NECR1-023 COPCs
6 NECR1-026 COPCs
7 NECR1-028 COPCs, Agrongomics
8 NECR1-030 COPCs duplicate
9 NECR1-044 COPCs, Agronomics
10 NECR1-046 COPCs
11 NECR1-047 COPCs EPA split
12 NECR1-049 COPCs
13 NECR1-065 COPCs EPA split
14 NECR1-067 COPCs
15 NECR1-068 COPCs
16 NECR1-070 COPCs
17 NECR1-090 COPCs
18 NECR1-092 COPCs
19 NECR1-093 COPCs
20 NECR1-095 COPCs
21 NECR1-101 COPCs
22 NECR1-103 COPCs duplicate
23 NECR1-126 COPCs EPA split
24 NECR1-127 COPCs, Agronomics
25 NECR1-129 COPCs
26 NECR1-131 COPCs
27 NECR1-133 COPCs EPA split
28 NECR1-135 COPCs
29 NECR1-137 COPCs
30 NECR1-138 COPCs
31 NECR1-140 COPCs
NECR-1 Stepouts
1 NECR1-164 COPCs
2 NECR1-173 COPCs
3 NECR1-184 COPCs
4 NECR1-207 COPCs
5 NECR1-238 COPCs
B NECR1-240 COPCs, SPLP duplicate
7 NECR1-282 COPCs EPA split
8 NECR1-265 COPCs
9 NECR1-266 COPCs
10 NECR1-281 COPCs
11 NECR1-289 COPCs EPA split
12 NECR1-293 COPCs
13 NECR1-307 COPCs, SPLP
14 NECR1-316 COPCs
15 NECR1-323 COPCs EPA split
16 NECR1-326 COPCs
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Table 8.1
Surface Soil Sample Summary
Surface Location
Sample . . Analyticat Suite Notes
ldentification
Number
NECR-2
1 NECR2-004 COPCs
2 NECR2-015 CQOPCs, Agronomics EPA split
3 NECR2-017 CQPCs EPA split
4 NECR2-018 COPCs EPA split?
5 NEGR?2-020 COPCs
6 NECR2-027 COPCs
7 NECR2-033 COPCs
8 NECR2-035 COPCs EPA split
9 NECR2-037 COPCs EPA split
10 NECRZ2-039 COPCs duplicate
11 NECR2-050 COPCs
12 NECR2-052 COPCs
13 NECR2-056 COPCs, Agronomics
14 NECR2-069 COPCs
15 NECR2-071 COPCs EPA split
NECR-2 Stepouts
1 NECR2-083 COPCs
2 NECR2-096 COPCs, SPLP
3 NECR2-103 COPCs
4 NECR2-109 COPCs, SPLP EPA split
Ponds 1 and 2
1 POND1/2-011 COPCs
2 POND1/2-014 COPCs
3 POND1/2-019 COPCs duplicate
4 POND1/2-020 COPCs, Agronomics
5 POND1/2-023 COPCs EPA split
6 POND1/2-024 COPCs EPA spiit
7 POND1/2-035 COPCs, SPLP duplicate, EPA split
8 POND1/2-041 COPCs EPA split
9 POND1/2-042 COPCs
10 POND1/2-047 COPCs, Agronomics
11 POND1/2-050 COPCs
12 POND1/2-056 COPCs
13 POND1/2-058 COPCs, SPLP EPA split
14 POND1/2-061 COPCs EPA split
15 POND1/2-069 COPCs
16 POND1/2-071 COPCs ss for subsurface loc
17 POND1/2-076 COPCs
18 POND1/2-077 COPCs
19 POND1/2-082 COPCs ss for subsurface loc
Pond 1 and 2 Boundary Confirmation
1 POND1/2-009 COPCs
2 POND1/2-012 COPCs
3 POND1/2-032 COPCs
4 POND1/2-063 CQOPCs

Page 2 of 6



Table B.1

Surface Soil Sample Summary

Surface Location

Sample . . Analytical Suite Notes
ldentification

Number

Pond 3/3a

POND3/3a-001 COPCs
POND3/3a-007 |COPCs EPA split
POND3/3a-014 |COPCs, SPLP
POND3/3a-015 |COPCs
POND3/3a-027 |COPCs EPA split
POND3/3a-029 {COPCs EPA split
POND3/3a-037 |COPCs
POND3/3a-038 |COPCs EPA split
POND3/3a-042 |COPCs

POND3/3a-046

COPCs, Agronomics

POND3/3a-057

COPCs, SPLP, Agronomics

POND3/3a-059

COPCs

duplicate, EPA split

almiain|2ia]o|el~|otolsfwin] =

POND3/3a-061 [COPCs

POND3/3a-063 [COPCs

POND3/3a-065 |COPCs

Sediment Pad
1 SEDPAD-005 COPCs EPA split
2 SEDPAD-006 COPCs
3 SEDPAD-008 COPCs
4 SEDPAD-Q11 COPCs, SPLP
5 SEDPAD-012 COPCs
6 SEDPAD-014 COPCs EPA split
7 SEDPAD-015 COPCs EPA split
8 SEDPAD-018 COPCs, SPLP
9 SEDPAD-020 COPCs
10 SEDPAD-021 COPCs, Agronomics
11 SEDPAD-022 COPCs duplicate, EPA split
12 SEDPAD-025 COPCs EPA split
13 SEDPAD-026 COPCs
Sand Backfill No. 1
1 SAND1-009 COPCs EPA split
2 SAND1-011 COPCs
3 SAND1-017 COPCs, Agronomics
4 SAND1-021 CQOPCs
5 SAND1-027 COPCs
6 SAND1-028 COPCs, Agronomics EPA spilit
7 SAND1-030 COPCs
8 SAND1-041 COPCs
9 SAND1-043 COPCs EPA split
10 SAND1-044 COPCs
11 SAND1-049 COPCs duplicate
12 SAND1-050 COPCs
13 SAND1-051 COPCs
14 SAND1-063 COPCs EPA split
15 SAND1-068 COPCs EPA split
Sand Backfill No. 1 Boundary Confirmation

1 SAND1-032 COPCs
2 SAND1-053 COPCs

Page 3 of 6



Table B.1

Surface Soil Sample Summary

Surface

Location . .
Sample Identification Analytical Suite Notes
Number

3 SAND1-065 COPCs

Sand Backfill No. 2
1 SAND2-003 COPCs, SPLP
2 SAND2-004 COPCs
3 SAND2-006 COPCs EPA split
4 SAND2-007 COPCs
5 SAND2-010 COPCs, SPLP
(5] SAND2-011 COPCs EPA split
7 SAND2-012 COPCs duplicate, EPA split
8 SAND2-014 CQOPCs, Agronomics
9 SAND2-015 COPCs EPA spiit
10 SAND2-016 COPCs
11 SAND2-017 = |COPCs
12 SAND2-019 COPCs EPA split
13 SAND2-020 COPCs

Sand Backfill No. 3
1 SAND3-002 COPCs EPA split
2 SAND3-005 COPCs
3 SAND3-006 COPCs
4 SAND3-008 COPCs EPA split
5 SAND3-009 COPCs
6 SAND3-010 COPCs EPA spiit
7 SAND3-014 COPCs duplicate, EPA spilit
8 SAND3-017 COPCs, SPLP, Agronomics
9 SAND3-022 COPCs EPA split
10 SAND3-024 COPCs
11 SAND3-025 COPCs
12 SAND3-026 COPCs
13 SAND3-027 COPCs, Agronomics

Sand Backfill No. 3 Boundary Confirmation
1 SAND3-004 COPCs
2 SAND3-012 COPCs
Non-Economic Material Storage Area
1 NEMSA-001 COPCs, Agronomics
2 NEMSA-002 COPCs
3 NEMSA-003 COPCs, Agronomics
4 NEMSA-004 COPCs
5 NEMSA-005 COPCs
Boneyard

1 YARD-001 CQOPCs, Agronomics
2 YARD-002 COPCs
3 YARD-003 COPCs
4 YARD-004 COPCs, Agronomics
5 YARD-005 COPCs, Agronomics
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Table B.A

Surface Soil Sample Summary

Surface Location
Sample - . Analytical Suite Notes
Identification
Number
Home Sites

1 HOME1-001 COPCs
2 HOME 1-002 COPCs
3 HOME1-003 COPCs
4 HOME1-004 COPCs
5 HOME1-005 COPCs
6 HOME2-001 COPCs
7 HOMEZ2-002 COPCs
8 HOME2-003 COPCs
9 HOME2-004 COPCs duplicate
10 HOME2-005 COPCs
11 HOME3-001 COPCs
12 HOME3-002 COPCs
13 HOME3-003 COPCs
14 HOME3-004 COPCs
15 HOME3-005 COPCs
16 HOME4-001 COPCs
17 HOME4-002 COPCs duplicate
18 HOME4-003 COPCs
19 HOME4-004 COPCs
20 HOME4-005 COPCs
21 HOMES5-001 COPCs
22 HOMES-002 COPCs
23 HOMES5-003 COPCs
24 HOMES5-004 COPCs
25 HOMES5-005 COPCs
26 HOMEG6-001 COPCs
27 HOME®G-002 COPCs
28 HOME®-003 COPCs
29 HOMESB-004 COPCs
30 HOMEG-005 COPCs
31 HOME7-001 COPCs
32 HOME7-002 COPCs
33 HOME7-003 COPCs
34 HOME7-004 COPCs
35 HOME7-005 COPCs
36 HOMES-001 COPCs
37 HOME8-002 COPCs
38 HOMEBS-003 COPCs
39 HOMES8-004 COPCs
40 HOMES8-005 COPCs
41 HOMES-001 COPCs
42 HOME9-002 COPCs
43 HOMEQ-003 CQPCs
44 HOMES-004 COPCs
45 HOMES-005 COPCs
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Table B.1

Susface Soil Sample Summary

Surface Location
Sample . . Analytical Suite Notes
Identification
Number
Vent Holes 3 & 8
1 VENT8-002 COPCs duplicate
2 VENT8-006 COPCs
3 VENT8-019 COPCs EPA split
4 VENT8-031 COPCs
5 VENT3-034 COPCs EPA split
Trailer Park
1 TP-001 COPCs EPA split
2 TP-009 COPCs
3 TP-013 COPCs
4 TP-024 COPCs duplicate
5 TP-027 COPCs EPA split
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Subé.urface‘ Soll Sample Summary

Table B.2

Depth
Sample ID Lab ID (fbgs) Analytical Suite Notes
NECR-1 Soil Borings
NECR1-SB-016 C06111057-012 0.5 |COPCs
NECR1-SB-016 [5.0] C06111057-014 50  |COPCs
NECR1-SB-016 [10.0] C06111057-015 10.0  {COPCs
NECR1-SB-016 [15.0] C06111057-016 15.0 |COPCs
|[NECR1-SB-016 {20.0] C06111057-017 200 [COPCs
IINECR1-5B-046 C06111057-003 0.5  JCOPCs
IINECR1-3B-046 [5.0] C06111057-044 5.0 COPCs
JINECR1-SB-046 [10.0] C06111057-045 10.0 |COPCs
[(NECR1-SB-046 [15.0] C06111057-046 15.0 [COPCs
{INECR1-SB-046 [20.0]  [C06111057-047 20.0  [COPCs
[NECR1-SB-046 [25.0] C06111057-048 250 [COPCs
INECR1-SB-046 [30.0] C06111057-049 300  JCOPCs
UNECR1-SB-90 (5.0 C06111057-021 50 |COPCs
{[NECR1-SB-90 [10.0] C06111057-022 10.0  [COPCs
JINECR1-SB-90 [15.0] C06111057-023 150 |COPCs
[INECR1-SB-90 [20] C06111057-024 200 JCOPCs
IINECR1-SB-90 [25] CD6111057-025 250 |COPCs
INECR1-SB-90 {30.0] C06111057-026 30.0 |COPCs
UNECR1-SB-90 [35.5] C06111057-027 350 [COPCs
JINECR1-SB-90 {40} C06111057-028 40.0 |COPCs
|INECR1-SB-90 [45) C06111057-029 45.0 |COPCs
[INECR1-SB-095 [0.5] C06111057-078 0.5 COPCs
IINECR1-58-085 {5.0) C06111057-018 50 |COPCs
{INECR1-SB-095 [10.0] C06111057-019 10.0  ICOPCs
JINECR1-SB-095 [14.0] C06111057-020 14.0 _ |COPCs
INECR1-SB-131 [5.0] C06111057-117 50 |COPCs
INECR1-SB-131 [10.0] C06111057-118 10.0  |COPCs
INECR1-SB-131 {15.0] C06111057-119 15.0  |COPCs
[INECR1-5B-131 [20] C06111057-120 20.0 |[COPCs
IINECR1-SB-131 [24] C06111057-121 24.0 |COPCs, TPH, VOCs
(L
INECR1-TP-138 [C06120405-010 | 3540 | 1
NECR-2 Test Pits
IINECR 2-TP-015 C06110906-021 0.5-1.0 |COPCs
[[NECR 2-TP-020 €06110906-018 1.0-1.5 |COPCs
{INECR 2-TP-035 C06110906-015 1.0-1.5 |COPCs
|INECR 2-TP-039 C06110906-019 1.0-1.5 |COPCs duplicate
HNECR 2-TP-052 C06110908-016 1.5-2.0 [COPCs
NECR 2-TP-052 C06110906-017 4.0-5.0 [COPCs
Sand Backfill No. 1 Test Pits
SAND1-TP-030 C06120405-011 1-1.5 |COPCs, SPLP
SAND1-TP-030 C06120405-020 3.5-4.0 |COPCs
SAND1-TP-043 C06120405-012 1-15  |COPCs
SAND1-TP-049 C06120405-013 1-1.52 ICOPCs
SAND1-TP-049 C06120405-014 3.5-4 |COPCs duplicate
SAND1-TP-063 C06120405-016 0.5-1.0 |COPCs, SPLP
SAND1-TP-063 C06120405-017 1.5-20 |COPCs
SAND1-TP-068 C06120405-018 0.5-1.0 |COPCs
SAND1-TP-068 C06120405-019 1.5-2.0 |COPCs

Sand Backfill No. 2 Test Pits

SAND 2-TP-008 C06110906-026 0.5-1.0 |COPCs
SAND 2-TP-011 C06110806-022 0.5-1.0 |COPCs
SAND 2-TP-012 C06110906-023 1.5-2.0 JCOPCs
SAND 2-TP-017 C06110906-024 1.5-2.0 |COPCs
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TableB.2

Subsurface Soil Sample Summary
Depth
Sample ID Lab ID (fbgs) Analytical Suite Notes
SAND 2-TP-019 C06110906-025 1.0-1.5 |[COPCs

Sand Backfill No. 3 Test Pits

SAND3-TP-005 C06120235-066 0.5-1.0 [COPCs
SAND3-TP-005 C06120235-067 1.5-2.0 [COPCs
SAND3-TP-006 C06120235-068 0.5-1.0 JCOPCs
SAND3-TP-009 C06120235-069 0.5-1.0 |COPCs, SPLP
SAND3-TP-014 €06120235-070 0.5-1.0 |COPCs
SAND3-TP-014 C06120235-075 1.0-1.5 [COPCs
SAND3-TP-025 C06120235-071 0.5-1.0 |COPCs
Ponds 1 and 2 Soil Borings

1/2-SB-71 {10.0} C06111057-071 100 [COPCs
1/2-SB-71 [15.0] C06111057-072 150 [COPCs
1/2-SB-82 C06111057-073 0.5 COPCs
1/2-SB-82 [5.0] C06111057-074 5.0 COPCs
1/2-SB-82 [10.0} C06111057-075 10.0  |COPCs
1/2-SB-82 [15] C06111057-076 150 |COPCs
1/2-SB-82 [20] C06111057-077 200 |COPCs
Pond12-SB-071 C06111057-069 0.5 COPCs
|IPond12-SB-71 [5.0] C06111057-070 5.0 COPCs

Ponds 1 and 2 Test Pits

{lPOND12-TP-030 C06120235-057 2.0-3.0 [coPCs
|IPOND12-TP-030 C06120235-058 4.5-50 |COPCs
|IPOND12-TP-035 €06120235-059 1.0-1.5 |COPCs
|[POND12-TP-035 CD6120235-060 2.0-2.5 |COPCs
POND12-TP-035 C06120235-061 9.0-9.5 [COPCs
HIPOND12-TP-058 C06120235-062 4.5-50 [COPCs

POND12-TP-058 €06120235-063 8.5-9.0 |COPCs

Pond 3/3a Soil Borings

3/3a-SB-61 C068111057-111 0.5 COPCs
3/3a-SB-61 [5.5] C06111057-112 5.5 COPCs
3/3a-SB-61 [10.0] C06111057-113 10.0 COPCs
3/3a-SB-61 [15.0] C06111057-114 15.0 COPCs
3/3a-SB-61 [20.0} C06111057-115 20.0 COPCs
3/3a-SB-61 [25.0] C06111057-116 25.0 COPCs

Pond 3/3a Test Pits

[POND3-TP-007 C06120336-042 5.0-55 [COPCs
JIPOND3-TP-007 C06120336-043 9.0-9.5 |COPCs
llPOND3-TP-014 C06120336-044 6.5-70 |COPCs
{[POND3-TP-014 C06120336-045 8.5-9.0 [COPCs
HPOND3-TP-029 C06120336-046 3.0-35 |COPCs
|IPOND3-TP-029 C06120336-047 6.0-6.5 [COPCs
JIPOND3-TP-029 C06120336-048 9.0-9.5 |COPCs
(lPOND3-TP-037 C06120336-049 0-05 |COPCs
liPOND3-TP-037 C06120336-050 5.0-55 |COPCs

POND3-TP-037 C06120336-051 8.5-9.0 |COPCs

Sediment Pad Test Pits

SEDPAD-TP-006 C06120405-001 1.5-2.0 }JCOPCs
SEDPAD-TP-006 C06120405-002 3.0-3.5 |COPCs
SEDPAD-TP-012 C06120405-003 1.0-1.5 |COPCs
SEDPAD-TP-012 C06120405-004 1.5-2.0 |COPCs
SEDPAD-TP-D14 C06120405-005 0.5-1.0 |COPCs
SEDPAD-TP-014 C06120405-006 1.0-1.5 |COPCs
SEDPAD-TP-021 C06120405-007 5.0-5.5 |COPCs

SEDPAD-TP-021

C06120405-008

10.0-10.5 |COPCs

SEDPAD-TP-026

C06120405-009

0.5-1.0

COPCs
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Table B.2

Subsurface Soil Sample Summary

Sample ID

LabiD

Depth
{fogs)

Analytical Suite

Notes

Unnamed Arroyo Soil Borings

IARROYQO-SB-001 C06120235-072 0-1.0 |COPCs
ARROYO-SB-001 C06120235-073 1.0-20 JCOPCs
ARROYO-SB-001 C06120235-074 2.0-3.0 |COPCs
ARROYO-SB-002 C06120336-001 0-1.0 |COPCs
IARROYO-SB-002 C06120336-002 1.0-2.0 |COPCs
ARROYO-SB-002 C06120336-003 2.0-3.0 |COPCs
ARROYO-88-003 C06120336-004 0-1.0 |COPCs
ARROYO-SB-003 C06120336-005 1.0-2.0 |COPCs
IARROYQ-SB-003 C06120336-006 2.0-3.0 |COPCs
IARROYO-SB-004 C06120336-007 0-1.0 JCOPCs
ARROYO-SB-004 C06120336-008 1.0-2.0 JCOPCs
IARRQYO-SB-004 C06120336-009 2.0-3.0 |COPCs
IARROYO-SB-005 C06120336-010 0-1.0 |[COPCs
IARROYO-SB-005 C06120336-011 1.0-2.0 |COPCs
ARROYO-SB-005 C06120336-012 2.0-3.0 |COPCs
IARROYO-SB-006 C06120336-013 0-1.0 [COPCs
IARROYQ-SB-006 C06120336-014 1.0-2.0 JCOPCs
RROYO-SB-006 C06120336-015 2.0-3.0 |COPCs
IARROYO-SB-007 C06120336-016 0-1.0 [COPCs
ARROYO-SB-007 C06120336-017 1.0-2.0 |JCOPCs
ARROYO-SB-007 C06120336-018 2.0-3.0 |COPCs
IARROYO-SB-008 £06120336-019 0-1.0 |COPCs
IARROYO-SB-008 C06120336-020 1.0-2.0 |COPCs duplicate
RROYO-SB-008 C06120336-021 2.0-3.0 |COPCs duplicate
ARROYO-SB-009 C06120336-024 0-1.0 [COPCs
IARROYO-SB-009 C06120336-025 1.0-2.0 |COPCs
ARROYO-SB-009 C06120336-028 2.0-3.0 |COPCs
IARROYO-SB-010 C06120336-027 0-1.0 |COPCs
IARROYO-SB-010 C06120336-028 1.0-2.0 |COPCs
ARROYO-SB-010 C06120336-029 2.0-3.0 |COPCs

NEMSA Soil Borings

NEMSA-TP-001 C06110906-027 0-0.5 |JCOPCs
IINEMSA-TP-001 £06110906-028 1.0-1.5 JCOPCs
{NEMSA-TP-001 C06110906-029 4.0-5.0 [COPCs
JINEMSA-TP-001 C06110906-030 6.0-6.5 |COPCs
[INEMSA-TP-002 C06120336-030 0-0.25 |COPCs
[[NEMSA-TP-002 C06120336-031 0.25-0.75 |COPCs
[[NEMSA-TP-002 C06120336-032 5.5-6.0 |COPCs
IINEMSA-TP-002 C06120336-033 7.0-7.5 |COPCs
HNEMSA-TP-003 C06120336-034 0-0.5 [COPCs
{INEMSA-TP-003 C06120336-035 1.5-2.0 |COPCs
IINEMSA-TP-003 C06120336-036 4.0-4.5 [COPCs
INEMSA-TP-004 C06120336-037 0-05 [COPCs
[INEMSA-TP-004 C06120336-052 1.0-1.5 JCOPCs
IINEMSA-TP-004 C06120336-053 6.0-6.5 |COPCs
fINEMSA-TP-004 C06120336-038 8.5-9.0 |COPCs
INEMSA-TP-005 €06120336-039 0-0.5 |COPCs
INEMSA-TP-005 C06120336-040 4.0-4.5 |COPCs
INEMSA-TP-005 C06120336-041 8.0-8.5 [COPCs

Boneyard Test Pits

YARD-TP-001 C06110906-031 0-0.5  |COPCs, TCLP TCLP SampiD C06120227-001

YARD-TP-001 C06120235-021 1.0-1.5 {COPCs

YARD-TP-002 C06120235-023 0-0.5 [COPCs

YARD-TP-002 C06120235-024 1.5-2.0 [COPCs, TCLP TCLP SamplD C06120227-002
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Subsurface Soil Sample Summary

Table B.2

Depth
Sample ID Lab (D (thgs) Analytical Suite Notes

YARD-TP-002 C06120235-025 9.5-10.0 |COPCs, TCLP TCLP SamplD C06120227-011
F'YARD-TP-003 C06120235-026 0-0.5 COPCs

YARD-TP-003 C06120235-027 1.0-1.5 jCOPCs, TCLP TCLP SamplD €06120227-010
YARD-TP-004 C06120235-022 0-0.5 COPCs

YARD-TP-004 C06120235-028 0.5-1.0 |COPCs, TCLP TCLP SampID C06120227-003
YARD-TP-004 C06120235-029 5.5-6.0 [COPCs, TCLP TCLP SamplD C06120227-004
YARD-TP-004 C06120235-030 7.0-75 JCOPCs, TCLP TCLP SamplD C06120227-007
YARD-TP-004 C06120235-031 9.5-10.0 JCOPCs, TCLP duplicate, TCLP SampiD C06120227-006
YARD-TP-005 C06120235-033 0-0.5 COPCs

YARD-TP-005 C06120235-034 2.5-30 |COPCs, TCLP TCLP SamplD C06120227-005
YARD-TP-005 C06120235-035 45-5.0 |COPCs, TCLP TCLP SamplD C06120227-008
YARD-TP-005 C06120235-036 8.5-3.0 {CQOPCs, TCLP TCLP SampiD C06120227-008
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UNSCANNABLE MEDIA

To use the unscannable media document # £/ 4/248
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