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Analytical Data Package Prepared For

CH2M Hill Plateau Remediation

Radiochemical Analysis By
TestAmerica Inc

2800 G.W. Way, Richland Wa, 99354, (509)-375-3131.

Assigned Laboratory Code: TARL
Data Package Contains _21  Pages

Report No.: 67539

Results in this report relate only to the sample(s) analyzed.
SDG No. Order No.  Client Sample ID (List Order) Lot-Sa No. Work Order Report DB ID  Batch No.

W07271  X15-048 B32J25 J5J140411-1 M7QK81AA 9M7QK810 5288022
B32J25 J5J140411-1 M7QK81AC 9M7QK810 5288023
B32J25 J5J140411-1 M7QK81AD 9M7QK810 5288024
B32J30 J5J140411-2 M7QK91AA IM7QK910 5288022
B32J30 J5J140411-2 M7QK91AC 9IM7QK910 5288023
B32J30 J5J140411-2 M7QK91AD 9IM7QK910 5288024
B33BC1 J5J140410-1 M7QK71AA 9IM7QK710 5288021
B33BC1 J5J140410-1 M7QK71AC 9IM7QK710 5288022
B33BC1 J5J140410-1 M7QK71AD IM7QK710 5288023
TestAmerica Inc
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November 5, 2015

Certificate of Analysis

CH2M Hill Plateau Remediation Company
P.O. Box 1600

Mail Stop — R3-60

Richland, WA 99352

November 5, 2015

Attention: Scot Fitzgerald

SAF Number : X16-011, X15-048
Date SDG Closed : October 14, 2015
Number of Samples : Three (3)

Sample Type : Water

SDG Number ; W07271

Data Deliverable ; 15-Day / Summary

CASE NARRATIVE

I Introduction
On October 14, 2015, three samples were received at TestAmerica (TARL). Upon receipt, the samples
were assigned laboratory ID numbers to correspond with the CH2M specific IDs.

1. Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
1. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were:
Alpha Spectroscopy
Uranium 234, 235 and 238 by method RL-ALP-015
Gamma Spectroscopy
lodine-129 (LL) by method RL-GAM-002
Liquid Scintillation Counting
Technetium-99 by TEVA method RL-LSC-014
Tritium by method RL-LSC-005
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CH2M Hill Plateau Remediation Company
November 5, 2015

V. Quiality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

QC and sample results are reported in the same units.
V. Comments

Alpha Spectroscopy

Uranium 234, 235 and 238 by method RL-ALP-015:

No analytical or quality issues were noted. The sample results and associated batch QC results are within
contractual requirements.

Gamma Spectroscopy

lodine-129 (LL) by method RL-GAM-002:

No analytical or quality issues were noted. The sample results and associated batch QC results are within
contractual requirements.

Liquid Scintillation Counting

Technetium-99 by TEVA method RL-LSC-014:

No analytical or quality issues were noted. The sample results and associated batch QC results are within
contractual requirements.

Tritium by method RL-LSC-005:
No analytical or quality issues were noted. The sample results and associated batch QC results are within
contractual requirements.

We certify that this data package is in compliance with the SOW, both technically and for completeness,
including a full description of, explanation of, and corrective actions for, any and all deviations, from
either the analyses requested or the case narrative requested. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Analytical Manager (or designee) and the
laboratory’s client services representative as verified by their signatures on this report.

Reviewed and approved:
Digitally signed by

Whitney Ritari
Date: 2015.11.05
245751 -08'00'

Whitney Ritari
Project Manager
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Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) TestAmerica Richland's SOP No.
EPA 901.1 Cs-134, I-131 RL-GAM-001

EPA 900.0 Alpha & Beta RL-GPC-001

EPA 00-02 Gross Alpha (Coprecipitation)| RL-GPC-002

EPA 903.0 Total Alpha Radium (Ra-226) |RL-RA-002

EPA 903.1 Ra-226 RL-RA-001

EPA 904.0 Ra-228 RL-RA-001

EPA 905.0 Sr-89/90 RL-GPC-003

ASTM D5174 Uranium RL-KPA-003

EPA 906.0 Tritium RL-LSC-005

Results in this report relate only to the sample(s) analyzed.

Uncertainty Estimation

TestAmerica Richland has adopted the internationally accepted approach to estimating

uncertainties described in “NIST Technical Note 1297, 1994 Edition”. The approach, "Law of Propagation
of Errors”, involves the identification of all variables in an analytical method which are used to derive a
result. These variables are related to the analytical result (R) by some functional relationship, R = constants
*f(x,y,z,...). The components (x,y,z) are evaluated to determine their contribution to the overall method
uncertainty. The individual component uncertainties (u;) are then combined using a statistical model that
provides the most probable overall uncertainty value. All component uncertainties are categorized as type
A, evaluated by statistical methods, or type B, evaluated by other means. Uncertainties not included in the
components, such as sample homogeneity, are combined with the component uncertainty as the square root
of the sum-of-the-squares of the individual uncertainties. The uncertainty associated with the derived result
is the combined uncertainty (u.) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A

uncertainty is the standard deviation of the mean value (S/?n), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not

included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are

available on request.

TestAmerica Inc
rptGenerallnfo v3.72

TestAmerica Laboratories, Inc.
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Report Definitions

Action Lev

Batch

Bias

COC No

Count Error (#s)
CSU (#s)

uc. Combined
Standard Uncert.
(#s), Coverage

Factor
CRDL (RL)

Lc

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

Rst/MDC

Rst/TotUcert

Report DB No

RER

SDG

Sum Rpt Alpha
Spec Rst(s)

Work Order

Yield

An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.

The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or TestAmerica.

Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u. the combined standard uncertainty. The uncertainty is absolute and
in the same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Contractual Required Detection Limit as defined in the Client’s Statement Of Work or TestAmerica “default”
nominal detection limit. Often referred to the reporting level (RL)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and VVolume
associated with the sample. The Type | error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*YId*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type | and Il error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-D)/[sqrt(TPUs? + TPUd?)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

Sample Delivery Group Number assigned by the Client or assigned by TestAmerica upon sample receipt.

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
the results are in the same units.

The LIMS software assign test specific identifier.

The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

TestAmerica Inc
rptGenerallnfo v3.72
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Sample Results Summary Date: 04-Nov-15

TestAmerica Inc TARL
Ordered by Method, Batch No., Client Sample ID.

Report No. : 67539 SDG No: W07271
Client Id Tracer
Batch Work Order Parameter Result +- CSU ( 2's) Qual  Units Yield MDL CRDL RPD
5288024 UISO_PLATE_AEA
B32J25
M7QK81AD U-234 4.22E+01 +- 6.9E+00 pCi/L 89% 3.05E-01 1.00E+00
U-235 1.61E+00 +- 5.3E-01 pCi/L 89% 2.04E-01 1.00E+00
U-238 4.31E+01 +- 7.0E+00 pCi/L 89% 3.84E-01 1.00E+00
B32J25 DUP
M7QK81AG U-234 4.17E+01 +- 6.7E+00 pCi/L 98% 2.50E-01 1.00E+00 1.1
U-235 1.51E+00 +- 4.9E-01 pCi/L 98% 2.15E-01 1.00E+00 6.3
U-238 4.17E+01 +- 6.7E+00 pCi/L 98% 3.55E-01 1.00E+00 3.2
B32J30
M7QK91AD U-234 4.06E+01 +- 6.6E+00 pCi/L 87% 2.03E-01 1.00E+00
U-235 1.79E+00 +- 5.5E-01 pCi/L 87% 1.49E-01 1.00E+00
U-238 4.03E+01 +- 6.6E+00 pCi/L 87% 1.56E-01 1.00E+00
5288022 1129LL_SEP_LEPS_GS
B32J25
M7QK81AA 1129 2.89E+00 +- 9.4E-01 pCi/L 91% 6.34E-01 1.00E+00
B32J30
M7QK91AA 1129 3.34E+00 +- 8.5E-01 pCi/L 78% 5.72E-01 1.00E+00
B33BC1
M7QK71AC 1129 2.62E+00 +- 6.1E-01 pCi/L 95% 4.74E-01 1.00E+00
B33BC1 DUP
M7QK71AG 1129 3.93E+00 +- 8.4E-01 pCi/L 95% 5.58E-01 1.00E+00  39.9
5288021 906.0_H3_LSC
B33BC1
M7QK71AA H-3 1.23E+04 +- 5.2E+02 pCi/L 100% 2.87E+02 4.00E+02
B33BC1 DUP
M7QK71AF H-3 1.28E+04 +- 5.4E+02 pCi/L 100% 2.88E+02 4.00E+02 4.2
5288023 TC99_ETVDSK_LSC
B32J25
M7QK81AC Tc-99 6.23E+03 +- 1.4E+02 pCi/L 100% 9.20E+00 1.50E+01
B32J30
M7QK91AC Tc-99 6.19E+03 +- 1.4E+02 pCi/L 100% 9.26E+00 1.50E+01
B33BC1
M7QK71AD Tc-99 6.08E+03 +- 1.4E+02 pCi/L 100% 9.05E+00 1.50E+01
B33BC1 DUP
M7QK71AH Tc-99 6.11E+03 +- 1.4E+02 pCi/L 100% 9.36E+00 1.50E+01 0.4

No. of Results: 19

TestAmerica Inc RPD - Relative Percent Difference.

rptTALRchSaSum
mary2 V5.4.1
A2002
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QC Results Summary Date: 04-Nov-15

TestAmerica Inc TARL
Ordered by Method, Batch No, QC Type,.

Report No. : 67539 SDG No.: W07271
Batch Tracer LCS
Work Order Parameter Result +- CSU ( 2s) Qual Units Yield Recovery Bias MDL

UISO_PLATE_AEA
5288024 BLANK QC,

M7QN81AA  U-234 1.49E-01 +- 1.6E-01 U pCi/L 7% 1.96E-01
U-235 -5.58E-03 +- 7.0E-02 u pCi/L 7% 1.42E-01
U-238 1.44E-01 +- 1.6E-01 u pCi/L 7% 2.06E-01

5288024 LCS,
M7QN81AC  U-234 8.69E+00 +- 1.7E+00 pCi/L 94% 102% 0.0 2.93E-01
U-235 5.44E-01 +- 2.8E-01 pCi/L 94% 139% 04 1.71E-01
U-238 9.23E+00 +- 1.8E+00 pCi/L 94% 103% 0.0 3.33E-01

1129LL_SEP_LEPS_GS
5288022 BLANK QC,

M7QN61AA 1129 -2.67E-02 +- 3.4E-01 u pCi/L 88% 6.13E-01
5288022 LCS,

M7QN61AC 1129 1.65E+01 +- 2.2E+00 pCi/L 94% 86% -0.1 8.06E-01

906.0_H3_LSC

5288021 MATRIX SPIKE, B33BC1

M7QK71AE H-3 1.61E+03 +- 7.9E+02 pCi/L 100% 107% 0.1  3.39E+02
5288021 BLANK QC,

M7QN51AA  H-3 1.76E+02 +- 1.5E+02 u pCi/L 100% 3.11E+02
5288021 LCS,

M7QN51AC  H-3 2.85E+03 +- 2.4E+02 pCi/L 100% 102% 0.0 3.05E+02

TC99_ETVDSK_LSC
5288023 MATRIX SPIKE, B32J25

M7QK81AF  Tc-99 5.84E+02 +- 2.1E+02 pCi/L 100% 113% 0.1 8.99E+00
5288023 BLANK QC,

M7QN71AA  Tc-99 3.64E-01 +- 4.2E+00 u pCi/L 100% 9.04E+00
5288023 LCS,

M7QN71AC  Tc-99 9.43E+01 +- 7.0E+00 pCi/L 100% 91% -0.1  9.08E+00

No. of Results: 14

TestAmerica Inc Bias - (Result/Expected)-1 as defined by ANSI N13.30.
rptSTLRchQcSum U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan software.

mary V5.4.1 A2002

12 of 21

TestAmerica Laboratories, Inc. 12



T "0U| ‘S8lI01RI00R ] BOLIBWYISS |

2002V T'V'SA
"21eMm1J0s ueds ewweb Ag paijinuapi 10U 10 @Y ‘HBUN [RI0L ‘PIN/RPIN/OPIN “el1allio Buiiwi] aA0ge pa1dalap 10U INg 1o pazAeuy - end N sjduresyoy1Lsids
"aWN|oA pue ‘pIaIA ‘Aouaionyyg ajdwes ayl Aq paisnipe yue|q 1o punoibxoeq Juswniisul Uo paseq [9A37 UOISID9Q ‘U0119318d - 971'VAW|DAN JU| BB WIS

L |
N
[V
@)
(9p]
—
Sljuswwod G :S}insay JO "ON
0'T = 8€¢/E2-N oley
1 (e21) 00+300'T TO-309'T
edv 22020 d $5:20 ST/92/0T (e2T1) %68 910d T0-3V8E 00+30°2 00+31°2 TO+3ATE'V 8ez-N
B 1 (T°9) 00+300'T  20-3T0°.
oOm._n_._< 22020 d $5:20 ST/92/0T (6°2) %68 910d 10-3¥0°2 10-3€°S 10-39°% 00+3T9'T gezN
To) 1 (e21) 00+300'T  T0-302'T
Fdv 22020 d $5:20 ST/92/0T ('8€T) %68 10d T0-350°€ 00+36°9 00+31°2 T0+322'% vez-N
m 0T8XOLNG Al aa 1odey QVISNOLN :49pIO MI0M vav 31vid 0SIn 208825 :yored
W 1 (7'98) T0+30S'T  00+3TH'¥
Mow._ v121°0 d /£:80 ST/02/0T (9'929) %00T 7/10d 00+302°6 20+3r'T T0+32'V €0+3€2'9 66-0L
0T8MOLNG Al aa 1oday OVISMOLN :JBpJO YJOM OST MSAALT 6601 €2088¢S -udled
1 (@9) 00+300'T  10-388'C
T$rd3aT 20702 d G0:ZT ST/0E/0T (9v) %T6 1od  T0-3ave9 10-37'6 10-37'6 00+368'C 62T
0T8MOLNG Al aa 1oday VYVISMOLN :19pJO YI0M S9 Sd31 43S 1162TI 22¢088¢S -ydled
10199190 971S 971S ol daid  weomioLnsy (Td)1aYO o1 87 uondy (s 2) (s¢)louz [end  ynsey Je19Wweed
Arewid 10nbiy es |e10l ‘siskreuy ‘1an/sy PIBIA ‘Hun 1dy 1ain Nnso unod

"ON yoreg ‘g ajdwes jualD Ag palaplO

d31VMN XN 900-8t70-STX :'ON D00 gzreea ql ojdwes 1uald
Nd 00:0¢-¢ STOZ/YT/0T  :@red pPaAladay 6£G/9 :°ON loday T-TTYOYTCSC  :'ON 9|dwes-107]
NV 00-¥€-8 STOZ/YT/0T :8reQ uol123||0D T.2/0M\ ‘90ds Ju|] edllsWyi1sa L :oweN ge’

S11NS3d A1dIANVS

ST-AON-70 :8reQ | WHOH



an "0U| ‘S8lI01RI00R ] BOLIBWYISS |

2002V T'V'SA
"21eMm1J0s ueds ewweb Ag paijinuapi 10U 10 @Y ‘HBUN [RI0L ‘PIN/RPIN/OPIN “el1allio Buiiwi] aA0ge pa1dalap 10U INg 1o pazAeuy - end N sjduresyoy1Lsids
"aWN|oA pue ‘pIaIA ‘Aouaionyyg ajdwes ayl Aq paisnipe yue|q 1o punoibxoeq Juswniisul Uo paseq [9A37 UOISID9Q ‘U0119318d - 971'VAW|DAN JU| BB WIS

L |
N
[V
@)
4
—
Sljuswwod G :S}insay JO "ON
0'T = 8€¢/E2-N oley
1 (ezm) 00+300'T  20-3.L'%
Gdv 020 d $5:20 ST/92/0T (6°2G2) %.8 Inod T0-395°T 00+39°9 00+3€£°¢ TO+3€0'V 8ez-N
B 1 (59) 00+300'T  z0-Jzv'v
mw_n_._< 020 d $5:20 ST/92/0T (e1) %.8 Inod TO-367°T T0-3G°'S 10-38% 00+361'T gezN
To) 1 (e21) 00+300'T  Z0-3S0°Z
BV 020 d $5:20 ST/92/0T (002) %.8 nod T0-3£0°2 00+39°9 00+3€°¢ T0+390'% vez-N
m 0T6MOLNG Al aa 1odey AVTEMNOLN :49pIO YI0M vav 31vid 0SIn 208825 :yored
W 1 (€'98) T0+30S'T  00+3vb'v
Mow._ 6921°0 d Z¥:0T ST/02/0T (5899) %00T Inod 00+392°6 20+3ar'T TO+3ZV €0+36T'9 66-0L
0T6MOLNG Al aa 1oday OVIGMOLN :18pJO YIoM OST MSAALT 6601 €2088¢S -udled
1 (82) 00+300'T T10-3S2'C
T$5d3T 29007 d /0:2T ST/0€/0T (89 %8. nod T0-322°S TO-35°8 TO-35°8 00+3v€'E 62Tl
0T6MOLNG Al aa 1oday VYVIGMOLN :18pJO YI0M S9 Sd31 43S 1162TI 22¢088¢S -ydled
10199190 971S 971S ol daid  weomioLnsy (Td)1aYO o1 87 uondy (s 2) (s¢)louz [end  ynsey Je19Wweed
Arewid 10nbiy es |e10l ‘siskreuy ‘1an/sy PIBIA ‘1un 1dy 1ain Nnso unod

"ON yoreg ‘g ajdwes jualD Ag palaplO

d31VMN XN 800-870-GTX :'ON D00 oeregeq :qj ojdwes 1uald
Nd 00:0¢-¢ STOZ/YT/0T  :@red pPaAladay 6£G/9 :°ON loday ¢-TTYOYTCSC  :'ON 9|dwes-107]
NV 00-¥€-8 STOZ/YT/0T :8reQ uol123||0D T.2/0M\ ‘90ds Ju|] edllsWyi1sa L :oweN ge’

S11NS3d A1dIANVS

ST-AON-70 :8reQ | WHOH



ST "0U| ‘S8lI01RI00R ] BOLIBWYISS |

2002V T'V'SA
"21eMm1J0s ueds ewweb Ag paijinuapi 10U 10 @Y ‘HBUN [RI0L ‘PIN/RPIN/OPIN “el1allio Buiiwi] aA0ge pa1dalap 10U INg 1o pazAeuy - end N sjduresyoy1Lsids
"aWN|oA pue ‘pIaIA ‘Aouaionyyg ajdwes ayl Aq paisnipe yue|q 1o punoibxoeq Juswniisul Uo paseq [9A37 UOISID9Q ‘U0119318d - 971'VAW|DAN JU| BB WIS

L |
N
[V
@)
Te)
—
L0
—
o ISlusWIWoD € IS]insay Jo ‘ON
[q\|
To) 1 (7°98) T0+30S'T  00+3rEY
Bos1 20€T0 d ££:90 5T/02/0T (9'T29) %00T 7/10d 00+350°6 20+3r'T TO+3T'V €0+380'9 66-0L
m 0TMOLNG Al aa 1odey AvTMOLN 43pJO 3ioMm OST MSAALT 6601 €20882S :ydoreg
W 1 (9'8) 00+300'T  T0-382'2
anm_._ 900°C ® 2G:60 GT/0E/0T (g9) %G6 910d TO-3AVL Y 10-3T°9 T0-3T'9 00+329'2 62Tl
0TMOLNG Al aa 1oday OVIIMOLN 18P0 YIoM S9 Sd31 43S 1162TI 22¢088¢S -ydled
1 (rZy)  20+300%  Z0+39€T
8051 05000 © GZ:€0 GT/T2/0T (6721) %00T 10d zo+3.8C Z0+32°S Z0+3L’€ ¥0+3€2'T €-H
0TOLNG Al aa 1oday VYVTINMOLN 18P0 YIoM OST1 EH 0°906 T2088¢S -Udled
10199190 aziS azIS areq daid weonioLnsy (1d)1a¥D 27 A7 UOHOY (s 2) (s¢)iong  end 1nsay 1818Weled
Arewid 10nbiy es |e10l ‘siskreuy ‘1an/sy PIBIA ‘1un 1dy 1ain Nnso unod
"ON Yoreg ‘ql a|dwes sl|D Ag paiapio
d31LVMN XUren €00-TTO-9TX :'ON D00 1O49eed :ql s|dwes 1ual|D
Wd 00:02:2 STOZ/FT/OT  :81eQ PaAIdaY 6€5/9 :'ON Hoday T-OTYOYTCSC  :*ON 8|dwes-107]
NV 00:80:8 GSTOZ/YT/0T @1 UO0N29]|0D T.2/0M\ ‘90ds Ju] edllswyisal :aweN ge’

S11NS3d A1dIANVS

ST-AON-70 :8reQ | WHOH



9T

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'Y
“aWINJOA PUB ‘PIaIA ‘AousioiyT ajdwes sy Aq paisnipe Sjue|q 10 pUNoBOBq JUSLNJISUI UO Paseq [8AsT UoIsIned ‘Uonasled - o1'vawloaw  9AdnaudyLsidi
"90USIJI JUBdIRd aAR|dY - Add U] BILIBWYISD L
AN
[ V-
o
©
—
O
—
o
AN
Lo Sjuswwo) € slinsay JO 'ON
 —
(0]
m T0+3G'8 = WNS 1nsay dads eydly 0'T = 8€g/vEZ-N olley
j -
o 1 (rer) 00+300°T '€ Aadd TO+3TEV
> . ) ) . )
O vdv Zroz0 d ¥5:20 GT/92/0T (e211) %86 nod 00+3€C T0+3LTV 8€z-N
Z 1 (19) 00+300'T €9 ady 00+319'T
rdv zvoz0 d ¥5:20 GT/92/0T (2 %86 nod 10-3v'v 00+3TS'T gez-n
1 (rer) 00+300°T TT ady T0+322V
rdv Zroz0 d ¥5:20 GT1/92/0T (8'991) %86 nod 00+3€'C TO+3LT' Y vez-n
0T8MOLN6 :dl 9a es o YOT8MOLN Al gd Hoday 119pIO MI0M vav 31v1d OSIN ¥208825 :uydleq
1019918 azIs azis areq daid ueonioLasy  PPRIA alelle) (sz)iouz N0 sy buo 1919WeIRy
Krewild 10nbiy es [e101 ‘siskjeuy “Tan/sy ‘nun 1dy wunod 1Insey
d31LVM XUre 900-870-STX :"ON D00 dNa serzeg :al ejdwes sl

Nd 00:0Z:¢ STOZ/YT/OT  :81e@ paAladay

AV 00:¥€:8 STOZ/YT/OT 81 U0I108]|0D

GT-AON-70 :8ledg

6EG/9 :ON uoday

TL2/0M

S17NS3d 31val1dNd

I NHO4

T-TTYOVTICSC  :'oN 9|dwes-107

Ju| edllsWy1So |

‘aweN ge



"3WNJOA pUR ‘pIaIA ‘Aousioiy ajdwes ayl Ag paisnipe ‘jue|q 10 punoafxoeg JUSWINIISUI U0 Paseq [aA37] U0ISIoad ‘uondaled - 91'VAINIDAIN

LT

*0u| ‘sallojeloqeT] eallawyIsSa |

"90UaJ3441 1USIIad dANRIDY -

2002V T'%
'SAAN@yoyTLSIdl

ady JU| edllsWyi1sa

17 of 2]

GT-AON-70 :8ledg

S17NS3d 31val1dNd

I NHO4

Sjusww o) € :S]insay JO 'ON
Ln
—
m 1 (z'98) TO+30S°T 7’0 add €0+380'9
5, 80S71 ¢9¢T0 d gg:20 ST/02/0T (r2g9) %00T nod  00+39€°6 CO+av'T T0+3CV €0+3aTT'9 66-9L
H 0TMOLNG Al aaes Buo JHTMOLN :dl 94 1oday HVYTIMOLN :19pJO YoM OST MSAALT 6601 €208825 :ydled
o]
m 1 (v'6) 00+300°T 6'6€ Add 00+329°C
nVu T$Sd31 G200°¢ ® $G:60 ST/0€/0T (@) %G6 nod  10-385°S 10-3¥'8 T10-3¥'8 00+3€6°E 62Tl
zZ 0TMOLNG Al 9aes Buo HOTINOLN Al ga uoday OVTIMOLIN 43PJIO HI0M SO Sd3T 43S 17162TI 2208825 :ydoreg
L (‘'8v) 20+300 Zv add vO+3€TT
80S71 205000 © 60:90 ST/T¢/0T (5vv) %00T nod zo+388°2 c0+3av’S ¢0+38’¢ 70+38C'T €-H
0TMOLNG Al gdes Buo d4T/MOLN Al aa Hoday AVTIMOLIN :19pIO MI0M JST €H 0906 1208825 :yored
10198180 azIS azIS oreg doid  weoniolnsy  PIRIA 1Q¥0  AeT uonayY (s2) (sz)ionz B0 sy buo eipureed
Arewid 10nbiy eg [ej10L ‘sishjeuy “Jannsy ‘1un 1dy “an nso unod ‘1insay
d31vVM XUTeN €00-TTO-9TX ’ON 000 dNa 1o49¢ee9 Al aidwes 1usi1|1D
INd 00-:0¢-¢ STOZ/YT/0T @18 PaAIBday 6EG/9 :ON uoday T-OT¥O¥YTCSC :*oN 9jdwes-107
NV 00:80:8 STOZ/¥T/0T :8leq uol103||0D T.2.0M\ 93ds Ju| BallsWvI1Sa L ‘oweN ge



"2JBM1J0S UBdS eulwWeh Ag paisiiuapi 10U 10 1@y ‘18oun 12101 ‘[PIN/BPIN/IPIAL ‘81181110 Buniwi| snoge pae1dalap 10U Ing 1o} pazAfeuy - end N
"aWN|OA pue ‘pIaIA ‘Aoualoyg ajdwes ayy Aq paisnipe ‘yue|q 1o punoibyoeq Juswniisul uo paseq [9A37 UOISIdaQ ‘U0119318d - 91'VAWIDAN

8T

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'¥'SA
yue|gyoyLsidi

Ul OIS WYISS L

18 of 21

Sjuswwo) 9 Slinsay ]JO 'ON
1 /T0 TO+30S'T 00+3EEV
8051 GOET0 d ¥ TT GT/02/0T 0°0 %00T In0d  00+370°6 00+3¢'v 00+32°€ n TO3r9’€ 66-0L
avT.NOLIN :dl ga 1oday VYVTINOLN :43pI0O MI0M OST MSAALT 6601 €2088¢S -yodlegd
1 9T'0- 00+300'T TO-3IELC
B T$d3a G¢10'¢ d £5:50 ST/0€/0T 70°0- %88 Inod  10-3ET9 10-3av’e T10-3av’e n ¢0-3.9¢- 6¢TI
nnw avTONOLIN :dl 9a Hoday VYVTONOLWN :43pI0O YI0M SO Sd3aT 43S 17162TI 22088¢S -yodleg
N
o) 1 2 20+300v ZO+38Y'T
H 80531 G000 ® ¢Ee L0 ST/TC/0T .S°0 %00T Inod 2o+3TT'E ¢0+39°'T C¢0+3E'T n 2¢0+39L'1T €-H
m avISNOLIN :dl 9a 1oday VYVTSNOZN :19pJO 310M JST €H 0°906 T2088¢S :udled
W 0'T = 8€Z/¥E€2Z-N ohey
m 1 (871 00+300'T 20-396'9
od1v €000 d g5:20 §T/92/0T L0 %/LL Inod  10-390°2 T0-39'T T0-39°T n TO0-3AWV'T 8geZ-N
1 9T'0- 00+300'T 20-388'E
od1v €000 d g5:20 §T/92/0T 70°0- %.LL Inod  10-32¢'T ¢0-30°L ¢0-30°L N €0-J89°G- gez-N
1 (6'1) 00+300'T 20-3Ev'9
9d1v €002°0 d §5:20 GT/92/0T 9.0 %7./. 9n0d  10-396°T T0-39'T T0-39'T n TO-36V'T v€2-N
avIsNOLIAN :dl ga 1oday VYVISNOLN :43pJ0O YI0M vavy Jlvid OSIN ¥2088¢S -Udled
10199190 azis azIs oreg daud  neomiornsy  PRIA 1Qd0 91 (s 2) (s2¢)ionuz [ENO NS Blaleled
Krewud 10nbiy es [ejol ‘sisheuy “1annsy 1un 1dy “1an nso wunoo
6€G/9 :'ON Moday HILIVM  XUTe
T/2/0M ‘9ds ouj edllawyisal aweN ge’

GT-AON-70 :8ledg

S1TNS3d MNV1d
I NHO4



6T

"0€'€TN ISNV Ad pauyep se T-(paroadx3/|nsay) -

*0u| ‘sallojeloqeT] eallawyIsSa |

2002V T'¥'GA
$0TYoYTLSId)

selg JU| BOlIBWYISa ]

19 of 21

‘SjusWWoD 9 :S}nsay jJo ‘ON
L T0- 0€T 0L :sHwi o9y
80571 TOET0 B oy ZT ST/T2/0T %16 T0-3YT9 20+3aV0'T %00T 710d 00+380°6 00+30°L 00+3€°9 TO+3EV'6 66-0L
SOTZNOZN :l €@ Moday OVTZNOLIN :19pJO Y10M OST MSAALT 6601 €2088¢s -ydleg
o 1 T0- 0€T 0L “SHwi 99y
m:wmn_m_._ 6€00°C d ¥G:50 ST/0E/0T %98 T0-360°€ TO+3AT6'T  %V6 710d 1T0-390°8 00+3¢'¢ 00+3¢'¢ T0+399°T 62Tl
(q\} SOTINOZN :dl 94 voday OVTINOLIN 43pJO YoM SO Sd3T 43S 1162TI 2c088¢s -ydleg
L L 00 0€T 0L :sHwi o9y
W 80S1 ¢0500°0 © G580 GT/TZ/0T %c¢0T TO+30%'8 €0+308'C %00T 10d zo+3s0°€ c0+3av'e 20+3T'¢ €0+3G68'¢ €-H
c SOTSNOL :dl 90 Hoday OVISNOLIN :49pJO HI10M ST €H 0906 12088¢S :Udoreg
W 1 00 0ST 0. 'sHWIT 29y
m TTdv ¥10¢°0 d GG:20 §T/92/0T %€0T ¢0-3T6'F 00+356'8  %V6 1od 10-3E€E 00+38'T 00+3T'T 00+3€C'6 8ge-N
1 70 0€T 0L ‘SHwi 99y
TTdv ¥10¢°0 d GG:20 §T/92/0T %6ET €0-IvT°¢ T0-306°C %6 1od T0-3TLT 10-38°¢ T0-3L°¢ T0-3Ivy'S See-N
1 00 0€T 0L ‘SHwi 99y
TTdv ¥10¢°0 d 65120 §T/92/0T %¢0T <¢0-369'F 00+3¥S'8  %V6 1od 10-3€6°2 00+3L'T 00+3T'T 00+369'8 7€2-N
SOTSNOLIN :dl aa Hoday OVISNOLIN :19pJO YI0M vav 31v1d OSIn 2088¢S -Udreg
101991890 9zIS a1eq dalid seig 1490UN pa10adx3 PIBIA 1un AN (s2) (sz)iong end ynsay laloweled
Arewlid jonbiy ‘sishleuy ‘A1an0day  paroadx3 1loday nso 1uno)
6£5/9 :'ON Moday d31IVM S XUTeN
TLZL0M -9ds Jujedllswylssl aweN ge’

ST-AON-¥0 :8reQ

S171NS3d SO71
I NHO4



(014 *0u| ‘sallojeloqeT] eallawyIsSa |

2002V T''SA
‘0S'€TN ISNV Ag paunap se T-(paloadxaninsay) - seig SARRERIESE
'vO4g 1d2I Aq pauyap se [((PndL)bs+(sndL)bs)ubs]/(a-S) = oney Jouig ajedijday - Y3y ou| BOlIBWYISAL
A |
AN
[V
o
o
AN
Tg]
—
o
AN
o)
 —
(0]
@)
£
QO
>
(@)
Z
Sjuswwod
T  :S}nsay jo lsqunN
80S1 1 T0+3TSV Y0+3EC'T
ST €H 0'906 Er00'0 e /v:v0 SGT/TZ/0T  €0+30S'T %96°90T %00T 10d  zo+36£°€ ¢0+36°L c0+3EV €0+3T9°T €-H
OTZMOLNG :dl 9aes buo MITMOLN 1Al 9a uoday IVILMOLN 18P0 HI0M 1208825 :Udred
1010919Q Alewiid 9zZIS aleq daid 1190un Alano PIBIA uundy  vamwloaw (s 2) (s2)ionz [end 184 BlO lalowered
‘poyIsN Afeuy onbiy ‘sishjeuy ‘paroadx3 -08y NSO wunoo ‘Insaya¥Ids
d31VM  IXLTeN 6€G/9 :'ON uoday TO9e€9 ‘T-0TYOVTLSL :"ON 9|dwes-107

ST-AON-¥0 :BreQ

TL2/0M :0ds dujedlswyiss L ‘9WeN qen

S1TNS3Y IMIAS XIHdLVIN
I NdO4



TC

*0u| ‘sallojeloqeT] eallawyIsSa |

November 5, 2015

2002V T''SA
"0E'ETN ISNV Aq paunep se T-(pejoadx3jnnsey) - selg SWyoyTLSId
'vOd4 1d0I Ad paulyap se [((pnd1)bs+(snd1)bs)uibs]/(a-S) = oney Jos13 ajeoldeyd - ¥3Y oU| BOLIBWIYISAL

L |

[\

[V

o

—

[\

Sjuswwod

T  :s)nsay jo jaquinN

80571 1 00+396°¢ €0+3€C'9
0ST YMSAALT 6601 60€T0 d 07:60 GT/02/0T  20+38T'S %Y. CTT  %O00T 710d 00+366°8 ¢0+3T°¢ TO0+3dEV ¢0+3r8’S 66-01
0T8MOLNG :dl 9aes buo MAT8YMOLAN Al ga Moday 4VISMOLIN 18P0 HI0M €2088¢5 ‘ydreg
1010919Q Alewiid 9zZIS aleq daid 1190un Alano PIBIA uundy  vamwloaw (s 2) (s2)ionz [end 184 BlO lalowered
‘poyIsN Afeuy onbiy ‘sishjeuy ‘paroadx3 -08y NSO wunoo ‘Insaya¥Ids
d31IVM  XLe 6€G.9 : "ON Moday Gereed ‘T-TTYOrTCSe  ON 9|dwes-107

ST-AON-¥0 :BreQ

TL2/0M :0ds

S1TNS3Y IMIAS XIHdLVIN
I NdO4

Ul BOlIBWYISS |

‘aweN ge





