
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 4 

August 6, 2020 Stormwater Laboratory Analysis Reports 



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

MS4

Peter Abrams

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please 

contact your project coordinator Peter Abrams at 503-823-5533.

August 26, 2020

Work Order Project

W20H047 Riot Control Agent Stormwater

Received

08/06/20 10:23

Jennifer Shackelford

Laboratory Manager
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

LABORATORY ANALYSIS REPORT

MS4Client:Project: Riot Control Agent Stormwater

Work Order: Project Mgr:

Submitted By: 

Received: 

W20H047

8/6/20  10:23

Field Operations

Peter Abrams

Sample Laboratory ID Matrix Start EndType Qualifier

Sample Collection Date

ABQ484 GrabWaterW20H047-01 08/06/20 08:1908/06/20 08:19       

ABQ608 GrabWaterW20H047-02 08/06/20 08:5208/06/20 08:52       

Case Narrative

Hexavalent chromium analysis: the subcontract lab indicated that the results for hexavalent chromium are reported as 

'dissolved' per their method.  

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Total Metals

Total Metals by ICPMS

ABQ484 : W20H047-01

08/13/20 08/13/20 B20H19253540Barium EPA 200.8ug/L 12.5

08/13/20 08/13/20 B20H192124.8Chromium EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H1921191Copper EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H192149.2Lead EPA 200.8ug/L 0.500

08/13/20 08/13/20 B20H19252540Zinc EPA 200.8ug/L 12.5

ABQ608 : W20H047-02

08/13/20 08/13/20 B20H1921113Barium EPA 200.8ug/L 2.50

08/13/20 08/13/20 B20H19214.43Chromium EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H192184.9Copper EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H192111.8Lead EPA 200.8ug/L 0.500

08/13/20 08/13/20 B20H1921506Zinc EPA 200.8ug/L 2.50

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:07Reported:

Jennifer Shackelford, Laboratory Manager Page 2 of 60



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Stormwater Client: MS4

W20H047Work Order: Received: 08/06/20 10:23

Quality Control  Report

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Total Metals - QC

Prepared:

Analyzed

Total Metals by ICPMS - Batch B20H192

Blank (B20H192-BLK1)

Barium ND ug/L  08/13/20 :08/13/20 0.556

Chromium ND ug/L  08/13/20 :08/13/20 0.222

Copper ND ug/L  08/13/20 :08/13/20 0.222

Lead ND ug/L  08/13/20 :08/13/20 0.111

Zinc ND ug/L  08/13/20 :08/13/20 0.556

LCS (B20H192-BS1)

Barium 5.64 ug/L 5.56 101% (85-115) 08/13/20 :08/13/20 0.556

Chromium 5.24 ug/L 5.56 94% (85-115) 08/13/20 :08/13/20 0.222

Copper 5.03 ug/L 5.56 91% (85-115) 08/13/20 :08/13/20 0.222

Lead 5.64 ug/L 5.56 101% (85-115) 08/13/20 :08/13/20 0.111

Zinc 27.2 ug/L 27.8 98% (85-115) 08/13/20 :08/13/20 0.556

Duplicate (B20H192-DUP1) Source: W20H102-01

Barium 81.4 ug/L 83.7  08/13/20 :08/13/20 0.556 3 (20)

Chromium 0.266 ug/L 0.305  08/13/20 :08/13/20 0.222 14 (20)

Copper 8.51 ug/L 8.52  08/13/20 :08/13/20 0.222 0.2 (20)

Lead 0.464 ug/L 0.481  08/13/20 :08/13/20 0.111 4 (20)

Zinc 19.8 ug/L 20.1  08/13/20 :08/13/20 0.556 2 (20)

Matrix Spike (B20H192-MS1) Source: W20H102-01

Barium 89.3 ug/L 5.56 83.7 101% (70-130) 08/13/20 :08/13/20 0.556

Chromium 5.46 ug/L 5.56 0.305 93% (70-130) 08/13/20 :08/13/20 0.222

Copper 13.2 ug/L 5.56 8.52 85% (70-130) 08/13/20 :08/13/20 0.222

Lead 6.33 ug/L 5.56 0.481 105% (70-130) 08/13/20 :08/13/20 0.111

Zinc 45.5 ug/L 27.8 20.1 91% (70-130) 08/13/20 :08/13/20 0.556

Definitions 

Sample results reported on a dry weight basis

Relative Percent Difference

dryNot ReportableNR

Analyte DetectedDET

% Rec. Percent Recovery RPD

ND Analyte Not Detected at or above the reporting limit

MDLMRL Method Detection LimitMethod Reporting Limit

* This analyte is not certified under NELAP

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:07Reported:

Jennifer Shackelford, Laboratory Manager Page 3 of 60
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$XJXVW��������� $QDO\WLFDO�5HSRUW�IRU�6HUYLFH�5HTXHVW�1R� .�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP���
7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�1(/$3�VWDQGDUGV��ZKHUH�DSSOLFDEOH��DQG�H[FHSW�DV�
QRWHG�LQ�WKH�ODERUDWRU\�FDVH�QDUUDWLYH�SURYLGHG���)RU�D�VSHFLILF�OLVW�RI�1(/$3�DFFUHGLWHG�DQDO\WHV��
UHIHU�WR�WKH�FHUWLILFDWLRQV�VHFWLRQ�DW�ZZZ�DOVJOREDO�FRP���$OO�UHVXOWV�DUH�LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�
WKHLU�HQWLUHW\��DQG�$/6�*URXS�86$�&RUS��GED�$/6�(QYLURQPHQWDO��$/6��LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�
OHVV�WKDQ�WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LWHPV�VXEPLWWHG�WR�WKH�ODERUDWRU\�IRU�DQDO\VLV�
DQG�LQGLYLGXDO�LWHPV��VDPSOHV��DQDO\]HG��DV�OLVWHG�LQ�WKH�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\�$XJXVW���������

5(� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU���:��+���

'HDU�-HQQLIHU�

.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�KRZDUG�KROPHV#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

+RZDUG�+ROPHV
3URMHFW�0DQDJHU

$/6�*URXS�86$��&RUS

�����6RXWK���WK�$YHQXH

.HOVR��:$������

���������������

���������������

7��

)��

$/6�(QYLURQPHQWDO

ZZZ�DOVJOREDO�FRP

5,*+7�62/87,216�_�5,*+7�3$571(5
3DJH���RI���
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ZZZ�DOVJOREDO�FRP

$/6�(QYLURQPHQWDO

)��

7��

���������������

���������������

.HOVR��:$������

�����6RXWK���WK�$YHQXH

$/6�*URXS�86$��&RUS

7DEOH�RI�&RQWHQWV

5,*+7�62/87,216�_�5,*+7�3$571(5

$FURQ\PV

4XDOLILHUV

6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��$QG�/LFHQVHV

&KDLQ�RI�&XVWRG\

6XEFRQWUDFW�/DE�5HVXOWV

3DJH���RI���
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/2' /LPLW�RI�'HWHFWLRQ

/24 /LPLW�RI�4XDQWLWDWLRQ

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�

DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�JUHDWHU�WKDQ�RU�

HTXDO�WR�WKH�0'/�

$FURQ\PV

3DJH���RI���
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,QRUJDQLF�'DWD�4XDOLILHUV


 7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

( 7KH�UHVXOW�LV�DQ�HVWLPDWH�DPRXQW�EHFDXVH�WKH�YDOXH�H[FHHGHG�WKH�LQVWUXPHQW�FDOLEUDWLRQ�UDQJH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

+ 7KH KROGLQJ WLPH IRU WKLV WHVW LV LPPHGLDWHO\ IROORZLQJ VDPSOH FROOHFWLRQ��7KH VDPSOHV ZHUH DQDO\]HG DV VRRQ DV SRVVLEOH DIWHU

UHFHLSW�E\�WKH�ODERUDWRU\��

0HWDOV�'DWD�4XDOLILHUV

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�ZDV�QRW�PHW�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�

DEVRUEDQFH�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

� 7KH�FRUUHODWLRQ�FRHIILFLHQW�IRU�WKH�06$�LV�OHVV�WKDQ�������

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

2UJDQLF�'DWD�4XDOLILHUV


 7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

$ $�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

& 7KH�DQDO\WH�ZDV�TXDOLWDWLYHO\�FRQILUPHG�XVLQJ�*&�06�WHFKQLTXHV��SDWWHUQ�UHFRJQLWLRQ��RU�E\�FRPSDULQJ�WR�KLVWRULFDO�GDWD�

' 7KH�UHSRUWHG�UHVXOW�LV�IURP�D�GLOXWLRQ�

( 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

1 7KH�UHVXOW�LV�SUHVXPSWLYH���7KH�DQDO\WH�ZDV�WHQWDWLYHO\�LGHQWLILHG��EXW��D�FRQILUPDWLRQ�DQDO\VLV�ZDV�QRW�SHUIRUPHG�

3
7KH�*&�RU�+3/&�FRQILUPDWLRQ�FULWHULD�ZDV�H[FHHGHG���7KH�UHODWLYH�SHUFHQW�GLIIHUHQFH�LV�JUHDWHU�WKDQ�����EHWZHHQ�WKH�WZR�

DQDO\WLFDO�UHVXOWV�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�FKURPDWRJUDSKLF�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

$GGLWLRQDO�3HWUROHXP�+\GURFDUERQ�6SHFLILF�4XDOLILHUV

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�FDOLEUDWLRQ�VWDQGDUG�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

< 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�HOXWLQJ�LQ�DSSUR[LPDWHO\�WKH�FRUUHFW�FDUERQ�UDQJH��

EXW�WKH�HOXWLRQ�SDWWHUQ�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

= 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�

3DJH���RI���
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$JHQF\ :HE�6LWH 1XPEHU

��$ODVND�'(+ KWWS���GHF�DODVND�JRY�HK�ODE�FV�FVDSSURYDO�KWP 867����

��$UL]RQD�'+6 KWWS���ZZZ�D]GKV�JRY�ODE�OLFHQVH�HQY�KWP $=����

��$UNDQVDV���'(4 KWWS���ZZZ�DGHT�VWDWH�DU�XV�WHFKVYV�ODEFHUW�KWP �������

��&DOLIRUQLD�'+6��(/$3� KWWS���ZZZ�FGSK�FD�JRY�FHUWOLF�ODEV�3DJHV�(/$3�DVS[ ����

��'2'�(/$3
KWWS���ZZZ�GHQL[�RVG�PLO�HGTZ�$FFUHGLWDWLRQ�$FFUHGLWHG/DEV�FIP

/������5�

��)ORULGD�'2+ KWWS���ZZZ�GRK�VWDWH�IO�XV�ODE�(QY/DE&HUW�:DWHU&HUW�KWP (�����

��+DZDLL�'2+ KWWS���KHDOWK�KDZDLL�JRY� �

��,62������ KWWS���ZZZ�SMODEV�FRP� /�����

��/RXLVLDQD�'(4 KWWS���ZZZ�GHT�ORXLVLDQD�JRY�SDJH�OD�ODE�DFFUHGLWDWLRQ �����

��0DLQH�'+6 KWWS���ZZZ�PDLQH�JRY�GKKV� :$�����

��0LQQHVRWD�'2+ KWWS���ZZZ�KHDOWK�VWDWH�PQ�XV�DFFUHGLWDWLRQ �����������

��1HYDGD�'(3 KWWS���QGHS�QY�JRY�EVGZ�ODEVHUYLFH�KWP :$�����

��1HZ�-HUVH\�'(3 KWWS���ZZZ�QM�JRY�GHS�HQIRUFHPHQW�RTD�KWPO :$���

��1HZ�<RUN���'2+ KWWSV���ZZZ�ZDGVZRUWK�RUJ�UHJXODWRU\�HODS �����

��1RUWK�&DUROLQD�'(4

KWWSV���GHT�QF�JRY�DERXW�GLYLVLRQV�ZDWHU�UHVRXUFHV�ZDWHU�UHVRXUFHV�

GDWD�ZDWHU�VFLHQFHV�KRPH�SDJH�ODERUDWRU\�FHUWLILFDWLRQ�EUDQFK�QRQ�ILHOG�ODE�

FHUWLILFDWLRQ ���

��2NODKRPD�'(4 KWWS���ZZZ�GHT�VWDWH�RN�XV�&6'QHZ�ODEFHUW�KWP ����

��2UHJRQ�±�'(4��1(/$3�

KWWS���SXEOLF�KHDOWK�RUHJRQ�JRY�/DERUDWRU\6HUYLFHV�(QYLURQPHQWDO/DERUDWRU

\$FFUHGLWDWLRQ�3DJHV�LQGH[�DVS[ :$������

��6RXWK�&DUROLQD�'+(& KWWS���ZZZ�VFGKHF�JRY�HQYLURQPHQW�(QYLURQPHQWDO/DE&HUWLILFDWLRQ� �����

��7H[DV�&(4 KWWS���ZZZ�WFHT�WH[DV�JRY�ILHOG�TD�HQYBODEBDFFUHGLWDWLRQ�KWPO 7���������

��:DVKLQJWRQ�'2( KWWS���ZZZ�HF\�ZD�JRY�SURJUDPV�HDS�ODEV�ODE�DFFUHGLWDWLRQ�KWPO &���

��:\RPLQJ��(3$�5HJLRQ��� KWWSV���ZZZ�HSD�JRY�UHJLRQ��ZDWHURSV�HSD�UHJLRQ���FHUWLILHG�GULQNLQJ�ZDWHU� �

��.HOVR�/DERUDWRU\�:HEVLWH ZZZ�DOVJOREDO�FRP 1$

$/6�*URXS�86$�&RUS��GED�$/6�(QYLURQPHQWDO��$/6����.HOVR

6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��DQG�/LFHQVHV

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP����$�FRPSOHWH�OLVWLQJ�RI�

VSHFLILF�1(/$3�FHUWLILHG�DQDO\WHV��FDQ�EH�IRXQG�LQ�WKH�FHUWLILFDWLRQ�VHFWLRQ�DW�ZZZ�$/6*OREDO�FRP�RU�DW�WKH�DFFUHGLWDWLRQ�ERGLHV�

ZHE�VLWH�
3OHDVH�UHIHU�WR�WKH�FHUWLILFDWLRQ�DQG�RU�DFFUHGLWDWLRQ�ERG\
V�ZHE�VLWH�LI�VDPSOHV�DUH�VXEPLWWHG�IRU�FRPSOLDQFH�SXUSRVHV���7KH�VWDWHV�

KLJKOLJKWHG�DERYH��UHTXLUH�WKH�DQDO\VLV�EH�OLVWHG�RQ�WKH�VWDWH�FHUWLILFDWLRQ�LI�XVHG�IRU�FRPSOLDQFH�SXUSRVHV�DQG�LI�WKH�PHWKRG�DQOD\WH�

LV�RIIHUHG�E\�WKDW�VWDWH�
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�����6RXWK���WK�$YHQXH��.HOVR��:$�������
3KRQH���������� �����)D[���������� �����
ZZZ�DOVJOREDO�FRP�

5,*+7�62/87,216�_ 5,*+7�3$571(5�
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�(�������

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP��
7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�71,�VWDQGDUGV��ZKHUH�DSSOLFDEOH��DQG�H[FHSW�DV�
QRWHG�LQ�WKH�ODERUDWRU\�FDVH�QDUUDWLYH�SURYLGHG��$OO�UHVXOWV�DUH�LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�
HQWLUHW\�DQG�$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�WKH�FRPSOHWH�ILQDO�UHSRUW��
5HVXOWV�DSSO\�RQO\�WR�WKH�LWHPV�VXEPLWWHG�WR�WKH�ODERUDWRU\��DV�UHFHLYHG�IRU�DQDO\VLV��,Q�DFFRUGDQFH�
ZLWK�WKH�FXUUHQW�71,�6WDQGDUG��D�VWDWHPHQW�RQ�WKH�HVWLPDWHG�XQFHUWDLQW\�RI�PHDVXUHPHQW�RI�DQ\�
TXDQWLWDWLYH�DQDO\VLV�ZLOO�EH�VXSSOLHG�XSRQ�UHTXHVW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� .�������

$XJXVW���������
(��������

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

������6WDQFOLII�5G���6XLWH������+RXVWRQ��7;������

������������������������������ _

3DJH����RI���
Page 15 of 60



_

3DJH����RI���
Page 16 of 60



$/6�(QYLURQPHQWDO

&OLHQW� $/6�.HOVR 6HUYLFH�5HTXHVW�1R�� (�������

3URMHFW� .������� 'DWH�5HFHLYHG� ��������

6DPSOH�0DWUL[�� :�

&$6(�1$55$7,9(

$OO� DQDO\VHV� ZHUH� SHUIRUPHG� LQ� DGKHUHQFH� WR� WKH� TXDOLW\� DVVXUDQFH� SURJUDP� RI� $/6� (QYLURQPHQWDO�� 7KLV� UHSRUW�

FRQWDLQV�DQDO\WLFDO� UHVXOWV� IRU�VDPSOHV�GHVLJQDWHG�IRU�7LHU� ,,��:KHQ�DSSURSULDWH� WR� WKH�PHWKRG��PHWKRG�EODQN�UHVXOWV�

KDYH�EHHQ�UHSRUWHG�ZLWK�HDFK�DQDO\WLFDO�WHVW���

6DPSOH�5HFHLSW

7ZR�VDPSOHV�ZHUH�UHFHLYHG�IRU�DQDO\VLV�DW�$/6�(QYLURQPHQWDO LQ�+RXVWRQ RQ�����������

7KH�VDPSOHV�ZHUH�UHFHLYHG�LQ�JRRG�FRQGLWLRQ�DQG�DUH�FRQVLVWHQW�ZLWK�WKH�DFFRPSDQ\LQJ�FKDLQ�RI�FXVWRG\�IRUP���7KH�

VDPSOHV�ZHUH�VWRUHG�LQ�D�UHIULJHUDWRU�DW�� &�XSRQ�UHFHLSW�DW�WKH�ODERUDWRU\�

'DWD�9DOLGDWLRQ�1RWHV�DQG�'LVFXVVLRQ

3UHFLVLRQ�DQG�$FFXUDF\�

(4���������/DERUDWRU\�&RQWURO�6SLNH�'XSOLFDWH�/DERUDWRU\�&RQWURO�6SLNH��/&6�'/&6��VDPSOHV�ZHUH�DQDO\]HG�

DQG�UHSRUWHG�LQ�OLHX�RI�D�06�06'�IRU�WKLV�H[WUDFWLRQ�EDWFK� 7KH�/&6�DQG�'/&6�UHFRYHULHV�DUH�ZLWKLQ�4&�OLPLWV�

3DJH����RI���
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:��+������(����������� �������� ����

:��+������(����������� �������� ����

&OLHQW� $/6�(QYLURQPHQWDO���86 6HUYLFH�5HTXHVW�(�������

3URMHFW� .�������

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(

3ULQWHG���������������������$0 6DPSOH�6XPPDU\3DJH����RI���
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6HUYLFH�5HTXHVW�6XPPDU\

)ROGHU���

&OLHQW�1DPH�

3URMHFW�1DPH�

3URMHFW�1XPEHU�

(�������

$/6�(QYLURQPHQWDO���86

.�������

3URMHFW�&KHPLVW�

2ULJLQDWLQJ�/DE�

/RJJHG�%\�

'DWH�5HFHLYHG�

,QWHUQDO�'XH�'DWH�

4$3�

4XDOLILHU�6HW�

)RUPVHW�

0HUJHG"�

5HSRUW�WR�0'/"�

3�2��1XPEHU�

(''�

&RUH\�*UDQGLWV

+286721

&*5$1',76

���������

/DE�6WDQGDUG

/DE�6WDQGDUG

.�������

/$%�4$3

��������

<

<

1R�(''�6SHFLILHG

� ����P/�3ODVWLF�%RWWOH�+'3(�:0�&/($5��8QSUHVHUYHG

(+506�:,&��&/RFDWLRQ�

3UHVVXUH�*DV�

+2867
21

/DE�6DPS�1R� &OLHQW�6DPS�1R 0DWUL[ &ROOHFWHG

&
O2
�
��
�
�
�

(����������� :��+������ :DWHU ������������� ,,

(����������� :��+������ :DWHU ������������� ,,

3ULQWHG���������������������$0
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6HUYLFH�5HTXHVW�6XPPDU\

)ROGHU���

&OLHQW�1DPH�

3URMHFW�1DPH�

3URMHFW�1XPEHU�

(�������

$/6�(QYLURQPHQWDO���86

.�������

3URMHFW�&KHPLVW�

2ULJLQDWLQJ�/DE�

/RJJHG�%\�

'DWH�5HFHLYHG�

,QWHUQDO�'XH�'DWH�

4$3�

4XDOLILHU�6HW�

)RUPVHW�

0HUJHG"�

5HSRUW�WR�0'/"�

3�2��1XPEHU�

(''�

&RUH\�*UDQGLWV

+286721

&*5$1',76

���������

/DE�6WDQGDUG

/DE�6WDQGDUG

.�������

/$%�4$3

��������

<

<

1R�(''�6SHFLILHG

� ����P/�3ODVWLF�%RWWOH�+'3(�:0�&/($5��8QSUHVHUYHG

(+506�:,&��&/RFDWLRQ�

3UHVVXUH�*DV�

3ULQWHG���������������������$0
3DJH����RI���

P
a
g
e
 2

0
 o

f 6
0



� 3RVVLEOH�7HGODU�EDJ�DUWLIDFW�

$ 7,&�LV�D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW

% $QDO\WH�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DV�ZHOO�DV�LQ�WKH�VDPSOH�

%& 5HSRUWHG�UHVXOWV�DUH�QRW�EODQN�FRUUHFWHG�

%+ 7KH�EDFN�VHFWLRQ�RI�WKH�WXEH�\LHOGHG�KLJKHU�UHVXOWV�WKDQ�WKH�IURQW�

%7 5HVXOWV�LQGLFDWHG�SRVVLEOH�EUHDNWKURXJK��EDFN�VHFWLRQ�! ����IURQW�VHFWLRQ�

& 5HVXOW�LGHQWLILFDWLRQ�FRQILUPHG�

' &RPSRXQG�LGHQWLILHG�LQ�DQ�DQDO\VLV�DW�D�VHFRQGDU\�GLOXWLRQ�IDFWRU

' 6SLNH�ZDV�GLOXWHG�RXW

'( 5HSRUWHG�UHVXOWV�DUH�FRUUHFWHG�IRU�GHVRUSWLRQ�HIILFLHQF\�

( (VWLPDWHG�YDOXH���&RQFHQWUDWLRQ�DERYH�FDOLEUDWLRQ�UDQJH

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�

PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�

FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�EXW�WKH�

HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�

FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+� 6DPSOH�DQDO\VLV�SHUIRUPHG�SDVW�KROGLQJ�WLPH��6HH�FDVH�QDUUDWLYH�

+� ,QLWLDO�DQDO\VLV�ZLWKLQ�KROGLQJ�WLPH��5HDQDO\VLV�IRU�WKH�UHTXLUHG�GLOXWLRQ�ZDV�SDVW�KROGLQJ�

WLPH�

+� 6DPSOH�ZDV�UHFHLYHG�DQG�DQDO\]HG�SDVW�KROGLQJ�WLPH�

+� 6DPSOH�ZDV�H[WUDFWHG�SDVW�UHTXLUHG�H[WUDFWLRQ�KROGLQJ�WLPH��EXW�DQDO\]HG�ZLWKLQ�DQDO\VLV�

KROGLQJ�WLPH��6HH�FDVH�QDUUDWLYH�

, ,QWHUQDO�VWDQGDUG�QRW�ZLWKLQ�WKH�VSHFLILHG�OLPLWV���6HH�FDVH�QDUUDWLYH�

- (VWLPDWHG�9DOXH��&RQFHQWUDWLRQ�IRXQG�EHORZ�05/�

. $�GHIOHFWLRQ�LQ�WKH�4&�LRQ�PD\�LQGLFDWH�LQWHUIHUHQFH�ZLWK�WKH�TXDQWLWDWLRQ�RI�WKLV�LRQ���7KH�

FRQFHQWUDWLRQ�RI�WKLV�DQDO\WH�VKRXOG�EH�FRQVLGHUHG�DV�DQ�HVWLPDWH�

. $QDO\WH�ZDV�GHWHFWHG�DERYH�WKH�PHWKRG�UHSRUWLQJ�OLPLW�SULRU�WR�QRUPDOL]DWLRQ�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�

HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�

FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV��UHVXOWV�PD\�EH�ELDVHG�

KLJK�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV��UHVXOWV�PD\�EH�ELDVHG�ORZ�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV�

0 0DWUL[�LQWHUIHUHQFH��UHVXOWV�PD\�EH�ELDVHG�KLJK�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�QRW�PHW�

0� 0DWUL[�LQWHUIHUHQFH�GXH�WR�FRHOXWLRQ�ZLWK�D�QRQ�WDUJHW�FRPSRXQG��UHVXOWV�PD\�EH�ELDVHG�

KLJK�

1 3UHVXPSWLYH�HYLGHQFH�RI�D�FRPSRXQG�IRU�7,&V�WKDW�KDYH�EHHQ�LGHQWLILHG�EDVHG�RQ�D�PDVV�

VSHFWUDO�OLEUDU\�VHDUFK�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�

FDOLEUDWLRQ�VWDQGDUG�

'DWD�4XDOLILHUV

/DE�6WDQGDUG

3DJH����RI���
Page 21 of 60



3 ,QGLFDWHV�FKORURGLSKHQ\O�HWKHU�LQWHUIHUHQFH�SUHVHQW�DW�WKH�UHWHQWLRQ�WLPH�RI�WKH�WDUJHW�

FRPSRXQG�

3 3HVWLFLGH�$URFORU�WDUJHW�DQDO\WH�!�����GLIIHUHQFH�IRU�GHWHFWHG�FRQFHQWUDWLRQV�EHWZHHQ�*&�

FROXPQV

4 ,QGLFDWHV�DV�HVWLPDWHG�YDOXH�EHFDXVH�WKH�3�DQG�3�����WKHRUHWLFDO�DEXQGDQFH�UDWLR�GRHV�QRW�

PHHW�PHWKRG�FULWHULD�

5 'XSOLFDWH�3UHFLVLRQ�QRW�PHW�

5� 'XSOLFDWH�SUHFLVLRQ�QRW�ZLWKLQ�WKH�VSHFLILHG�OLPLWV��KRZHYHU��WKH�UHVXOWV�DUH�EHORZ�WKH�

05/�DQG�FRQVLGHUHG�HVWLPDWHG�

6 6XUURJDWH�UHFRYHU\�QRW�ZLWKLQ�VSHFLILHG�OLPLWV�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

7 $QDO\WH�LV�D�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��UHVXOW�LV�HVWLPDWHG�

8 &RPSRXQG�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG��1'��

9� 7KH�FRQWLQXLQJ�FDOLEUDWLRQ�YHULILFDWLRQ�VWDQGDUG�ZDV�RXWVLGH��ELDVHG�KLJK��WKH�VSHFLILHG�

OLPLWV�IRU�WKLV�FRPSRXQG�

9� 7KH�FRQWLQXLQJ�FDOLEUDWLRQ�YHULILFDWLRQ�VWDQGDUG�ZDV�RXWVLGH��ELDVHG�ORZ��WKH�VSHFLILHG�

OLPLWV�IRU�WKLV�FRPSRXQG�

: 5HVXOW�TXDQWLILHG��EXW�WKH�FRUUHVSRQGLQJ�SHDN�ZDV�GHWHFWHG�RXWVLGH�WKH�JHQHUDWHG�UHWHQWLRQ�

WLPH�ZLQGRZ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�

DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�DEVRUEDQFH�

; 6HH�FDVH�QDUUDWLYH�

< 5HFRYHU\�RXWVLGH�OLPLWV

< 7KH�FKURPDWRJUDP�UHVHPEOHV�D�SHWUROHXP�SURGXFW�EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�

VWDQGDUG�

= 7KH�FKURPDWRJUDP�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�

L 7KH�05/�0'/�KDV�EHHQ�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

'DWD�4XDOLILHUV

/DE�6WDQGDUG

3DJH����RI���
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&DO &DOLEUDWLRQ

&RQF &21&HQWUDWLRQ

'LR[LQ�V� 3RO\FKORULQDWHG�GLEHQ]R�S�GLR[LQ�V�

('/ (VWLPDWHG�'HWHFWLRQ�/LPLW

(03& (VWLPDWHG�0D[LPXP�3RVVLEOH�&RQFHQWUDWLRQ

)ODJV 'DWD�TXDOLILHUV

)XUDQ�V� 3RO\FKORULQDWHG�GLEHQ]RIXUDQ�V�

J *UDPV

,&$/ ,QLWLDO�&$/LEUDWLRQ

,' ,'HQWLILHU

,RQV 0DVVHV�PRQLWRUHG�IRU�WKH�DQDO\WH�GXULQJ�GDWD�DFTXLVLWLRQ

/ /LWHU��V�

/&6 /DERUDWRU\�&RQWURO�6DPSOH

'/&6 'XSOLFDWH�/DERUDWRU\�&RQWURO�6DPSOH

0% 0HWKRG�%ODQN

0&/ 0HWKRG�&DOLEUDWLRQ�/LPLW

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

P/ 0LOOLOLWHUV

06 0DWUL[�6SLNHG�VDPSOH

'06 'XSOLFDWH�0DWUL[�6SLNHG�VDPSOH

12 1XPEHU�RI�SHDNV�PHHWLQJ�DOO�LGHQWLILFDWLRQ�FULWHULD

3&''�V� 3RO\FKORULQDWHG�GLEHQ]R�S�GLR[LQ�V�

3&')�V� 3RO\FKORULQDWHG�GLEHQ]RIXUDQ�V�

SSE 3DUWV�SHU�ELOOLRQ

SSP 3DUWV�SHU�PLOOLRQ

SST 3DUWV�SHU�TXDGULOOLRQ

SSW 3DUWV�SHU�WULOOLRQ

4$ 4XDOLW\�$VVXUDQFH

4& 4XDOLW\�&RQWURO

5DWLR 5DWLR�RI�DUHDV�IURP�PRQLWRUHG�LRQV�IRU�DQ�DQDO\WH

��5HF� 3HUFHQW�UHFRYHU\

53' 5HODWLYH�3HUFHQW�'LIIHUHQFH

55) 5HODWLYH�5HVSRQVH�)DFWRU

57 5HWHQWLRQ�7LPH

6'* 6DPSOH�'HOLYHU\�*URXS

6�1 6LJQDO�WR�QRLVH�UDWLR

7() 7R[LFLW\�(TXLYDOHQFH�)DFWRU

7(4 7R[LFLW\�(TXLYDOHQFH�4XRWLHQW

$FURQ\PV

$/6�/DERUDWRU\�*URXS

3DJH����RI���
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6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��DQG�/LFHQVHV

$JHQF\ 1XPEHU ([SLUH�'DWH
$PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ ������������ ����������

$UNDQVDV�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\ �������� ���������

'HSDUWPHQW�RI�'HIHQVH $�/$�������� ����������

+DZDLL�'HSDUWPHQW�RI�+HDOWK ���� ���������

,OOLQRLV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\ ������������ ��������

/RXLVLDQD�'HSDUWPHQW�RI�+HDOWK�DQG�+RVSLWDOV /$�������� ����������

0DLQH�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV ������� ��������

0LQQHVRWD�'HSDUWPHQW�RI�+HDOWK ������� ����������

1HEUDVND�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV 1(�26������������� ���������

1HYDGD�'HSDUWPHQW�RI�&RQFHUYDWLRQ�DQG�1DWXUDO�5HVRXUFHV 7;����������� ���������

1HZ�+DPSVKLUH�(QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP ������ ���������

1HZ�<RUN�'HSDUWPHQW�RI�+HDOWK ����� ���������

2NODKRPD�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\ �������� ���������

7HQQHVVHH�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�&RQFHUYDWLRQ ���������� ���������

7H[DV�&RPPLVLRQ�RQ�(QYLURQPHQWDO�4XDOLW\ 7��������������� ���������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH 3������������ ����������

:DVKLQJWRQ�'HSDUWPHQW�RI�+HDOWK &��� ����������

������6WDQFOLII�5G��+RXVWRQ��7;��������_����������������_��ZZZ�DOVJOREDO�FRP
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�.�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$OO�WHVWLQJ�ZDV�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�PHW�WKH�
UHTXLUHPHQWV�RI�WKH�71,�VWDQGDUGV�H[FHSW�DV�QRWHG�LQ�WKH�FDVH�QDUUDWLYH�UHSRUW���$Q\�WHVWLQJ�QRW�
LQFOXGHG�LQ�WKH�ODE
V�DFFUHGLWDWLRQ�LV�LGHQWLILHG�RQ�D�1RQ�&HUWLILHG�$QDO\WHV�UHSRUW���$OO�UHVXOWV�DUH�
LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�HQWLUHW\��$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�
WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LQGLYLGXDO�VDPSOHV�VXEPLWWHG�WR�WKH�ODE�IRU�DQDO\VLV��DV�
OLVWHG�LQ�WKH�UHSRUW���7KH�PHDVXUHPHQW�XQFHUWDLQW\�RI�WKH�UHVXOWV�LQFOXGHG�LQ�WKLV�UHSRUW�LV�ZLWKLQ�WKDW�
H[SHFWHG�ZKHQ�XVLQJ�WKH�SUHVFULEHG�PHWKRG�V���DQG�UHSUHVHQWHG�E\�/DERUDWRU\�&RQWURO�6DPSOH�
FRQWURO�OLPLWV���$Q\�HYHQWV��VXFK�DV�4&�IDLOXUHV�RU�+ROGLQJ�7LPH�H[FHHGDQFHV��ZKLFK�PD\�DGG�WR�WKH�
XQFHUWDLQW\�DUH�H[SODLQHG�LQ�WKH�UHSRUW�QDUUDWLYH�RU�DUH�IODJJHG�ZLWK�TXDOLILHUV��7KH�IODJV�DUH�H[SODLQHG�
LQ�WKH�5HSRUW�4XDOLILHUV�DQG�'HILQLWLRQV�SDJH�RI�WKLV�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU

'HDU�-HQQLIHU�

$XJXVW���������
.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�-DQLFH�-DHJHU#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

-DQLFH�-DHJHU
3URMHFW�0DQDJHU

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

�����-HIIHUVRQ�5RDG��%XLOGLQJ������6XLWH������5RFKHVWHU��1<������

������������������������������ _
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&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���� ���� ���� XJ�/ �����

&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ����� ����� ����� XJ�/ �����

6$03/(�'(7(&7,21�6800$5<
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&OLHQW� 3RUWODQG��&LW\�RI 6HUYLFH�5HTXHVW�.�������

3URMHFW� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(
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$/6 &RQWDFW� +RZDUG +ROPHV

3URMHFW 1DPH�

3URMHFW 1XPEHU�

3URMHFW 0DQDJHU� -HQQLIHU 6KDFNHOIRUG

&RPSDQ\�

&OLHQW 6DPSOH RU&RQW� 0DWUL[ 6HQG 7R

)ROGHU &RPPHQWV�

6SHFLDO ,QVWUXFWLRQV�&RPPHQWV

WR

��.�������

,QYRLFH ,QIRUPDWLRQ

&LW\ RI 3RUWODQG

3DJH �
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5HSRUW 5HTXLUHPHQWV

�

7XUQDURXQa 5HTXLUHPHQWV
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1

6DPSOH %RWWOH

< 1

< 1

,I RQW RI 7HPSHUDWXUH� QRWH SDFNLQJ�LFH FRQGLWLRQ� ,FH PHOWHG 3RRUO\ 3DFNHG �GHVFULEHG EHORZ� 6DPH 'D\ 5XOH

	&,LHQW $SSURYDO WR 5XQ 6DPSOHV� 6WDQGLQJ $SSURYDO &OLHQW DZDUH DW GURS�RII &OLHQW QRWLILHG E\� B

$OO VDPSOHV KHOG LQ VWRUDJH ORFDWLRQ� ' E\ RQ 
8O-D2 DW ? %�
���� VDPSOHV SODFHG LQ VWRUDJH ORFDWLRQ� E\ RQ DW ZLWKLQ �� KRXUV RI VDPSOLQJ" < 1

�� 7HPSHUDWXUH 5H�GLQJV ,'� ,5���

2EVHUYHG 7HPS ��&�

:LWKLQ ����&" < 1 < 1 < 1 < 1 \ 1

,I �2�&� ZHUH VDPSOHV IUR]HQ" \ \ 1 \ 1 < 1 < 1 \ 1

$W�� .������� �� � �
�
�2a� &��,� 5���OSL 
DG3a�P��D&P�N )��P�BOLXOBLUQaO,LBOOLIaO,UBOOP��BaBLLOLIOOOOOOOOOOOOOOOOOO8

3UR-HFW�&KHQW OMO�M a
6' � )ROGHU 1XPEHU

&RROHU UHFHLYHG RQa�DRR�' E\�W/ &285,(5���� �$/�6�83�6 ��)L�)�('���[9(/2&,7< &/,(17

, :HUH &XVWRG\ VHDOV RQ RXWVLGH RI FRROHU" < 1 �D 3HUFEORUDWH VDPSOHV KDYH UHTXLUHG KHDGVSDFH" <

� &XVWRG\ SDSHUV SURSHUO\ FRPSOHWHG �LQN� VLJQHG�" < 1 �E 'LG 92$ YLDOV� $ON�RU 6XOILGH KDYH VLJ� EXEEOHV" < 1

� 'LG DOO ERWWOHV DUULYH LQ JRRG FRQGLWLRQ �XQEURNHQ�" 1 � :KHUH GLG WKH ERWWOHV RULJLQDWH" $/6,52&

� &LUFOH� :HW ,FH � 'U\ ,FH H, SDF 1 � 6RLO 92$ UHFHLYHG DV� %XON (QFRUH

&RROHU %UHDNGRZQ�3UHVHUYDWLRQ &KHHN �� � 'DWH� 7LPH�

�� :HUH DOO ERWWOH ODEHOV FRPSOHWH �L�H� DQDO\VLV� V LRQ� HWF��"

��� 'LG DOO ERWWOH ODEHOV DQG WDJV DJUHH ZLWK FXVWRG\ SDSHUV"

, ,� :HUH FRUUHFW FRQWDLQHUV XVHG IRU WKH WHVWV LQGLFDWHG"

��� :HUH ���� YLDOV DFFHSWDEOH �QR H[WUD ODEHOV� QRW OHDNLQJ�"

�]Y�]��� E\�

a a

<(6

1a

�12

12

12

��� $LU 6DPROHV� &DVVHWWHV , 7XEHV ,QWDFW ZLWK 06" &DQLVWHUV 3UHVVXUL]HG 7HGODU#%���V ,QIODWHG �1UQ�

S+ /RW RIWHVW 5HDJHQW 3UHVHUYHG" /RW 5HFHLYHG ([S 6DPSOH ,' 9RO� /RW $GGHG )LQDO

SDSHU <HV 1R $GMXVWHG $GGHG S+

!�� 1D2+

�� +1R�

�� +�62�
�� BB 1D+6��

��� )RU ���SHVW 1�S1RWLI\IRU �GD\

5HVLGXDO )RU &1� ,I �� FRQWDFW 30 WR DGG

&KORULQH 3KHQRO� ���� 1D�6��- ����� ����

��� ���SHVW� ���
&1�� DVFRUELF �SKHQRO��

1D�6�R� �

=Q$FHWDWH � � 

92$V DQG ���� 1RW WR EH WHVWHG EHIRUH DQDO\VLV�

+&, �� �� 2WKHUZLVH� DOO ERWWOHV RI DOO VDPSOHV ZLWK�FKHPLFDO SUHVHUYDWLYHV

DUH FKHFNHG �QRW LXVW UHQUHVHQWDWLYHV?

%RWWOH ORW QXPEHUV�BF������a���������a B

([SODLQ DOO 'LVFUHSDQ&LH6� 2WKHU &RPPHQWV�

+352'

'UI�

a 68%

$/6

%8/.

)/'7

+*)%

//����

/DEHOV VHFRQGDU\ UHYLHZHG E\�Baa B

3& 6HFRQGDU\ 5HYLHZ� B �VLJQLILFDQW DLU EXEEOHV� 92$ ! ��� PP � :& ! , LQ� GLDPHWHU

3�?O175$1(7?4$4&?)RUPV &RQWUROOHG?&RROHU 5HFHLSW UO� �GRF O��������

3DJH����RI��� Page 47 of 60



3DJH����RI���
Page 48 of 60



3�?,175$1(7?4$4&?)RUPV�&RQWUROOHG?48$/,)BURXWLQH�UHY���GRF�����������������������������������������������������������������������������������������������������������������

5(3257�48$/,),(56�$1'�'(),1,7,216�

8� $QDO\WH�ZDV�DQDO\]HG�IRU�EXW�QRW�GHWHFWHG���

7KH�VDPSOH�TXDQWLWDWLRQ�OLPLW�KDV�EHHQ�

FRUUHFWHG�IRU�GLOXWLRQ�DQG�IRU�SHUFHQW�

PRLVWXUH��XQOHVV�RWKHUZLVH�QRWHG�LQ�WKH�FDVH�

QDUUDWLYH��

-���� (VWLPDWHG�YDOXH�GXH�WR�HLWKHU�EHLQJ�D�

7HQWDWLYHO\�,GHQWLILHG�&RPSRXQG��7,&��RU�

WKDW�WKH�FRQFHQWUDWLRQ�LV�EHWZHHQ�WKH�05/�

DQG�WKH�0'/��&RQFHQWUDWLRQV�DUH�QRW�YHULILHG�

ZLWKLQ�WKH�OLQHDU�UDQJH�RI�WKH�FDOLEUDWLRQ���)RU�

'R'��FRQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�

WZR�*&�FROXPQV��SHVWLFLGHV�$UFORUV�����

%�� $QDO\WH�ZDV�DOVR�GHWHFWHG�LQ�WKH�DVVRFLDWHG�

PHWKRG�EODQN�DW�D�FRQFHQWUDWLRQ�WKDW�PD\�

KDYH�FRQWULEXWHG�WR�WKH�VDPSOH�UHVXOW����

(� ,QRUJDQLFV��&RQFHQWUDWLRQ�LV�HVWLPDWHG�GXH�WR�

WKH�VHULDO�GLOXWLRQ�ZDV�RXWVLGH�FRQWURO�OLPLWV��

(�� 2UJDQLFV��&RQFHQWUDWLRQ�KDV�H[FHHGHG�WKH�

FDOLEUDWLRQ�UDQJH�IRU�WKDW�VSHFLILF�DQDO\VLV��

'�� &RQFHQWUDWLRQ�LV�D�UHVXOW�RI�D�GLOXWLRQ��

W\SLFDOO\�D�VHFRQGDU\�DQDO\VLV�RI�WKH�VDPSOH�

GXH�WR�H[FHHGLQJ�WKH�FDOLEUDWLRQ�UDQJH�RU�WKDW�

D�VXUURJDWH�KDV�EHHQ�GLOXWHG�RXW�RI�WKH�VDPSOH�

DQG�FDQQRW�EH�DVVHVVHG��


�� ,QGLFDWHV�WKDW�D�TXDOLW\�FRQWURO�SDUDPHWHU�KDV�

H[FHHGHG�ODERUDWRU\�OLPLWV���8QGHU�WKH�

³1RWHV´�FROXPQ�RI�WKH�)RUP�,��WKLV�TXDOLILHU�

GHQRWHV�DQDO\VLV�ZDV�SHUIRUPHG�RXW�RI�

+ROGLQJ�7LPH��

+� $QDO\VLV�ZDV�SHUIRUPHG�RXW�RI�KROG�WLPH�IRU�

WHVWV�WKDW�KDYH�DQ�³LPPHGLDWH´�KROG�WLPH�

FULWHULD��

��� 6SLNH�ZDV�GLOXWHG�RXW��

��� &RUUHODWLRQ�FRHIILFLHQW�IRU�06$�LV���������

1����� ,QRUJDQLFV��0DWUL[�VSLNH�UHFRYHU\�ZDV�RXWVLGH�

ODERUDWRU\�OLPLWV��

1� 2UJDQLFV��3UHVXPSWLYH�HYLGHQFH�RI�D�FRPSRXQG�

�UHSRUWHG�DV�D�7,&��EDVHG�RQ�WKH�06�OLEUDU\�VHDUFK��

6�� &RQFHQWUDWLRQ�KDV�EHHQ�GHWHUPLQHG�XVLQJ�0HWKRG�

RI�6WDQGDUG�$GGLWLRQV��06$���

:� 3RVW�'LJHVWLRQ�6SLNH�UHFRYHU\�LV�RXWVLGH�FRQWURO�

OLPLWV�DQG�WKH�VDPSOH�DEVRUEDQFH�LV������RI�WKH�

VSLNH�DEVRUEDQFH��

3��� &RQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�WKH�WZR�

*&�FROXPQV����

&� &RQILUPHG�E\�*&�06�

4�� 'R'�UHSRUWV��LQGLFDWHV�D�SHVWLFLGH�$URFORU�LV�QRW�

FRQILUPHG�� �����'LIIHUHQFH�EHWZHHQ�WZR�*&�

FROXPQV���

;�� 6HH�&DVH�1DUUDWLYH�IRU�GLVFXVVLRQ��

05/� 0HWKRG�5HSRUWLQJ�/LPLW���$OVR�NQRZQ�DV��

/24� /LPLW�RI�4XDQWLWDWLRQ��/24���

� 7KH�ORZHVW�FRQFHQWUDWLRQ�DW�ZKLFK�WKH�PHWKRG�

DQDO\WH�PD\�EH�UHOLDEO\�TXDQWLILHG�XQGHU�WKH�

PHWKRG�FRQGLWLRQV��

0'/� 0HWKRG�'HWHFWLRQ�/LPLW���$�VWDWLVWLFDO�YDOXH�

GHULYHG�IURP�D�VWXG\�GHVLJQHG�WR�SURYLGH�WKH�ORZHVW�

FRQFHQWUDWLRQ�WKDW�ZLOO�EH�GHWHFWHG�����RI�WKH�

WLPH��9DOXHV�EHWZHHQ�WKH�0'/�DQG�05/�DUH�

HVWLPDWHG��VHH�-�TXDOLILHU���

/2'� /LPLW�RI�'HWHFWLRQ���$�YDOXH�DW�RU�DERYH�WKH�0'/�

ZKLFK�KDV�EHHQ�YHULILHG�WR�EH�GHWHFWDEOH����

1'� 1RQ�'HWHFW���$QDO\WH�ZDV�QRW�GHWHFWHG�DW�WKH�

FRQFHQWUDWLRQ�OLVWHG���6DPH�DV�8�TXDOLILHU��

5RFKHVWHU�/DE�,'���IRU�6WDWH�&HUWLILFDWLRQVï�
&RQQHFWLFXW�,'���3+������ 0DLQH�,'��1<����� 3HQQV\OYDQLD�,'���������

5KRGH�,VODQG�,'�������'HODZDUH�$SSURYHG� 1HZ�+DPSVKLUH�,'��������

'R'�(/$3�������� 1HZ�<RUN�,'��������� 9LUJLQLD���������

)ORULGD�,'���(������ 1RUWK�&DUROLQD������ �

ï�$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�DQ\�DSSOLFDEOH�VWDWH�RU�DJHQF\�

UHTXLUHPHQWV���7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�1(/$3�71,�VWDQGDUGV�RU�VWDWH�RU�DJHQF\�UHTXLUHPHQWV��ZKHUH�DSSOLFDEOH��H[FHSW�DV�

QRWHG�LQ�WKH�FDVH�QDUUDWLYH���6LQFH�QRW�DOO�DQDO\WH�PHWKRG�PDWUL[�FRPELQDWLRQV�DUH�RIIHUHG�IRU�VWDWH�1(/$&�DFFUHGLWDWLRQ��WKLV�UHSRUW�PD\�FRQWDLQ�

UHVXOWV�ZKLFK�DUH�QRW�DFFUHGLWHG���)RU�D�VSHFLILF�OLVW�RI�DFFUHGLWHG�DQDO\WHV��FRQWDFW�WKH�ODERUDWRU\�RU�JR�WR�
KWWSV���ZZZ�DOVJOREDO�FRP�ORFDWLRQV�DPHULFDV�QRUWK�DPHULFD�XVD�QHZ�\RUN�URFKHVWHU�HQYLURQPHQWDO
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�

VXEVWDQFH�DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�

JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�0'/�

$FURQ\PV

$/6�/DERUDWRU\�*URXS
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�������'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

:DWHU6DPSOH�0DWUL[�

�������

([WUDFWHG�'LJHVWHG�%\$QDO\VLV�0HWKRG $QDO\]HG�%\

:��+������6DPSOH�1DPH�

/DE�&RGH� .�����������

������// &:22'6

�������'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

:DWHU6DPSOH�0DWUL[�

�������

([WUDFWHG�'LJHVWHG�%\$QDO\VLV�0HWKRG $QDO\]HG�%\

:��+������6DPSOH�1DPH�

/DE�&RGH� .�����������

������// &:22'6

$QDO\VW�6XPPDU\�UHSRUW

$/6�*URXS�86$��&RUS��

GED�$/6�(QYLURQPHQWDO

&OLHQW� 6HUYLFH�5HTXHVW�

5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

3RUWODQG��&LW\�RI

3URMHFW�

.�������

3ULQWHG��������������������30 ��������������UHY���6XSHUVHW�5HIHUHQFH�
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&OLHQW�

��������������

.�������

'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

6HUYLFH�5HTXHVW�

:DWHU

5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW� ��������������

,QRUJDQLF�3DUDPHWHUV

%DVLV� 1$

$QDO\VLV�

0HWKRG$QDO\WH�1DPH 4'DWH�$QDO\]HG'LO�0'/05/5HVXOW 8QLWV

6DPSOH�1DPH� :��+������

/DE�&RGH� .�����������

&KURPLXP��+H[DYDOHQW��'LVVROYHG �������������������������������� XJ�/

$QDO\WLFDO�5HSRUW

$/6�*URXS�86$��&RUS��

GED�$/6�(QYLURQPHQWDO

3ULQWHG��������������������30 ��������������UHY���6XSHUVHW�5HIHUHQFH�
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&OLHQW�

��������������

.�������

'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

6HUYLFH�5HTXHVW�

:DWHU

5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW� ��������������

,QRUJDQLF�3DUDPHWHUV

%DVLV� 1$

$QDO\VLV�

0HWKRG$QDO\WH�1DPH 4'DWH�$QDO\]HG'LO�0'/05/5HVXOW 8QLWV

6DPSOH�1DPH� :��+������

/DE�&RGH� .�����������

&KURPLXP��+H[DYDOHQW��'LVVROYHG ����������������������������������� XJ�/

$QDO\WLFDO�5HSRUW

$/6�*URXS�86$��&RUS��

GED�$/6�(QYLURQPHQWDO

3ULQWHG��������������������30 ��������������UHY���6XSHUVHW�5HIHUHQFH�
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&OLHQW�

1$

.�������

'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

6HUYLFH�5HTXHVW�

:DWHU

5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW� 1$

,QRUJDQLF�3DUDPHWHUV

%DVLV� 1$

$QDO\VLV�

0HWKRG$QDO\WH�1DPH 4'DWH�$QDO\]HG'LO�0'/05/5HVXOW 8QLWV

6DPSOH�1DPH� 0HWKRG�%ODQN

/DE�&RGH� .��������0%

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���������������������������81'����� XJ�/

$QDO\WLFDO�5HSRUW

$/6�*URXS�86$��&RUS��

GED�$/6�(QYLURQPHQWDO

3ULQWHG��������������������30 ��������������UHY���6XSHUVHW�5HIHUHQFH�
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$QDO\WH�1DPH

.�������

'DWH�$QDO\]HG�

6HUYLFH�5HTXHVW�

:DWHU

5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW�

&OLHQW�

/DE�&RQWURO�6DPSOH�6XPPDU\

*HQHUDO�&KHPLVWU\�3DUDPHWHUV

1$

XJ�/

%DVLV�

8QLWV�

/DE�&RQWURO�6DPSOH

.��������/&6

��������

6SLNH�$PRXQW5HVXOW ��5HF ��5HF�/LPLWV

$QDO\WLFDO�

0HWKRG

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

4$�4&�5HSRUW

&KURPLXP��+H[DYDOHQW��'LVVROYHG ��������������������������

��������������UHY���6XSHUVHW�5HIHUHQFH�3ULQWHG��������������������30

3DJH����RI���
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

MS4

Peter Abrams

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please 

contact your project coordinator Peter Abrams at 503-823-5533.

August 26, 2020

Work Order Project

W20H048 Riot Control Agent Stormwater

Received

08/06/20 10:23

Jennifer Shackelford

Laboratory Manager
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

LABORATORY ANALYSIS REPORT

MS4Client:Project: Riot Control Agent Stormwater

Work Order: Project Mgr:

Submitted By: 

Received: 

W20H048

8/6/20  10:23

Field Operations

Peter Abrams

Sample Laboratory ID Matrix Start EndType Qualifier

Sample Collection Date

ABQ669 GrabWaterW20H048-01 08/06/20 08:5308/06/20 08:53       

Case Narrative

Hexavalent chromium analysis: the subcontract lab indicated that the results for hexavalent chromium are reported as 

'dissolved' per their method.

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

ABQ669 : W20H048-01

Total Metals

Total Metals by ICPMS
ug/L 2.50Barium 48.7 1 B20H192 08/13/20 EPA 200.808/13/20 

ug/L 1.00Chromium 2.83 1 B20H192 08/13/20 EPA 200.808/13/20 

ug/L 1.00Copper 143 1 B20H192 08/13/20 EPA 200.808/13/20 

ug/L 0.500Lead 5.65 1 B20H192 08/13/20 EPA 200.808/13/20 

ug/L 2.50Zinc 621 1 B20H192 08/13/20 EPA 200.808/13/20 

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:07Reported:

Jennifer Shackelford, Laboratory Manager Page 2 of 58



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Stormwater Client: MS4

W20H048Work Order: Received: 08/06/20 10:23

Quality Control  Report

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Total Metals - QC

Prepared:

Analyzed

Total Metals by ICPMS - Batch B20H192

Blank (B20H192-BLK1)

Barium ND ug/L  08/13/20 :08/13/20 0.556

Chromium ND ug/L  08/13/20 :08/13/20 0.222

Copper ND ug/L  08/13/20 :08/13/20 0.222

Lead ND ug/L  08/13/20 :08/13/20 0.111

Zinc ND ug/L  08/13/20 :08/13/20 0.556

LCS (B20H192-BS1)

Barium 5.64 ug/L 5.56 101% (85-115) 08/13/20 :08/13/20 0.556

Chromium 5.24 ug/L 5.56 94% (85-115) 08/13/20 :08/13/20 0.222

Copper 5.03 ug/L 5.56 91% (85-115) 08/13/20 :08/13/20 0.222

Lead 5.64 ug/L 5.56 101% (85-115) 08/13/20 :08/13/20 0.111

Zinc 27.2 ug/L 27.8 98% (85-115) 08/13/20 :08/13/20 0.556

Duplicate (B20H192-DUP1) Source: W20H102-01

Barium 81.4 ug/L 83.7  08/13/20 :08/13/20 0.556 3 (20)

Chromium 0.266 ug/L 0.305  08/13/20 :08/13/20 0.222 14 (20)

Copper 8.51 ug/L 8.52  08/13/20 :08/13/20 0.222 0.2 (20)

Lead 0.464 ug/L 0.481  08/13/20 :08/13/20 0.111 4 (20)

Zinc 19.8 ug/L 20.1  08/13/20 :08/13/20 0.556 2 (20)

Matrix Spike (B20H192-MS1) Source: W20H102-01

Barium 89.3 ug/L 5.56 83.7 101% (70-130) 08/13/20 :08/13/20 0.556

Chromium 5.46 ug/L 5.56 0.305 93% (70-130) 08/13/20 :08/13/20 0.222

Copper 13.2 ug/L 5.56 8.52 85% (70-130) 08/13/20 :08/13/20 0.222

Lead 6.33 ug/L 5.56 0.481 105% (70-130) 08/13/20 :08/13/20 0.111

Zinc 45.5 ug/L 27.8 20.1 91% (70-130) 08/13/20 :08/13/20 0.556

Definitions 

Sample results reported on a dry weight basis

Relative Percent Difference

dryNot ReportableNR

Analyte DetectedDET

% Rec. Percent Recovery RPD

ND Analyte Not Detected at or above the reporting limit

MDLMRL Method Detection LimitMethod Reporting Limit

* This analyte is not certified under NELAP

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:07Reported:

Jennifer Shackelford, Laboratory Manager Page 3 of 58
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$XJXVW��������� $QDO\WLFDO�5HSRUW�IRU�6HUYLFH�5HTXHVW�1R� .�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP���
7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�1(/$3�VWDQGDUGV��ZKHUH�DSSOLFDEOH��DQG�H[FHSW�DV�
QRWHG�LQ�WKH�ODERUDWRU\�FDVH�QDUUDWLYH�SURYLGHG���)RU�D�VSHFLILF�OLVW�RI�1(/$3�DFFUHGLWHG�DQDO\WHV��
UHIHU�WR�WKH�FHUWLILFDWLRQV�VHFWLRQ�DW�ZZZ�DOVJOREDO�FRP���$OO�UHVXOWV�DUH�LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�
WKHLU�HQWLUHW\��DQG�$/6�*URXS�86$�&RUS��GED�$/6�(QYLURQPHQWDO��$/6��LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�
OHVV�WKDQ�WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LWHPV�VXEPLWWHG�WR�WKH�ODERUDWRU\�IRU�DQDO\VLV�
DQG�LQGLYLGXDO�LWHPV��VDPSOHV��DQDO\]HG��DV�OLVWHG�LQ�WKH�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\�$XJXVW���������

5(� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU���:��+���

'HDU�-HQQLIHU�

.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�KRZDUG�KROPHV#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

+RZDUG�+ROPHV
3URMHFW�0DQDJHU

$/6�*URXS�86$��&RUS

�����6RXWK���WK�$YHQXH

.HOVR��:$������

���������������

���������������

7��

)��

$/6�(QYLURQPHQWDO

ZZZ�DOVJOREDO�FRP

5,*+7�62/87,216�_�5,*+7�3$571(5
3DJH���RI���
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ZZZ�DOVJOREDO�FRP

$/6�(QYLURQPHQWDO

)��

7��

���������������

���������������

.HOVR��:$������

�����6RXWK���WK�$YHQXH

$/6�*URXS�86$��&RUS

7DEOH�RI�&RQWHQWV

5,*+7�62/87,216�_�5,*+7�3$571(5

$FURQ\PV

4XDOLILHUV

6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��$QG�/LFHQVHV

&KDLQ�RI�&XVWRG\

6XEFRQWUDFW�/DE�5HVXOWV

3DJH���RI���
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/2' /LPLW�RI�'HWHFWLRQ

/24 /LPLW�RI�4XDQWLWDWLRQ

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�

DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�JUHDWHU�WKDQ�RU�

HTXDO�WR�WKH�0'/�

$FURQ\PV

3DJH���RI���
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,QRUJDQLF�'DWD�4XDOLILHUV


 7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

( 7KH�UHVXOW�LV�DQ�HVWLPDWH�DPRXQW�EHFDXVH�WKH�YDOXH�H[FHHGHG�WKH�LQVWUXPHQW�FDOLEUDWLRQ�UDQJH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

+ 7KH KROGLQJ WLPH IRU WKLV WHVW LV LPPHGLDWHO\ IROORZLQJ VDPSOH FROOHFWLRQ��7KH VDPSOHV ZHUH DQDO\]HG DV VRRQ DV SRVVLEOH DIWHU

UHFHLSW�E\�WKH�ODERUDWRU\��

0HWDOV�'DWD�4XDOLILHUV

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�ZDV�QRW�PHW�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�

DEVRUEDQFH�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

� 7KH�FRUUHODWLRQ�FRHIILFLHQW�IRU�WKH�06$�LV�OHVV�WKDQ�������

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

2UJDQLF�'DWD�4XDOLILHUV


 7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

� 7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

$ $�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

& 7KH�DQDO\WH�ZDV�TXDOLWDWLYHO\�FRQILUPHG�XVLQJ�*&�06�WHFKQLTXHV��SDWWHUQ�UHFRJQLWLRQ��RU�E\�FRPSDULQJ�WR�KLVWRULFDO�GDWD�

' 7KH�UHSRUWHG�UHVXOW�LV�IURP�D�GLOXWLRQ�

( 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

1 7KH�UHVXOW�LV�SUHVXPSWLYH���7KH�DQDO\WH�ZDV�WHQWDWLYHO\�LGHQWLILHG��EXW��D�FRQILUPDWLRQ�DQDO\VLV�ZDV�QRW�SHUIRUPHG�

3
7KH�*&�RU�+3/&�FRQILUPDWLRQ�FULWHULD�ZDV�H[FHHGHG���7KH�UHODWLYH�SHUFHQW�GLIIHUHQFH�LV�JUHDWHU�WKDQ�����EHWZHHQ�WKH�WZR�

DQDO\WLFDO�UHVXOWV�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/���������������������������������������������������

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�FKURPDWRJUDSKLF�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

$GGLWLRQDO�3HWUROHXP�+\GURFDUERQ�6SHFLILF�4XDOLILHUV

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�FDOLEUDWLRQ�VWDQGDUG�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

< 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�HOXWLQJ�LQ�DSSUR[LPDWHO\�WKH�FRUUHFW�FDUERQ�UDQJH��

EXW�WKH�HOXWLRQ�SDWWHUQ�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

= 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�

3DJH���RI���
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$JHQF\ :HE�6LWH 1XPEHU

��$ODVND�'(+ KWWS���GHF�DODVND�JRY�HK�ODE�FV�FVDSSURYDO�KWP 867����

��$UL]RQD�'+6 KWWS���ZZZ�D]GKV�JRY�ODE�OLFHQVH�HQY�KWP $=����

��$UNDQVDV���'(4 KWWS���ZZZ�DGHT�VWDWH�DU�XV�WHFKVYV�ODEFHUW�KWP �������

��&DOLIRUQLD�'+6��(/$3� KWWS���ZZZ�FGSK�FD�JRY�FHUWOLF�ODEV�3DJHV�(/$3�DVS[ ����

��'2'�(/$3
KWWS���ZZZ�GHQL[�RVG�PLO�HGTZ�$FFUHGLWDWLRQ�$FFUHGLWHG/DEV�FIP

/������5�

��)ORULGD�'2+ KWWS���ZZZ�GRK�VWDWH�IO�XV�ODE�(QY/DE&HUW�:DWHU&HUW�KWP (�����

��+DZDLL�'2+ KWWS���KHDOWK�KDZDLL�JRY� �

��,62������ KWWS���ZZZ�SMODEV�FRP� /�����

��/RXLVLDQD�'(4 KWWS���ZZZ�GHT�ORXLVLDQD�JRY�SDJH�OD�ODE�DFFUHGLWDWLRQ �����

��0DLQH�'+6 KWWS���ZZZ�PDLQH�JRY�GKKV� :$�����

��0LQQHVRWD�'2+ KWWS���ZZZ�KHDOWK�VWDWH�PQ�XV�DFFUHGLWDWLRQ �����������

��1HYDGD�'(3 KWWS���QGHS�QY�JRY�EVGZ�ODEVHUYLFH�KWP :$�����

��1HZ�-HUVH\�'(3 KWWS���ZZZ�QM�JRY�GHS�HQIRUFHPHQW�RTD�KWPO :$���

��1HZ�<RUN���'2+ KWWSV���ZZZ�ZDGVZRUWK�RUJ�UHJXODWRU\�HODS �����

��1RUWK�&DUROLQD�'(4

KWWSV���GHT�QF�JRY�DERXW�GLYLVLRQV�ZDWHU�UHVRXUFHV�ZDWHU�UHVRXUFHV�

GDWD�ZDWHU�VFLHQFHV�KRPH�SDJH�ODERUDWRU\�FHUWLILFDWLRQ�EUDQFK�QRQ�ILHOG�ODE�

FHUWLILFDWLRQ ���

��2NODKRPD�'(4 KWWS���ZZZ�GHT�VWDWH�RN�XV�&6'QHZ�ODEFHUW�KWP ����

��2UHJRQ�±�'(4��1(/$3�

KWWS���SXEOLF�KHDOWK�RUHJRQ�JRY�/DERUDWRU\6HUYLFHV�(QYLURQPHQWDO/DERUDWRU

\$FFUHGLWDWLRQ�3DJHV�LQGH[�DVS[ :$������

��6RXWK�&DUROLQD�'+(& KWWS���ZZZ�VFGKHF�JRY�HQYLURQPHQW�(QYLURQPHQWDO/DE&HUWLILFDWLRQ� �����

��7H[DV�&(4 KWWS���ZZZ�WFHT�WH[DV�JRY�ILHOG�TD�HQYBODEBDFFUHGLWDWLRQ�KWPO 7���������

��:DVKLQJWRQ�'2( KWWS���ZZZ�HF\�ZD�JRY�SURJUDPV�HDS�ODEV�ODE�DFFUHGLWDWLRQ�KWPO &���

��:\RPLQJ��(3$�5HJLRQ��� KWWSV���ZZZ�HSD�JRY�UHJLRQ��ZDWHURSV�HSD�UHJLRQ���FHUWLILHG�GULQNLQJ�ZDWHU� �

��.HOVR�/DERUDWRU\�:HEVLWH ZZZ�DOVJOREDO�FRP 1$

$/6�*URXS�86$�&RUS��GED�$/6�(QYLURQPHQWDO��$/6����.HOVR

6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��DQG�/LFHQVHV

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP����$�FRPSOHWH�OLVWLQJ�RI�

VSHFLILF�1(/$3�FHUWLILHG�DQDO\WHV��FDQ�EH�IRXQG�LQ�WKH�FHUWLILFDWLRQ�VHFWLRQ�DW�ZZZ�$/6*OREDO�FRP�RU�DW�WKH�DFFUHGLWDWLRQ�ERGLHV�

ZHE�VLWH�
3OHDVH�UHIHU�WR�WKH�FHUWLILFDWLRQ�DQG�RU�DFFUHGLWDWLRQ�ERG\
V�ZHE�VLWH�LI�VDPSOHV�DUH�VXEPLWWHG�IRU�FRPSOLDQFH�SXUSRVHV���7KH�VWDWHV�

KLJKOLJKWHG�DERYH��UHTXLUH�WKH�DQDO\VLV�EH�OLVWHG�RQ�WKH�VWDWH�FHUWLILFDWLRQ�LI�XVHG�IRU�FRPSOLDQFH�SXUSRVHV�DQG�LI�WKH�PHWKRG�DQOD\WH�

LV�RIIHUHG�E\�WKDW�VWDWH�

3DJH���RI���
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�����6RXWK���WK�$YHQXH��.HOVR��:$�������
3KRQH���������� �����)D[���������� �����
ZZZ�DOVJOREDO�FRP�

5,*+7�62/87,216�_ 5,*+7�3$571(5�
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�(�������

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP��
7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�71,�VWDQGDUGV��ZKHUH�DSSOLFDEOH��DQG�H[FHSW�DV�
QRWHG�LQ�WKH�ODERUDWRU\�FDVH�QDUUDWLYH�SURYLGHG��$OO�UHVXOWV�DUH�LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�
HQWLUHW\�DQG�$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�WKH�FRPSOHWH�ILQDO�UHSRUW��
5HVXOWV�DSSO\�RQO\�WR�WKH�LWHPV�VXEPLWWHG�WR�WKH�ODERUDWRU\��DV�UHFHLYHG�IRU�DQDO\VLV��,Q�DFFRUGDQFH�
ZLWK�WKH�FXUUHQW�71,�6WDQGDUG��D�VWDWHPHQW�RQ�WKH�HVWLPDWHG�XQFHUWDLQW\�RI�PHDVXUHPHQW�RI�DQ\�
TXDQWLWDWLYH�DQDO\VLV�ZLOO�EH�VXSSOLHG�XSRQ�UHTXHVW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� .�������

'HDU� �

$XJXVW���������
(��������

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

������6WDQFOLII�5G���6XLWH������+RXVWRQ��7;������

������������������������������ _
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$/6�(QYLURQPHQWDO

&OLHQW� $/6�.HOVR 6HUYLFH�5HTXHVW�1R�� (�������

3URMHFW� .������� 'DWH�5HFHLYHG� ��������

6DPSOH�0DWUL[�� :�

&$6(�1$55$7,9(

$OO� DQDO\VHV� ZHUH� SHUIRUPHG� LQ� DGKHUHQFH� WR� WKH� TXDOLW\� DVVXUDQFH� SURJUDP� RI� $/6� (QYLURQPHQWDO�� 7KLV� UHSRUW�

FRQWDLQV�DQDO\WLFDO� UHVXOWV� IRU�VDPSOHV�GHVLJQDWHG�IRU�7LHU� ,,��:KHQ�DSSURSULDWH� WR� WKH�PHWKRG��PHWKRG�EODQN�UHVXOWV�

KDYH�EHHQ�UHSRUWHG�ZLWK�HDFK�DQDO\WLFDO�WHVW���

6DPSOH�5HFHLSW

2QH�VDPSOH�ZDV UHFHLYHG�IRU�DQDO\VLV�DW�$/6�(QYLURQPHQWDO LQ�+RXVWRQ RQ�����������

7KH�VDPSOH�ZDV UHFHLYHG�LQ�JRRG�FRQGLWLRQ�DQG�LV FRQVLVWHQW�ZLWK�WKH�DFFRPSDQ\LQJ�FKDLQ�RI�FXVWRG\�IRUP���7KH�

VDPSOH�ZDV VWRUHG�LQ�D�UHIULJHUDWRU�DW�� &�XSRQ�UHFHLSW�DW�WKH�ODERUDWRU\�

'DWD�9DOLGDWLRQ�1RWHV�DQG�'LVFXVVLRQ

3UHFLVLRQ�DQG�$FFXUDF\�

(4���������/DERUDWRU\�&RQWURO�6SLNH�'XSOLFDWH�/DERUDWRU\�&RQWURO�6SLNH��/&6�'/&6��VDPSOHV�ZHUH�DQDO\]HG�

DQG�UHSRUWHG�LQ�OLHX�RI�D�06�06'�IRU�WKLV�H[WUDFWLRQ�EDWFK� 7KH�/&6�DQG�'/&6�UHFRYHULHV�DUH�ZLWKLQ�4&�OLPLWV�

3DJH����RI���
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:��+������(����������� �������� ����

&OLHQW� 6HUYLFH�5HTXHVW�(�������

3URMHFW�

$/6�(QYLURQPHQWDO

.�������

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(

3ULQWHG���������������������$0 6DPSOH�6XPPDU\3DJH����RI���
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6HUYLFH�5HTXHVW�6XPPDU\

)ROGHU���

&OLHQW�1DPH�

3URMHFW�1DPH�

3URMHFW�1XPEHU�

(�������

$/6�(QYLURQPHQWDO���86

.�������

3URMHFW�&KHPLVW�

2ULJLQDWLQJ�/DE�

/RJJHG�%\�

'DWH�5HFHLYHG�

,QWHUQDO�'XH�'DWH�

4$3�

4XDOLILHU�6HW�

)RUPVHW�

0HUJHG"�

5HSRUW�WR�0'/"�

3�2��1XPEHU�

(''�

&RUH\�*UDQGLWV

+286721

&*5$1',76

���������

/DE�6WDQGDUG

/DE�6WDQGDUG

.�������

/$%�4$3

��������

<

<

1R�(''�6SHFLILHG

� ����P/�3ODVWLF�%RWWOH�+'3(�:0�&/($5��8QSUHVHUYHG

(+506�:,&��&/RFDWLRQ�

3UHVVXUH�*DV�

+2867
21

/DE�6DPS�1R� &OLHQW�6DPS�1R 0DWUL[ &ROOHFWHG

&
O2
�
��
�
�
�

(����������� :��+������ :DWHU ������������� ,,

3ULQWHG���������������������$0
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6HUYLFH�5HTXHVW�6XPPDU\

)ROGHU���

&OLHQW�1DPH�

3URMHFW�1DPH�

3URMHFW�1XPEHU�

(�������

$/6�(QYLURQPHQWDO���86

.�������

3URMHFW�&KHPLVW�

2ULJLQDWLQJ�/DE�

/RJJHG�%\�

'DWH�5HFHLYHG�

,QWHUQDO�'XH�'DWH�

4$3�

4XDOLILHU�6HW�

)RUPVHW�

0HUJHG"�

5HSRUW�WR�0'/"�

3�2��1XPEHU�

(''�

&RUH\�*UDQGLWV

+286721

&*5$1',76

���������

/DE�6WDQGDUG

/DE�6WDQGDUG

.�������

/$%�4$3

��������

<

<

1R�(''�6SHFLILHG

� ����P/�3ODVWLF�%RWWOH�+'3(�:0�&/($5��8QSUHVHUYHG

(+506�:,&��&/RFDWLRQ�

3UHVVXUH�*DV�

3ULQWHG���������������������$0
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� 3RVVLEOH�7HGODU�EDJ�DUWLIDFW�

$ 7,&�LV�D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW

% $QDO\WH�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DV�ZHOO�DV�LQ�WKH�VDPSOH�

%& 5HSRUWHG�UHVXOWV�DUH�QRW�EODQN�FRUUHFWHG�

%+ 7KH�EDFN�VHFWLRQ�RI�WKH�WXEH�\LHOGHG�KLJKHU�UHVXOWV�WKDQ�WKH�IURQW�

%7 5HVXOWV�LQGLFDWHG�SRVVLEOH�EUHDNWKURXJK��EDFN�VHFWLRQ�! ����IURQW�VHFWLRQ�

& 5HVXOW�LGHQWLILFDWLRQ�FRQILUPHG�

' &RPSRXQG�LGHQWLILHG�LQ�DQ�DQDO\VLV�DW�D�VHFRQGDU\�GLOXWLRQ�IDFWRU

' 6SLNH�ZDV�GLOXWHG�RXW

'( 5HSRUWHG�UHVXOWV�DUH�FRUUHFWHG�IRU�GHVRUSWLRQ�HIILFLHQF\�

( (VWLPDWHG�YDOXH���&RQFHQWUDWLRQ�DERYH�FDOLEUDWLRQ�UDQJH

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�

PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�

FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�EXW�WKH�

HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�

FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+� 6DPSOH�DQDO\VLV�SHUIRUPHG�SDVW�KROGLQJ�WLPH��6HH�FDVH�QDUUDWLYH�

+� ,QLWLDO�DQDO\VLV�ZLWKLQ�KROGLQJ�WLPH��5HDQDO\VLV�IRU�WKH�UHTXLUHG�GLOXWLRQ�ZDV�SDVW�KROGLQJ�

WLPH�

+� 6DPSOH�ZDV�UHFHLYHG�DQG�DQDO\]HG�SDVW�KROGLQJ�WLPH�

+� 6DPSOH�ZDV�H[WUDFWHG�SDVW�UHTXLUHG�H[WUDFWLRQ�KROGLQJ�WLPH��EXW�DQDO\]HG�ZLWKLQ�DQDO\VLV�

KROGLQJ�WLPH��6HH�FDVH�QDUUDWLYH�

, ,QWHUQDO�VWDQGDUG�QRW�ZLWKLQ�WKH�VSHFLILHG�OLPLWV���6HH�FDVH�QDUUDWLYH�

- (VWLPDWHG�9DOXH��&RQFHQWUDWLRQ�IRXQG�EHORZ�05/�

. $�GHIOHFWLRQ�LQ�WKH�4&�LRQ�PD\�LQGLFDWH�LQWHUIHUHQFH�ZLWK�WKH�TXDQWLWDWLRQ�RI�WKLV�LRQ���7KH�

FRQFHQWUDWLRQ�RI�WKLV�DQDO\WH�VKRXOG�EH�FRQVLGHUHG�DV�DQ�HVWLPDWH�

. $QDO\WH�ZDV�GHWHFWHG�DERYH�WKH�PHWKRG�UHSRUWLQJ�OLPLW�SULRU�WR�QRUPDOL]DWLRQ�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�

HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�

FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV��UHVXOWV�PD\�EH�ELDVHG�

KLJK�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV��UHVXOWV�PD\�EH�ELDVHG�ORZ�

/� /DERUDWRU\�FRQWURO�VDPSOH�UHFRYHU\�RXWVLGH�WKH�VSHFLILHG�OLPLWV�

0 0DWUL[�LQWHUIHUHQFH��UHVXOWV�PD\�EH�ELDVHG�KLJK�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�QRW�PHW�

0� 0DWUL[�LQWHUIHUHQFH�GXH�WR�FRHOXWLRQ�ZLWK�D�QRQ�WDUJHW�FRPSRXQG��UHVXOWV�PD\�EH�ELDVHG�

KLJK�

1 3UHVXPSWLYH�HYLGHQFH�RI�D�FRPSRXQG�IRU�7,&V�WKDW�KDYH�EHHQ�LGHQWLILHG�EDVHG�RQ�D�PDVV�

VSHFWUDO�OLEUDU\�VHDUFK�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�

FDOLEUDWLRQ�VWDQGDUG�

'DWD�4XDOLILHUV

/DE�6WDQGDUG

3DJH����RI���
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3 ,QGLFDWHV�FKORURGLSKHQ\O�HWKHU�LQWHUIHUHQFH�SUHVHQW�DW�WKH�UHWHQWLRQ�WLPH�RI�WKH�WDUJHW�

FRPSRXQG�

3 3HVWLFLGH�$URFORU�WDUJHW�DQDO\WH�!�����GLIIHUHQFH�IRU�GHWHFWHG�FRQFHQWUDWLRQV�EHWZHHQ�*&�

FROXPQV

4 ,QGLFDWHV�DV�HVWLPDWHG�YDOXH�EHFDXVH�WKH�3�DQG�3�����WKHRUHWLFDO�DEXQGDQFH�UDWLR�GRHV�QRW�

PHHW�PHWKRG�FULWHULD�

5 'XSOLFDWH�3UHFLVLRQ�QRW�PHW�

5� 'XSOLFDWH�SUHFLVLRQ�QRW�ZLWKLQ�WKH�VSHFLILHG�OLPLWV��KRZHYHU��WKH�UHVXOWV�DUH�EHORZ�WKH�

05/�DQG�FRQVLGHUHG�HVWLPDWHG�

6 6XUURJDWH�UHFRYHU\�QRW�ZLWKLQ�VSHFLILHG�OLPLWV�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

7 $QDO\WH�LV�D�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��UHVXOW�LV�HVWLPDWHG�

8 &RPSRXQG�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG��1'��

9� 7KH�FRQWLQXLQJ�FDOLEUDWLRQ�YHULILFDWLRQ�VWDQGDUG�ZDV�RXWVLGH��ELDVHG�KLJK��WKH�VSHFLILHG�

OLPLWV�IRU�WKLV�FRPSRXQG�

9� 7KH�FRQWLQXLQJ�FDOLEUDWLRQ�YHULILFDWLRQ�VWDQGDUG�ZDV�RXWVLGH��ELDVHG�ORZ��WKH�VSHFLILHG�

OLPLWV�IRU�WKLV�FRPSRXQG�

: 5HVXOW�TXDQWLILHG��EXW�WKH�FRUUHVSRQGLQJ�SHDN�ZDV�GHWHFWHG�RXWVLGH�WKH�JHQHUDWHG�UHWHQWLRQ�

WLPH�ZLQGRZ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�

DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�DEVRUEDQFH�

; 6HH�FDVH�QDUUDWLYH�

< 5HFRYHU\�RXWVLGH�OLPLWV

< 7KH�FKURPDWRJUDP�UHVHPEOHV�D�SHWUROHXP�SURGXFW�EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�

VWDQGDUG�

= 7KH�FKURPDWRJUDP�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�

L 7KH�05/�0'/�KDV�EHHQ�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

'DWD�4XDOLILHUV

/DE�6WDQGDUG
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&DO &DOLEUDWLRQ

&RQF &21&HQWUDWLRQ

'LR[LQ�V� 3RO\FKORULQDWHG�GLEHQ]R�S�GLR[LQ�V�

('/ (VWLPDWHG�'HWHFWLRQ�/LPLW

(03& (VWLPDWHG�0D[LPXP�3RVVLEOH�&RQFHQWUDWLRQ

)ODJV 'DWD�TXDOLILHUV

)XUDQ�V� 3RO\FKORULQDWHG�GLEHQ]RIXUDQ�V�

J *UDPV

,&$/ ,QLWLDO�&$/LEUDWLRQ

,' ,'HQWLILHU

,RQV 0DVVHV�PRQLWRUHG�IRU�WKH�DQDO\WH�GXULQJ�GDWD�DFTXLVLWLRQ

/ /LWHU��V�

/&6 /DERUDWRU\�&RQWURO�6DPSOH

'/&6 'XSOLFDWH�/DERUDWRU\�&RQWURO�6DPSOH

0% 0HWKRG�%ODQN

0&/ 0HWKRG�&DOLEUDWLRQ�/LPLW

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

P/ 0LOOLOLWHUV

06 0DWUL[�6SLNHG�VDPSOH

'06 'XSOLFDWH�0DWUL[�6SLNHG�VDPSOH

12 1XPEHU�RI�SHDNV�PHHWLQJ�DOO�LGHQWLILFDWLRQ�FULWHULD

3&''�V� 3RO\FKORULQDWHG�GLEHQ]R�S�GLR[LQ�V�

3&')�V� 3RO\FKORULQDWHG�GLEHQ]RIXUDQ�V�

SSE 3DUWV�SHU�ELOOLRQ

SSP 3DUWV�SHU�PLOOLRQ

SST 3DUWV�SHU�TXDGULOOLRQ

SSW 3DUWV�SHU�WULOOLRQ

4$ 4XDOLW\�$VVXUDQFH

4& 4XDOLW\�&RQWURO

5DWLR 5DWLR�RI�DUHDV�IURP�PRQLWRUHG�LRQV�IRU�DQ�DQDO\WH

��5HF� 3HUFHQW�UHFRYHU\

53' 5HODWLYH�3HUFHQW�'LIIHUHQFH

55) 5HODWLYH�5HVSRQVH�)DFWRU

57 5HWHQWLRQ�7LPH

6'* 6DPSOH�'HOLYHU\�*URXS

6�1 6LJQDO�WR�QRLVH�UDWLR

7() 7R[LFLW\�(TXLYDOHQFH�)DFWRU

7(4 7R[LFLW\�(TXLYDOHQFH�4XRWLHQW

$FURQ\PV

$/6�/DERUDWRU\�*URXS
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6WDWH�&HUWLILFDWLRQV��$FFUHGLWDWLRQV��DQG�/LFHQVHV

$JHQF\ 1XPEHU ([SLUH�'DWH
$PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ ������������ ����������

$UNDQVDV�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\ �������� ���������

'HSDUWPHQW�RI�'HIHQVH $�/$�������� ����������

+DZDLL�'HSDUWPHQW�RI�+HDOWK ���� ���������

,OOLQRLV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\ ������������ ��������

/RXLVLDQD�'HSDUWPHQW�RI�+HDOWK�DQG�+RVSLWDOV /$�������� ����������

0DLQH�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV ������� ��������

0LQQHVRWD�'HSDUWPHQW�RI�+HDOWK ������� ����������

1HEUDVND�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV 1(�26������������� ���������

1HYDGD�'HSDUWPHQW�RI�&RQFHUYDWLRQ�DQG�1DWXUDO�5HVRXUFHV 7;����������� ���������

1HZ�+DPSVKLUH�(QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP ������ ���������

1HZ�<RUN�'HSDUWPHQW�RI�+HDOWK ����� ���������

2NODKRPD�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\ �������� ���������

7HQQHVVHH�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�&RQFHUYDWLRQ ���������� ���������

7H[DV�&RPPLVLRQ�RQ�(QYLURQPHQWDO�4XDOLW\ 7��������������� ���������

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH 3������������ ����������

:DVKLQJWRQ�'HSDUWPHQW�RI�+HDOWK &��� ����������

������6WDQFOLII�5G��+RXVWRQ��7;��������_����������������_��ZZZ�DOVJOREDO�FRP
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�.�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$OO�WHVWLQJ�ZDV�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�PHW�WKH�
UHTXLUHPHQWV�RI�WKH�71,�VWDQGDUGV�H[FHSW�DV�QRWHG�LQ�WKH�FDVH�QDUUDWLYH�UHSRUW���$Q\�WHVWLQJ�QRW�
LQFOXGHG�LQ�WKH�ODE
V�DFFUHGLWDWLRQ�LV�LGHQWLILHG�RQ�D�1RQ�&HUWLILHG�$QDO\WHV�UHSRUW���$OO�UHVXOWV�DUH�
LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�HQWLUHW\��$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�
WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LQGLYLGXDO�VDPSOHV�VXEPLWWHG�WR�WKH�ODE�IRU�DQDO\VLV��DV�
OLVWHG�LQ�WKH�UHSRUW���7KH�PHDVXUHPHQW�XQFHUWDLQW\�RI�WKH�UHVXOWV�LQFOXGHG�LQ�WKLV�UHSRUW�LV�ZLWKLQ�WKDW�
H[SHFWHG�ZKHQ�XVLQJ�WKH�SUHVFULEHG�PHWKRG�V���DQG�UHSUHVHQWHG�E\�/DERUDWRU\�&RQWURO�6DPSOH�
FRQWURO�OLPLWV���$Q\�HYHQWV��VXFK�DV�4&�IDLOXUHV�RU�+ROGLQJ�7LPH�H[FHHGDQFHV��ZKLFK�PD\�DGG�WR�WKH�
XQFHUWDLQW\�DUH�H[SODLQHG�LQ�WKH�UHSRUW�QDUUDWLYH�RU�DUH�IODJJHG�ZLWK�TXDOLILHUV��7KH�IODJV�DUH�H[SODLQHG�
LQ�WKH�5HSRUW�4XDOLILHUV�DQG�'HILQLWLRQV�SDJH�RI�WKLV�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU

'HDU�-HQQLIHU�

$XJXVW���������
.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�-DQLFH�-DHJHU#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

-DQLFH�-DHJHU
3URMHFW�0DQDJHU

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

�����-HIIHUVRQ�5RDG��%XLOGLQJ������6XLWH������5RFKHVWHU��1<������

������������������������������ _
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&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ����� ����� ����� XJ�/ �����

6$03/(�'(7(&7,21�6800$5<
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:��+������.����������� �������� ����

&OLHQW� 3RUWODQG��&LW\�RI 6HUYLFH�5HTXHVW�.�������

3URMHFW� 5LRW�&RQWURO�$JHQW�6WRUPZDWHU�:��+���

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(

3ULQWHG��������������������30 6DPSOH�6XPPDU\3DJH����RI���
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$/6 &RQWDFW� +RZDUG +ROPHV

3URMHFW 1DPH�

3URMHFW 1XPEHU�

&RPSDQ\�

/DE &RGH

-HQQLIHU 6KDFNHOIRUG

RI&RQW� 0DWUL[

6DPSOH

'DWH 7LPH

'OOWH

6HQG 7R

)ROGHU &RPPHQWV�

,QYRLFH ,QIRUPDWLRQ

WR

&LW\ RI 3RUWODQG

$LUELOO 1XPEHU�

3480'8-

(''

5HSRUW 5HTXLUHPHQWV

�

�

BB ,9� 'DWD 9DOLGDWLRQ 5HSRUW ZLWK 5DZ 'DWD67$1O-$5O-

7XUQDURXQG 5HTXLUHPHQWV

3/($6( &,5&/( :25. O-$ <6

S+ &KHFNHG

6SHFLDOOQVWUXFWLRQV�&RPPHQWV
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�

< 1

< 1

6DUQSOH %RWWOH

< 1

< 1

�U.�������
&LW\ RI 3RUWODQG

PLOLLOUaL
OLaLL�a>LLLOLOL ������������������

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1\

�� 7HPSHUDWXUH 5HDGLQJV

2EVHUYHG 7HPS �2&�

:LWKLQ 4���&"

,I �2�&� ZHUH VDPSOHV IUR]HQ"

$� &RRO� 5��OSW D�G ������P ��� &KDRN
�P

3URMHFW�&OLHQW W�?/6 .H?
-4 )ROGHU 1XPEHU

&RROHU UHFHLYHG RQ 
OWOWDO�4��� E<�a &285,(5���
 �$/�6��83�6���)(�'�a�;
9(/2&,7< &/,(17

, :HUH &XVWRG\ VHDOV RQ RXWVLGH RI FRROHU" < 1 �D 3HUFKORUDWH VDPSOHV KDYH UHTXLUHG KHDGVSDFH"

� &XVWRG\ SDSHUV SURSHUO\ FRPSOHWHG �LQN� VLJQHG�" 1 �E 'LG 92$ YLDOV� $ON�RU 6LOOILGH KDYH VLJ
 EXEEOHV"

� 'LG DOO ERWWOHV DUULYH LQ JRRG FRQGLWLRQ �XQEURNHQ�" 1 � :KHUH GLG WKH ERWWOHV RULJLQDWH" $/6�52&

� &LUFOH� :HW ,FH
 'U\ ,FH � SUHVHQW" 1 � 6RLO 92$ UHFHLYHG DV� %XON (QFRUH

,I RXW RI 7HPSHUDWXUH� QRWH SDFNLQJ�LFH FRQGLWLRQ� ,FH PHOWHG 3RRUO\ 3DFNHG �GHVFULEHG EHORZ� 6DPH 'D\ 5XOH

	&OLHQW $SSURYDO WR 5XQ 6DPSOHV� 6WDQGLQJ $SSURYDO &OLHQW DZDUH DW GURS�RII &OLHQW QRWLILHG E\� B

$OO VDPSOHV KHOG LQ VWRUDJH ORFDWLRQ� ' E\ RQ a DW ? ���
���� VDPSOHV SODFHG LQ VWRUDJH ORFDWLRQ� E\ RQ DW ZLWKLQ �� KRXUV RI VDPSOLQJ" < 1

���

#
�12

12

�"
/- E\�&RROHU %UHDNGRZQO3UHVHUYDWLRQ &KHFN�� 'DWH� 7LPH�

�� :HUH DOO ERWWOH ODEHOV FRPSOHWH �L�H� DQDO\VLV�
S V WLRQ� HWF��"

��� 'LG DOO ERWWOH ODEHOV DQG WDJV DJUHH ZLWK FXVWRG\ SDSHUV"

,,� :HUH FRUUHFW FRQWDLQHUV XVHG IRU WKH WHVWV LQGLFDWHG"

��� :HUH ���� YLDOV DFFHSWDEOH �QR H[WUD ODEHOV� QRW OHDNLQJ�" <(6 12

a��� $LU 6DUQQOHV� &DVVHWWHV � 7XEHV ,QWDFW ZLWK 06" &DQLVWHUV 3UHVVXUL]HG 7HGODU# 5�O!V,QIODWHG

S+ /RW RIWHVW 5HDJHQW 3UHVHUYHG" /RW 5HFHLYHG ([S 6DPSOH O' 9RO� /RW$GDHR )LQDO

SDSHU <HV 1R $GMXVWHG $GGHG S+

!�� 1D2+

6� +1R�

6� +�62�
�� 1D+6��

��� )RU ���SHVW 1R 
1RWLI\IRU �GD\ �

5HVLGXDO )RU&1� ,I�� FRQWDFW 30 WR DGG

&KORULQH 3KHQRO� ���� 1��6�R� ����� ����

��� ����HVO� ���
&1�� DVFRUELF �SKHQRO��

1D�6�R�
�

=Q$FHWDWH � � �<2$V DQG ���� 1RW WR EH WHVWHG EHIRUH DQDO\VLV�

+&, �� �� 2WKHUZLVH� �aaERWWOHV RI DOO VDPSOHV ZLWK FKHPLFDO SUHVHUYDWLYHV

DUH FKHFNHG QRW LXVW UHQUHVHQWDWLYHV��

%RWWOH ORW QXPEHUV�Baa �������� ��������a�
�a a B

([SODLQ DOO 'LVFUHSDQF:2WKHU &RPPHQWV�

+352'� %8/.

& +�5 )/'7

68% +*)%

$/6 //����

/DEHOV VHFRQGDU\ UHYLHZHG E\� a
3& 6HFRQGDU\ 5HYLHZ� B 
VLJQLILFDQW DLU EXEEOHV� 92$! ��� PP � :& ! � LQ� GLDPHWHU

3�?,175$1(7?4$4&?)RUPV &RQWUROOHG?&RROHU 5HFHLSW U���GRF ���������
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3�?,175$1(7?4$4&?)RUPV�&RQWUROOHG?48$/,)BURXWLQH�UHY���GRF�����������������������������������������������������������������������������������������������������������������

5(3257�48$/,),(56�$1'�'(),1,7,216�

8� $QDO\WH�ZDV�DQDO\]HG�IRU�EXW�QRW�GHWHFWHG���

7KH�VDPSOH�TXDQWLWDWLRQ�OLPLW�KDV�EHHQ�

FRUUHFWHG�IRU�GLOXWLRQ�DQG�IRU�SHUFHQW�

PRLVWXUH��XQOHVV�RWKHUZLVH�QRWHG�LQ�WKH�FDVH�

QDUUDWLYH��

-���� (VWLPDWHG�YDOXH�GXH�WR�HLWKHU�EHLQJ�D�

7HQWDWLYHO\�,GHQWLILHG�&RPSRXQG��7,&��RU�

WKDW�WKH�FRQFHQWUDWLRQ�LV�EHWZHHQ�WKH�05/�

DQG�WKH�0'/��&RQFHQWUDWLRQV�DUH�QRW�YHULILHG�

ZLWKLQ�WKH�OLQHDU�UDQJH�RI�WKH�FDOLEUDWLRQ���)RU�

'R'��FRQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�

WZR�*&�FROXPQV��SHVWLFLGHV�$UFORUV�����

%�� $QDO\WH�ZDV�DOVR�GHWHFWHG�LQ�WKH�DVVRFLDWHG�

PHWKRG�EODQN�DW�D�FRQFHQWUDWLRQ�WKDW�PD\�

KDYH�FRQWULEXWHG�WR�WKH�VDPSOH�UHVXOW����

(� ,QRUJDQLFV��&RQFHQWUDWLRQ�LV�HVWLPDWHG�GXH�WR�

WKH�VHULDO�GLOXWLRQ�ZDV�RXWVLGH�FRQWURO�OLPLWV��

(�� 2UJDQLFV��&RQFHQWUDWLRQ�KDV�H[FHHGHG�WKH�

FDOLEUDWLRQ�UDQJH�IRU�WKDW�VSHFLILF�DQDO\VLV��

'�� &RQFHQWUDWLRQ�LV�D�UHVXOW�RI�D�GLOXWLRQ��

W\SLFDOO\�D�VHFRQGDU\�DQDO\VLV�RI�WKH�VDPSOH�

GXH�WR�H[FHHGLQJ�WKH�FDOLEUDWLRQ�UDQJH�RU�WKDW�

D�VXUURJDWH�KDV�EHHQ�GLOXWHG�RXW�RI�WKH�VDPSOH�

DQG�FDQQRW�EH�DVVHVVHG��


�� ,QGLFDWHV�WKDW�D�TXDOLW\�FRQWURO�SDUDPHWHU�KDV�

H[FHHGHG�ODERUDWRU\�OLPLWV���8QGHU�WKH�

³1RWHV´�FROXPQ�RI�WKH�)RUP�,��WKLV�TXDOLILHU�

GHQRWHV�DQDO\VLV�ZDV�SHUIRUPHG�RXW�RI�

+ROGLQJ�7LPH��

+� $QDO\VLV�ZDV�SHUIRUPHG�RXW�RI�KROG�WLPH�IRU�

WHVWV�WKDW�KDYH�DQ�³LPPHGLDWH´�KROG�WLPH�

FULWHULD��

��� 6SLNH�ZDV�GLOXWHG�RXW��

��� &RUUHODWLRQ�FRHIILFLHQW�IRU�06$�LV���������

1����� ,QRUJDQLFV��0DWUL[�VSLNH�UHFRYHU\�ZDV�RXWVLGH�

ODERUDWRU\�OLPLWV��

1� 2UJDQLFV��3UHVXPSWLYH�HYLGHQFH�RI�D�FRPSRXQG�

�UHSRUWHG�DV�D�7,&��EDVHG�RQ�WKH�06�OLEUDU\�VHDUFK��

6�� &RQFHQWUDWLRQ�KDV�EHHQ�GHWHUPLQHG�XVLQJ�0HWKRG�

RI�6WDQGDUG�$GGLWLRQV��06$���

:� 3RVW�'LJHVWLRQ�6SLNH�UHFRYHU\�LV�RXWVLGH�FRQWURO�

OLPLWV�DQG�WKH�VDPSOH�DEVRUEDQFH�LV������RI�WKH�

VSLNH�DEVRUEDQFH��

3��� &RQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�WKH�WZR�

*&�FROXPQV����

&� &RQILUPHG�E\�*&�06�

4�� 'R'�UHSRUWV��LQGLFDWHV�D�SHVWLFLGH�$URFORU�LV�QRW�

FRQILUPHG�� �����'LIIHUHQFH�EHWZHHQ�WZR�*&�

FROXPQV���

;�� 6HH�&DVH�1DUUDWLYH�IRU�GLVFXVVLRQ��

05/� 0HWKRG�5HSRUWLQJ�/LPLW���$OVR�NQRZQ�DV��

/24� /LPLW�RI�4XDQWLWDWLRQ��/24���

� 7KH�ORZHVW�FRQFHQWUDWLRQ�DW�ZKLFK�WKH�PHWKRG�

DQDO\WH�PD\�EH�UHOLDEO\�TXDQWLILHG�XQGHU�WKH�

PHWKRG�FRQGLWLRQV��

0'/� 0HWKRG�'HWHFWLRQ�/LPLW���$�VWDWLVWLFDO�YDOXH�

GHULYHG�IURP�D�VWXG\�GHVLJQHG�WR�SURYLGH�WKH�ORZHVW�

FRQFHQWUDWLRQ�WKDW�ZLOO�EH�GHWHFWHG�����RI�WKH�

WLPH��9DOXHV�EHWZHHQ�WKH�0'/�DQG�05/�DUH�

HVWLPDWHG��VHH�-�TXDOLILHU���

/2'� /LPLW�RI�'HWHFWLRQ���$�YDOXH�DW�RU�DERYH�WKH�0'/�

ZKLFK�KDV�EHHQ�YHULILHG�WR�EH�GHWHFWDEOH����

1'� 1RQ�'HWHFW���$QDO\WH�ZDV�QRW�GHWHFWHG�DW�WKH�

FRQFHQWUDWLRQ�OLVWHG���6DPH�DV�8�TXDOLILHU��

5RFKHVWHU�/DE�,'���IRU�6WDWH�&HUWLILFDWLRQVï�
&RQQHFWLFXW�,'���3+������ 0DLQH�,'��1<����� 3HQQV\OYDQLD�,'���������

5KRGH�,VODQG�,'�������'HODZDUH�$SSURYHG� 1HZ�+DPSVKLUH�,'��������

'R'�(/$3�������� 1HZ�<RUN�,'��������� 9LUJLQLD���������

)ORULGD�,'���(������ 1RUWK�&DUROLQD������ �

ï�$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�DQ\�DSSOLFDEOH�VWDWH�RU�DJHQF\�
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

Spill Protection and Citizen Response

Kevin Veaudry-Casaus

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please 

contact your project coordinator Peter Abrams at 503-823-5533.

August 26, 2020

Work Order Project

W20H056 Riot Control Agent Residual Investigation

Received

08/07/20 08:41

Jennifer Shackelford

Laboratory Manager

Page 1 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

LABORATORY ANALYSIS REPORT

Spill Protection and Citizen ResponseClient:Project: Riot Control Agent Residual 

Investigation

Work Order: Project Mgr:

Submitted By: 

Received: 

W20H056

8/7/20   8:41

Field Operations

Kevin Veaudry-Casaus

Sample Laboratory ID Matrix Start EndType Qualifier

Sample Collection Date

ABQ669 GrabStormwaterW20H056-01 08/06/20 08:5308/06/20 08:53       

Case Narrative

EPA 8270: Diphenylamine is reported as N-nitrosodiphenylamine.

The following compounds were either not detected as TICs or not detectable by method 8270:

Centralite 1,3-diethyldiphenylurea, Malononitrile, and o-chlorobenzaldehyde.

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

ABQ669 : W20H056-01

General Chemistry
mg/L 0.0100Cyanide ND B20H176 08/12/20 SM 4500-CN E08/12/20 

Nutrients
mg/L 1.00Chloride 13.9 1 B20H171 08/12/20 EPA 300.008/12/20 

Dissolved Metals

Dissolved Metals by ICPMS
ug/L 2.50Barium, dissolved 39.8 1 B20H190 08/13/20 EPA 200.808/13/20 

ug/L 1.00Chromium, dissolved 2.14 1 B20H190 08/13/20 EPA 200.808/13/20 

ug/L 1.00Copper, dissolved 127 1 B20H190 08/13/20 EPA 200.808/13/20 

ug/L 0.500Lead, dissolved 2.11 1 B20H190 08/13/20 EPA 200.808/13/20 

ug/L 2.50Zinc, dissolved 565 1 B20H190 08/13/20 EPA 200.808/13/20 

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 2 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS
ug/L 3.0Acenaphthene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Acenaphthylene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Anthracene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Benzo(a)anthracene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Benzo(a)pyrene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Benzo(b)fluoranthene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Benzo(g,h,i)perylene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Benzo(k)fluoranthene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.04-Bromophenylphenyl ether ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Butyl benzyl phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.04-Chloro-3-methylphenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.04-Chloroaniline ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Bis(2-chloroethoxy) methane ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Bis(2-chloroethyl) ether ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Bis(2-chloroisopropyl) ether ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.02-Chloronaphthalene ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 3.02-Chlorophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.04-Chlorophenylphenyl ether ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Chrysene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Di-n-butyl phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Di-n-octyl phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Dibenzo(a,h)anthracene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Dibenzofuran ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.01,2-Dichlorobenzene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.01,3-Dichlorobenzene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.01,4-Dichlorobenzene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.03,3'-Dichlorobenzidine ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.02,4-Dichlorophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Diethyl phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.02,4-Dimethylphenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Dimethyl phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.04,6-Dinitro-2-methylphenol ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 152,4-Dinitrophenol ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 3.02,4-Dinitrotoluene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.02,6-Dinitrotoluene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 10Diphenylamine* ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 4.5Bis(2-ethylhexyl) phthalate ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Fluoranthene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Fluorene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Hexachlorobenzene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Hexachlorobutadiene ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 3 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS
ug/L 6.0Hexachlorocyclopentadiene ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 3.0Hexachloroethane ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Indeno(1,2,3-cd)pyrene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Isophorone ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.02-Methylnaphthalene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.02-Methylphenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.03- & 4-Methylphenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Naphthalene ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 6.02-Nitroaniline ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.03-Nitroaniline ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.04-Nitroaniline ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Nitrobenzene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.02-Nitrophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 154-Nitrophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0N-Nitrosodimethylamine* ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0N-Nitrosodi-n-propylamine ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0N-Nitrosodiphenylamine ND 1 B20H170 08/12/20 EPA 8270 N08/12/20 

ug/L 3.0Pentachlorophenol 3.3 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Phenanthrene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Phenol 3.6 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.0Pyrene ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 6.02,3,4,6-Tetrachlorophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.01,2,4-Trichlorobenzene ND 1 B20H170 08/12/20 EPA 8270 L108/12/20 

ug/L 6.02,4,5-Trichlorophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

ug/L 3.02,4,6-Trichlorophenol ND 1 B20H170 08/12/20 EPA 827008/12/20 

Surrogate Result Expected %Rec Limits(%)

98% 34-84 B20H170 08/12/20 08/12/20 EPA 827024.224 SU2ug/L2-Fluorophenol

79% 26-77 B20H170 08/12/20 08/12/20 EPA 827024.219 SU2ug/LPhenol-d6

107% 52-126 B20H170 08/12/20 08/12/20 EPA 827024.226 ug/LNitrobenzene-d5

94% 44-130 B20H170 08/12/20 08/12/20 EPA 827024.223 ug/L2-Fluorobiphenyl

107% 42-141 B20H170 08/12/20 08/12/20 EPA 827024.226 ug/L2,4,6-Tribromophenol

62% 38-175 B20H170 08/12/20 08/12/20 EPA 827024.215 ug/Lp-Terphenyl-d14

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 4 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Quality Control  Report

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

General Chemistry - QC

Prepared:

Analyzed

Total Cyanide - Batch B20H176

Blank (B20H176-BLK1)

Cyanide ND mg/L  08/12/20 :08/12/20 0.0100

LCS (B20H176-BS1)

Cyanide 0.0440 mg/L 0.0500 88% (85-115) 08/12/20 :08/12/20 0.0100

Duplicate (B20H176-DUP1) Source: W20H056-01

Cyanide ND mg/L ND  08/12/20 :08/12/20 0.0100  (20)

Matrix Spike (B20H176-MS1) Source: W20H056-01

Cyanide 0.0455 mg/L 0.0500 ND 91% (80-120) 08/12/20 :08/12/20 0.0100

Matrix Spike Dup (B20H176-MSD1) Source: W20H056-01

Cyanide 0.0448 mg/L 0.0500 ND 90% (80-120) 08/12/20 :08/12/20 0.0100 2 (20)

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Nutrients - QC

Prepared:

Analyzed

Chloride - Batch B20H171

Blank (B20H171-BLK1)

Chloride ND mg/L  08/12/20 :08/12/20 1.00

LCS (B20H171-BS1)

Chloride 3.93 mg/L 4.00 98% (90-110) 08/12/20 :08/12/20 1.00

Duplicate (B20H171-DUP1) Source: W20H090-01

Chloride 8.34 mg/L 8.33  08/12/20 :08/12/20 1.00 0.06 (20)

Duplicate (B20H171-DUP2) Source: W20H056-01

Chloride 13.9 mg/L 13.9  08/12/20 :08/12/20 1.00 0.03 (20)

Duplicate (B20H171-DUP3) Source: W20H015-02

Chloride 46.7 mg/L 46.8  08/12/20 :08/12/20 2.00 0.2 (20)

Duplicate (B20H171-DUP4) Source: W20H099-03

Chloride 40.7 mg/L 40.6  08/13/20 :08/13/20 5.00 0.04 (20)

Matrix Spike (B20H171-MS1) Source: W20H090-01

Chloride 12.5 mg/L 4.08 8.33 102% (80-120) 08/12/20 :08/12/20 1.00

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 5 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Nutrients - QC

Prepared:

Analyzed

Chloride - Batch B20H171

Matrix Spike (B20H171-MS2) Source: W20H056-01

Chloride 22.0 mg/L 8.00 13.9 101% (80-120) 08/12/20 :08/12/20 D22.00

Matrix Spike (B20H171-MS3) Source: W20H015-02

Chloride 66.9 mg/L 20.0 46.8 101% (80-120) 08/12/20 :08/12/20 D25.00

Matrix Spike (B20H171-MS4) Source: W20H099-03

Chloride 60.9 mg/L 20.0 40.6 101% (80-120) 08/13/20 :08/13/20 5.00

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Dissolved Metals - QC

Prepared:

Analyzed

Dissolved Metals by ICPMS - Batch B20H190

Blank (B20H190-BLK1)

Barium, dissolved ND ug/L  08/13/20 :08/13/20 0.529

Chromium, dissolved ND ug/L  08/13/20 :08/13/20 0.211

Copper, dissolved ND ug/L  08/13/20 :08/13/20 0.211

Lead, dissolved ND ug/L  08/13/20 :08/13/20 0.106

Zinc, dissolved ND ug/L  08/13/20 :08/13/20 0.529

LCS (B20H190-BS1)

Barium, dissolved 5.42 ug/L 5.29 103% (85-115) 08/13/20 :08/13/20 0.529

Chromium, dissolved 5.21 ug/L 5.29 98% (85-115) 08/13/20 :08/13/20 0.211

Copper, dissolved 5.31 ug/L 5.29 100% (85-115) 08/13/20 :08/13/20 0.211

Lead, dissolved 5.30 ug/L 5.29 100% (85-115) 08/13/20 :08/13/20 0.106

Zinc, dissolved 26.6 ug/L 26.4 101% (85-115) 08/13/20 :08/13/20 0.529

Duplicate (B20H190-DUP1) Source: W20H057-01

Barium, dissolved 78.9 ug/L 77.0  08/13/20 :08/13/20 2.50 2 (20)

Chromium, dissolved 3.98 ug/L 4.05  08/13/20 :08/13/20 1.00 2 (20)

Copper, dissolved 54.0 ug/L 54.5  08/13/20 :08/13/20 1.00 1 (20)

Lead, dissolved 0.590 ug/L 0.569  08/13/20 :08/13/20 0.500 4 (20)

Zinc, dissolved 276 ug/L 281  08/13/20 :08/13/20 2.50 2 (20)

Matrix Spike (B20H190-MS1) Source: W20H057-01

Barium, dissolved 103 ug/L 25.0 77.0 104% (70-130) 08/13/20 :08/13/20 2.50

Chromium, dissolved 27.9 ug/L 25.0 4.05 96% (70-130) 08/13/20 :08/13/20 1.00

Copper, dissolved 77.0 ug/L 25.0 54.5 90% (70-130) 08/13/20 :08/13/20 1.00

Lead, dissolved 25.8 ug/L 25.0 0.569 101% (70-130) 08/13/20 :08/13/20 0.500

Zinc, dissolved 403 ug/L 125 281 98% (70-130) 08/13/20 :08/13/20 2.50

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 6 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Blank (B20H170-BLK1)

Acenaphthene ND ug/L  08/12/20 :08/12/20 3.0

Acenaphthylene ND ug/L  08/12/20 :08/12/20 3.0

Anthracene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(a)anthracene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(a)pyrene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(b)fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether ND ug/L  08/12/20 :08/12/20 3.0

Butyl benzyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

4-Chloro-3-methylphenol ND ug/L  08/12/20 :08/12/20 3.0

4-Chloroaniline ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroethoxy) methane ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether ND ug/L  08/12/20 :08/12/20 3.0

2-Chloronaphthalene ND ug/L  08/12/20 :08/12/20 L13.0

2-Chlorophenol ND ug/L  08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether ND ug/L  08/12/20 :08/12/20 3.0

Chrysene ND ug/L  08/12/20 :08/12/20 3.0

Di-n-butyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

Di-n-octyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

Dibenzo(a,h)anthracene ND ug/L  08/12/20 :08/12/20 3.0

Dibenzofuran ND ug/L  08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

1,4-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

3,3'-Dichlorobenzidine ND ug/L  08/12/20 :08/12/20 3.0

2,4-Dichlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Diethyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

2,4-Dimethylphenol ND ug/L  08/12/20 :08/12/20 6.0

Dimethyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol ND ug/L  08/12/20 :08/12/20 L16.0

2,4-Dinitrophenol ND ug/L  08/12/20 :08/12/20 L115

2,4-Dinitrotoluene ND ug/L  08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene ND ug/L  08/12/20 :08/12/20 3.0

Diphenylamine ND ug/L  08/12/20 :08/12/20 10

Bis(2-ethylhexyl) phthalate ND ug/L  08/12/20 :08/12/20 4.5

Fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

Fluorene ND ug/L  08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 7 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Blank (B20H170-BLK1)

Hexachlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

Hexachlorobutadiene ND ug/L  08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene ND ug/L  08/12/20 :08/12/20 L16.0

Hexachloroethane ND ug/L  08/12/20 :08/12/20 3.0

Indeno(1,2,3-cd)pyrene ND ug/L  08/12/20 :08/12/20 3.0

Isophorone ND ug/L  08/12/20 :08/12/20 3.0

2-Methylnaphthalene ND ug/L  08/12/20 :08/12/20 3.0

2-Methylphenol ND ug/L  08/12/20 :08/12/20 6.0

3- & 4-Methylphenol ND ug/L  08/12/20 :08/12/20 6.0

Naphthalene ND ug/L  08/12/20 :08/12/20 L13.0

2-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

3-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

4-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

Nitrobenzene ND ug/L  08/12/20 :08/12/20 3.0

2-Nitrophenol ND ug/L  08/12/20 :08/12/20 6.0

4-Nitrophenol ND ug/L  08/12/20 :08/12/20 15

N-Nitrosodimethylamine ND ug/L  08/12/20 :08/12/20 3.0

N-Nitrosodi-n-propylamine ND ug/L  08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine ND ug/L  08/12/20 :08/12/20 3.0

Pentachlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Phenanthrene ND ug/L  08/12/20 :08/12/20 3.0

Phenol ND ug/L  08/12/20 :08/12/20 3.0

Pyrene ND ug/L  08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol ND ug/L  08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene ND ug/L  08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol ND ug/L  08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Surrogate

79% (34-84)  192-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 

75% (26-77)  18Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 

98% (52-126)  24Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

92% (44-130)  222-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

72% (42-141)  182,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

97% (38-175)  24p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

LCS (B20H170-BS1)

Acenaphthene 9.27 ug/L 12.1 76% (70-120) 08/12/20 :08/12/20 3.0

Acenaphthylene 8.71 ug/L 12.1 72% (70-127) 08/12/20 :08/12/20 3.0

Anthracene 11.0 ug/L 12.1 91% (76-129) 08/12/20 :08/12/20 3.0

Benzo(a)anthracene 12.0 ug/L 12.1 99% (80-130) 08/12/20 :08/12/20 3.0

Benzo(a)pyrene 10.8 ug/L 12.1 89% (75-127) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 8 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

LCS (B20H170-BS1)

Benzo(b)fluoranthene 11.1 ug/L 12.1 91% (72-124) 08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene 11.3 ug/L 12.1 93% (68-126) 08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene 11.4 ug/L 12.1 94% (71-122) 08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether 10.6 ug/L 12.1 87% (70-130) 08/12/20 :08/12/20 3.0

Butyl benzyl phthalate 13.9 ug/L 12.1 115% (73-140) 08/12/20 :08/12/20 3.0

4-Chloro-3-methylphenol 14.4 ug/L 12.1 119% (68-123) 08/12/20 :08/12/20 3.0

4-Chloroaniline 11.1 ug/L 12.1 92% (57-124) 08/12/20 :08/12/20 3.0

Bis(2-chloroethoxy) methane 11.8 ug/L 12.1 97% (69-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether 11.4 ug/L 12.1 94% (72-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether 10.8 ug/L 12.1 89% (63-130) 08/12/20 :08/12/20 3.0

2-Chloronaphthalene 7.28 ug/L 12.1 60% (70-126) 08/12/20 :08/12/20 L13.0

2-Chlorophenol 11.3 ug/L 12.1 93% (58-119) 08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether 9.83 ug/L 12.1 81% (59-123) 08/12/20 :08/12/20 3.0

Chrysene 11.4 ug/L 12.1 94% (76-125) 08/12/20 :08/12/20 3.0

Di-n-butyl phthalate 13.0 ug/L 12.1 107% (65-130) 08/12/20 :08/12/20 3.0

Di-n-octyl phthalate 14.0 ug/L 12.1 116% (61-150) 08/12/20 :08/12/20 3.0

Dibenzo(a,h)anthracene 11.4 ug/L 12.1 94% (70-126) 08/12/20 :08/12/20 3.0

Dibenzofuran 9.47 ug/L 12.1 78% (67-121) 08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene 7.58 ug/L 12.1 63% (47-119) 08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene 7.37 ug/L 12.1 61% (45-120) 08/12/20 :08/12/20 3.0

1,4-Dichlorobenzene 7.27 ug/L 12.1 60% (45-121) 08/12/20 :08/12/20 3.0

2,4-Dichlorophenol 10.4 ug/L 12.1 86% (67-123) 08/12/20 :08/12/20 3.0

Diethyl phthalate 11.7 ug/L 12.1 97% (51-130) 08/12/20 :08/12/20 3.0

2,4-Dimethylphenol 13.9 ug/L 12.1 115% (59-124) 08/12/20 :08/12/20 6.0

Dimethyl phthalate 12.2 ug/L 12.1 101% (66-130) 08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol 1.78 ug/L 12.1 15% (56-118) 08/12/20 :08/12/20 L11.2

2,4-Dinitrophenol ND ug/L 60.6 % (39-123) 08/12/20 :08/12/20 L115

2,4-Dinitrotoluene 9.47 ug/L 12.1 78% (76-133) 08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene 11.1 ug/L 12.1 92% (77-133) 08/12/20 :08/12/20 3.0

Bis(2-ethylhexyl) phthalate 14.8 ug/L 12.1 122% (58-137) 08/12/20 :08/12/20 4.5

Fluoranthene 11.2 ug/L 12.1 93% (74-130) 08/12/20 :08/12/20 3.0

Fluorene 10.1 ug/L 12.1 83% (70-122) 08/12/20 :08/12/20 3.0

Hexachlorobenzene 11.4 ug/L 12.1 94% (62-142) 08/12/20 :08/12/20 3.0

Hexachlorobutadiene 6.12 ug/L 12.1 50% (68-128) 08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene 2.73 ug/L 12.1 23% (28-108) 08/12/20 :08/12/20 L10.60

Hexachloroethane 6.82 ug/L 12.1 56% (55-118) 08/12/20 :08/12/20 3.0

Indeno(1,2,3-cd)pyrene 11.4 ug/L 12.1 94% (69-130) 08/12/20 :08/12/20 3.0

Isophorone 12.3 ug/L 12.1 101% (62-136) 08/12/20 :08/12/20 3.0

2-Methylnaphthalene 7.42 ug/L 12.1 61% (58-117) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 9 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

LCS (B20H170-BS1)

2-Methylphenol 12.2 ug/L 12.1 101% (55-123) 08/12/20 :08/12/20 6.0

3- & 4-Methylphenol 12.0 ug/L 12.1 99% (50-119) 08/12/20 :08/12/20 6.0

Naphthalene 8.09 ug/L 12.1 67% (70-119) 08/12/20 :08/12/20 L13.0

2-Nitroaniline 10.6 ug/L 12.1 88% (74-143) 08/12/20 :08/12/20 6.0

3-Nitroaniline 10.1 ug/L 12.1 83% (53-135) 08/12/20 :08/12/20 6.0

4-Nitroaniline 9.28 ug/L 12.1 77% (42-147) 08/12/20 :08/12/20 6.0

Nitrobenzene 10.8 ug/L 12.1 89% (65-123) 08/12/20 :08/12/20 3.0

2-Nitrophenol 9.99 ug/L 12.1 82% (65-120) 08/12/20 :08/12/20 6.0

4-Nitrophenol 26.8 ug/L 60.6 44% (35-54) 08/12/20 :08/12/20 15

N-Nitrosodimethylamine 6.98 ug/L 12.1 58% (33-69) 08/12/20 :08/12/20 3.0

N-Nitrosodi-n-propylamine 12.8 ug/L 12.1 105% (59-131) 08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine 11.6 ug/L 12.1 96% (72-127) 08/12/20 :08/12/20 3.0

Pentachlorophenol 9.17 ug/L 12.1 76% (42-130) 08/12/20 :08/12/20 3.0

Phenanthrene 10.6 ug/L 12.1 88% (73-126) 08/12/20 :08/12/20 3.0

Phenol 9.79 ug/L 12.1 81% (48-88) 08/12/20 :08/12/20 3.0

Pyrene 10.9 ug/L 12.1 90% (72-130) 08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol 9.15 ug/L 12.1 75% (52-114) 08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene 7.05 ug/L 12.1 58% (61-124) 08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol 11.2 ug/L 12.1 93% (63-120) 08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol 10.5 ug/L 12.1 86% (71-119) 08/12/20 :08/12/20 3.0

Surrogate

86% (34-84)  212-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

79% (26-77)  19Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

108% (52-126)  26Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

97% (44-130)  232-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

80% (42-141)  202,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

98% (38-175)  24p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Matrix Spike (B20H170-MS1) Source: W20H057-02

Acenaphthene 10.9 ug/L 12.1 ND 90% (70-130) 08/12/20 :08/12/20 3.0

Acenaphthylene 11.2 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0

Anthracene 12.4 ug/L 12.1 ND 102% (70-130) 08/12/20 :08/12/20 3.0

Benzo(a)anthracene 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

Benzo(a)pyrene 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0

Benzo(b)fluoranthene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

Butyl benzyl phthalate 16.0 ug/L 12.1 ND 132% (70-130) 08/12/20 :08/12/20 M113.0

4-Chloro-3-methylphenol 18.9 ug/L 12.1 ND 156% (70-130) 08/12/20 :08/12/20 M113.0

4-Chloroaniline 2.82 ug/L 12.1 ND 23% (70-130) 08/12/20 :08/12/20 M40.60

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 10 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike (B20H170-MS1) Source: W20H057-02

Bis(2-chloroethoxy) methane 13.0 ug/L 12.1 ND 107% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether 12.9 ug/L 12.1 ND 106% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

2-Chloronaphthalene 9.59 ug/L 12.1 ND 79% (70-130) 08/12/20 :08/12/20 L13.0

2-Chlorophenol 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0

Chrysene 11.8 ug/L 12.1 ND 97% (70-130) 08/12/20 :08/12/20 3.0

Di-n-butyl phthalate 14.9 ug/L 12.1 ND 123% (70-130) 08/12/20 :08/12/20 3.0

Di-n-octyl phthalate 18.4 ug/L 12.1 ND 152% (70-130) 08/12/20 :08/12/20 M113.0

Dibenzo(a,h)anthracene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Dibenzofuran 11.1 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene 8.58 ug/L 12.1 ND 71% (70-130) 08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene 8.40 ug/L 12.1 ND 69% (70-130) 08/12/20 :08/12/20 M43.0

1,4-Dichlorobenzene 8.57 ug/L 12.1 ND 71% (70-130) 08/12/20 :08/12/20 3.0

2,4-Dichlorophenol 13.4 ug/L 12.1 ND 110% (70-130) 08/12/20 :08/12/20 3.0

Diethyl phthalate 14.5 ug/L 12.1 ND 120% (70-130) 08/12/20 :08/12/20 3.0

2,4-Dimethylphenol 16.2 ug/L 12.1 ND 134% (70-130) 08/12/20 :08/12/20 M116.0

Dimethyl phthalate 13.6 ug/L 12.1 ND 112% (70-130) 08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol 13.6 ug/L 12.1 ND 113% (50-150) 08/12/20 :08/12/20 L16.0

2,4-Dinitrophenol 65.2 ug/L 60.6 ND 108% (50-150) 08/12/20 :08/12/20 L115

2,4-Dinitrotoluene 11.8 ug/L 12.1 ND 97% (70-130) 08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-ethylhexyl) phthalate 23.1 ug/L 12.1 6.67 135% (70-130) 08/12/20 :08/12/20 M54.5

Fluoranthene 12.2 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Fluorene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

Hexachlorobenzene 11.9 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0

Hexachlorobutadiene 7.43 ug/L 12.1 ND 61% (70-130) 08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene 7.13 ug/L 12.1 ND 59% (70-130) 08/12/20 :08/12/20 L16.0

Hexachloroethane 8.22 ug/L 12.1 ND 68% (70-130) 08/12/20 :08/12/20 M43.0

Indeno(1,2,3-cd)pyrene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Isophorone 15.3 ug/L 12.1 ND 126% (70-130) 08/12/20 :08/12/20 3.0

2-Methylnaphthalene 10.4 ug/L 12.1 ND 85% (70-130) 08/12/20 :08/12/20 3.0

2-Methylphenol 16.8 ug/L 12.1 ND 138% (70-130) 08/12/20 :08/12/20 M116.0

3- & 4-Methylphenol 19.2 ug/L 12.1 ND 158% (70-130) 08/12/20 :08/12/20 M116.0

Naphthalene 9.44 ug/L 12.1 ND 78% (70-130) 08/12/20 :08/12/20 L13.0

2-Nitroaniline 13.8 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 6.0

3-Nitroaniline 2.88 ug/L 12.1 ND 24% (70-130) 08/12/20 :08/12/20 M41.2

4-Nitroaniline 4.73 ug/L 12.1 ND 39% (70-130) 08/12/20 :08/12/20 M41.2

Nitrobenzene 12.8 ug/L 12.1 ND 105% (70-130) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 11 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike (B20H170-MS1) Source: W20H057-02

2-Nitrophenol 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 6.0

4-Nitrophenol 52.9 ug/L 60.6 ND 87% (50-150) 08/12/20 :08/12/20 15

N-Nitrosodimethylamine 7.37 ug/L 12.1 ND 61% (70-130) 08/12/20 :08/12/20 M43.0

N-Nitrosodi-n-propylamine 14.8 ug/L 12.1 ND 122% (70-130) 08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

Pentachlorophenol 22.3 ug/L 12.1 ND 184% (70-130) 08/12/20 :08/12/20 M113.0

Phenanthrene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0

Phenol 12.8 ug/L 12.1 ND 106% (50-150) 08/12/20 :08/12/20 3.0

Pyrene 12.0 ug/L 12.1 ND 99% (70-130) 08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol 12.3 ug/L 12.1 ND 102% (70-130) 08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene 8.27 ug/L 12.1 ND 68% (70-130) 08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol 14.1 ug/L 12.1 ND 117% (70-130) 08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol 13.6 ug/L 12.1 ND 112% (70-130) 08/12/20 :08/12/20 3.0

Surrogate

103% (34-84)  252-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

87% (26-77)  21Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

119% (52-126)  29Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

100% (44-130)  242-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

115% (42-141)  282,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

78% (38-175)  19p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Acenaphthene 11.2 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Acenaphthylene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Anthracene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Benzo(a)anthracene 12.7 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0 0.2 (50)

Benzo(a)pyrene 11.0 ug/L 12.1 ND 91% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Benzo(b)fluoranthene 10.8 ug/L 12.1 ND 89% (70-130) 08/12/20 :08/12/20 3.0 7 (50)

Benzo(g,h,i)perylene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

Benzo(k)fluoranthene 10.7 ug/L 12.1 ND 88% (70-130) 08/12/20 :08/12/20 3.0 7 (50)

4-Bromophenylphenyl ether 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 0.8 (50)

Butyl benzyl phthalate 15.3 ug/L 12.1 ND 126% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

4-Chloro-3-methylphenol 18.1 ug/L 12.1 ND 150% (70-130) 08/12/20 :08/12/20 M113.0 4 (50)

4-Chloroaniline 3.14 ug/L 12.1 ND 26% (70-130) 08/12/20 :08/12/20 M43.0  (50)

Bis(2-chloroethoxy) methane 12.8 ug/L 12.1 ND 106% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

Bis(2-chloroethyl) ether 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 3.0 6 (50)

Bis(2-chloroisopropyl) ether 11.1 ug/L 12.1 ND 91% (70-130) 08/12/20 :08/12/20 3.0 9 (50)

2-Chloronaphthalene 10.3 ug/L 12.1 ND 85% (70-130) 08/12/20 :08/12/20 L13.0 7 (50)

2-Chlorophenol 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

4-Chlorophenylphenyl ether 10.8 ug/L 12.1 ND 89% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

Chrysene 11.5 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 12 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Di-n-butyl phthalate 14.4 ug/L 12.1 ND 119% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Di-n-octyl phthalate 17.7 ug/L 12.1 ND 146% (70-130) 08/12/20 :08/12/20 M113.0 3 (50)

Dibenzo(a,h)anthracene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Dibenzofuran 11.2 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

1,2-Dichlorobenzene 8.87 ug/L 12.1 ND 73% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

1,3-Dichlorobenzene 9.06 ug/L 12.1 ND 75% (70-130) 08/12/20 :08/12/20 M43.0 8 (50)

1,4-Dichlorobenzene 9.09 ug/L 12.1 ND 75% (70-130) 08/12/20 :08/12/20 3.0 6 (50)

2,4-Dichlorophenol 13.0 ug/L 12.1 ND 108% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Diethyl phthalate 14.1 ug/L 12.1 ND 116% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

2,4-Dimethylphenol 15.5 ug/L 12.1 ND 128% (70-130) 08/12/20 :08/12/20 6.0 4 (50)

Dimethyl phthalate 13.2 ug/L 12.1 ND 109% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

4,6-Dinitro-2-methylphenol 13.9 ug/L 12.1 ND 114% (50-150) 08/12/20 :08/12/20 L16.0 2 (50)

2,4-Dinitrophenol 65.8 ug/L 60.6 ND 109% (50-150) 08/12/20 :08/12/20 L115 0.9 (50)

2,4-Dinitrotoluene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 0.4 (50)

2,6-Dinitrotoluene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Bis(2-ethylhexyl) phthalate 24.2 ug/L 12.1 6.67 145% (70-130) 08/12/20 :08/12/20 M54.5 5 (50)

Fluoranthene 12.2 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 0.02 (50)

Fluorene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 0.1 (50)

Hexachlorobenzene 11.7 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Hexachlorobutadiene 8.48 ug/L 12.1 ND 70% (70-130) 08/12/20 :08/12/20 L13.0 13 (50)

Hexachlorocyclopentadiene 7.81 ug/L 12.1 ND 64% (70-130) 08/12/20 :08/12/20 L16.0 9 (50)

Hexachloroethane 8.86 ug/L 12.1 ND 73% (70-130) 08/12/20 :08/12/20 M43.0 7 (50)

Indeno(1,2,3-cd)pyrene 11.7 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Isophorone 15.0 ug/L 12.1 ND 124% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

2-Methylnaphthalene 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 9 (50)

2-Methylphenol 13.7 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 6.0 20 (50)

3- & 4-Methylphenol 17.9 ug/L 12.1 ND 148% (70-130) 08/12/20 :08/12/20 M116.0 7 (50)

Naphthalene 10.5 ug/L 12.1 ND 87% (70-130) 08/12/20 :08/12/20 L13.0 11 (50)

2-Nitroaniline 13.9 ug/L 12.1 ND 115% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

3-Nitroaniline 3.15 ug/L 12.1 1.05 17% (70-130) 08/12/20 :08/12/20 M40.60  (50)

4-Nitroaniline 4.82 ug/L 12.1 0.898 32% (70-130) 08/12/20 :08/12/20 M40.60  (50)

Nitrobenzene 12.5 ug/L 12.1 ND 103% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

2-Nitrophenol 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 6.0 4 (50)

4-Nitrophenol 51.0 ug/L 60.6 ND 84% (50-150) 08/12/20 :08/12/20 15 4 (50)

N-Nitrosodimethylamine 6.99 ug/L 12.1 ND 58% (70-130) 08/12/20 :08/12/20 M43.0 5 (50)

N-Nitrosodi-n-propylamine 14.4 ug/L 12.1 ND 119% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

N-Nitrosodiphenylamine 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Pentachlorophenol 22.8 ug/L 12.1 ND 188% (70-130) 08/12/20 :08/12/20 M113.0 2 (50)

Phenanthrene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 13 of 49



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H056Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Phenol 12.4 ug/L 12.1 ND 102% (50-150) 08/12/20 :08/12/20 3.0 4 (50)

Pyrene 11.5 ug/L 12.1 ND 95% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

2,3,4,6-Tetrachlorophenol 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

1,2,4-Trichlorobenzene 8.97 ug/L 12.1 ND 74% (70-130) 08/12/20 :08/12/20 L13.0 8 (50)

2,4,5-Trichlorophenol 13.9 ug/L 12.1 ND 115% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

2,4,6-Trichlorophenol 13.7 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

Surrogate

98% (34-84)  242-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

83% (26-77)  20Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

116% (52-126)  28Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

93% (44-130)  232-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

111% (42-141)  272,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

69% (38-175)  17p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Qualifiers

D2 The sample required dilution due to high levels of target analytes.

L1 Recovery for this analyte in the laboratory control sample was outside the acceptance range (low).  Sample results may be 

low estimates.

M11 Matrix spike recovery for this analyte was high; the analyte was not detected in the sample and results are not affected.

M4 Based on low matrix spike recovery, the sample result may be a low estimate due to matrix interference.

M5 Based on high matrix spike recovery, the sample result should be considered an estimate due to matrix effect and/or 

non-homogeneous matrix.

N Refer to case narrative.

SU2 Recovery for one or more surrogate compounds was outside the acceptance range (high). Sample results may be high  

estimates.

Definitions 

Sample results reported on a dry weight basis

Relative Percent Difference

dryNot ReportableNR

Analyte DetectedDET

% Rec. Percent Recovery RPD

ND Analyte Not Detected at or above the reporting limit

MDLMRL Method Detection LimitMethod Reporting Limit

* This analyte is not certified under NELAP

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 14 of 49
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L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

+ 7KH KROGLQJ WLPH IRU WKLV WHVW LV LPPHGLDWHO\ IROORZLQJ VDPSOH FROOHFWLRQ��7KH VDPSOHV ZHUH DQDO\]HG DV VRRQ DV SRVVLEOH DIWHU

UHFHLSW�E\�WKH�ODERUDWRU\��

7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�ZDV�QRW�PHW�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/�

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�

DEVRUEDQFH�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

� 7KH�FRUUHODWLRQ�FRHIILFLHQW�IRU�WKH�06$�LV�OHVV�WKDQ�������

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

$ $�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

& 7KH�DQDO\WH�ZDV�TXDOLWDWLYHO\�FRQILUPHG�XVLQJ�*&�06�WHFKQLTXHV��SDWWHUQ�UHFRJQLWLRQ��RU�E\�FRPSDULQJ�WR�KLVWRULFDO�GDWD�

' 7KH�UHSRUWHG�UHVXOW�LV�IURP�D�GLOXWLRQ�

( 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

1 7KH�UHVXOW�LV�SUHVXPSWLYH���7KH�DQDO\WH�ZDV�WHQWDWLYHO\�LGHQWLILHG��EXW��D�FRQILUPDWLRQ�DQDO\VLV�ZDV�QRW�SHUIRUPHG�

3
7KH�*&�RU�+3/&�FRQILUPDWLRQ�FULWHULD�ZDV�H[FHHGHG���7KH�UHODWLYH�SHUFHQW�GLIIHUHQFH�LV�JUHDWHU�WKDQ�����EHWZHHQ�WKH�WZR�

DQDO\WLFDO�UHVXOWV�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/�

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�FKURPDWRJUDSKLF�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�FDOLEUDWLRQ�VWDQGDUG�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

< 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�HOXWLQJ�LQ�DSSUR[LPDWHO\�WKH�FRUUHFW�FDUERQ�UDQJH��

EXW�WKH�HOXWLRQ�SDWWHUQ�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

= 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�
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��$ODVND�'(+ KWWS���GHF�DODVND�JRY�HK�ODE�FV�FVDSSURYDO�KWP 867����

��$UL]RQD�'+6 KWWS���ZZZ�D]GKV�JRY�ODE�OLFHQVH�HQY�KWP $=����

��$UNDQVDV���'(4 KWWS���ZZZ�DGHT�VWDWH�DU�XV�WHFKVYV�ODEFHUW�KWP �������

��&DOLIRUQLD�'+6��(/$3� KWWS���ZZZ�FGSK�FD�JRY�FHUWOLF�ODEV�3DJHV�(/$3�DVS[ ����

��'2'�(/$3
KWWS���ZZZ�GHQL[�RVG�PLO�HGTZ�$FFUHGLWDWLRQ�$FFUHGLWHG/DEV�FIP

/������5�

��)ORULGD�'2+ KWWS���ZZZ�GRK�VWDWH�IO�XV�ODE�(QY/DE&HUW�:DWHU&HUW�KWP (�����

��+DZDLL�'2+ KWWS���KHDOWK�KDZDLL�JRY� �

��,62������ KWWS���ZZZ�SMODEV�FRP� /�����

��/RXLVLDQD�'(4 KWWS���ZZZ�GHT�ORXLVLDQD�JRY�SDJH�OD�ODE�DFFUHGLWDWLRQ �����

��0DLQH�'+6 KWWS���ZZZ�PDLQH�JRY�GKKV� :$�����

��0LQQHVRWD�'2+ KWWS���ZZZ�KHDOWK�VWDWH�PQ�XV�DFFUHGLWDWLRQ �����������

��1HYDGD�'(3 KWWS���QGHS�QY�JRY�EVGZ�ODEVHUYLFH�KWP :$�����

��1HZ�-HUVH\�'(3 KWWS���ZZZ�QM�JRY�GHS�HQIRUFHPHQW�RTD�KWPO :$���

��1HZ�<RUN���'2+ KWWSV���ZZZ�ZDGVZRUWK�RUJ�UHJXODWRU\�HODS �����

��1RUWK�&DUROLQD�'(4

KWWSV���GHT�QF�JRY�DERXW�GLYLVLRQV�ZDWHU�UHVRXUFHV�ZDWHU�UHVRXUFHV�

GDWD�ZDWHU�VFLHQFHV�KRPH�SDJH�ODERUDWRU\�FHUWLILFDWLRQ�EUDQFK�QRQ�ILHOG�ODE�

FHUWLILFDWLRQ ���

��2NODKRPD�'(4 KWWS���ZZZ�GHT�VWDWH�RN�XV�&6'QHZ�ODEFHUW�KWP ����

��2UHJRQ�±�'(4��1(/$3�

KWWS���SXEOLF�KHDOWK�RUHJRQ�JRY�/DERUDWRU\6HUYLFHV�(QYLURQPHQWDO/DERUDWRU

\$FFUHGLWDWLRQ�3DJHV�LQGH[�DVS[ :$������

��6RXWK�&DUROLQD�'+(& KWWS���ZZZ�VFGKHF�JRY�HQYLURQPHQW�(QYLURQPHQWDO/DE&HUWLILFDWLRQ� �����

��7H[DV�&(4 KWWS���ZZZ�WFHT�WH[DV�JRY�ILHOG�TD�HQYBODEBDFFUHGLWDWLRQ�KWPO 7���������

��:DVKLQJWRQ�'2( KWWS���ZZZ�HF\�ZD�JRY�SURJUDPV�HDS�ODEV�ODE�DFFUHGLWDWLRQ�KWPO &���

��:\RPLQJ��(3$�5HJLRQ��� KWWSV���ZZZ�HSD�JRY�UHJLRQ��ZDWHURSV�HSD�UHJLRQ���FHUWLILHG�GULQNLQJ�ZDWHU� �

��.HOVR�/DERUDWRU\�:HEVLWH ZZZ�DOVJOREDO�FRP 1$

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP����$�FRPSOHWH�OLVWLQJ�RI�

VSHFLILF�1(/$3�FHUWLILHG�DQDO\WHV��FDQ�EH�IRXQG�LQ�WKH�FHUWLILFDWLRQ�VHFWLRQ�DW�ZZZ�$/6*OREDO�FRP�RU�DW�WKH�DFFUHGLWDWLRQ�ERGLHV�

ZHE�VLWH�
3OHDVH�UHIHU�WR�WKH�FHUWLILFDWLRQ�DQG�RU�DFFUHGLWDWLRQ�ERG\
V�ZHE�VLWH�LI�VDPSOHV�DUH�VXEPLWWHG�IRU�FRPSOLDQFH�SXUSRVHV���7KH�VWDWHV�

KLJKOLJKWHG�DERYH��UHTXLUH�WKH�DQDO\VLV�EH�OLVWHG�RQ�WKH�VWDWH�FHUWLILFDWLRQ�LI�XVHG�IRU�FRPSOLDQFH�SXUSRVHV�DQG�LI�WKH�PHWKRG�DQOD\WH�

LV�RIIHUHG�E\�WKDW�VWDWH�
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/2' /LPLW�RI�'HWHFWLRQ

/24 /LPLW�RI�4XDQWLWDWLRQ

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�

DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�JUHDWHU�WKDQ�RU�

HTXDO�WR�WKH�0'/�
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�.�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$OO�WHVWLQJ�ZDV�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�PHW�WKH�
UHTXLUHPHQWV�RI�WKH�71,�VWDQGDUGV�H[FHSW�DV�QRWHG�LQ�WKH�FDVH�QDUUDWLYH�UHSRUW���$Q\�WHVWLQJ�QRW�
LQFOXGHG�LQ�WKH�ODE
V�DFFUHGLWDWLRQ�LV�LGHQWLILHG�RQ�D�1RQ�&HUWLILHG�$QDO\WHV�UHSRUW���$OO�UHVXOWV�DUH�
LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�HQWLUHW\��$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�
WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LQGLYLGXDO�VDPSOHV�VXEPLWWHG�WR�WKH�ODE�IRU�DQDO\VLV��DV�
OLVWHG�LQ�WKH�UHSRUW���7KH�PHDVXUHPHQW�XQFHUWDLQW\�RI�WKH�UHVXOWV�LQFOXGHG�LQ�WKLV�UHSRUW�LV�ZLWKLQ�WKDW�
H[SHFWHG�ZKHQ�XVLQJ�WKH�SUHVFULEHG�PHWKRG�V���DQG�UHSUHVHQWHG�E\�/DERUDWRU\�&RQWURO�6DPSOH�
FRQWURO�OLPLWV���$Q\�HYHQWV��VXFK�DV�4&�IDLOXUHV�RU�+ROGLQJ�7LPH�H[FHHGDQFHV��ZKLFK�PD\�DGG�WR�WKH�
XQFHUWDLQW\�DUH�H[SODLQHG�LQ�WKH�UHSRUW�QDUUDWLYH�RU�DUH�IODJJHG�ZLWK�TXDOLILHUV��7KH�IODJV�DUH�H[SODLQHG�
LQ�WKH�5HSRUW�4XDOLILHUV�DQG�'HILQLWLRQV�SDJH�RI�WKLV�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� 5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ

'HDU�-HQQLIHU�

$XJXVW���������
.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�-DQLFH�-DHJHU#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

-DQLFH�-DHJHU
3URMHFW�0DQDJHU

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

�����-HIIHUVRQ�5RDG��%XLOGLQJ������6XLWH������5RFKHVWHU��1<������

������������������������������ _
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&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���� ���� ���� XJ�/ �����

6$03/(�'(7(&7,21�6800$5<
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:��+������.����������� �������� ����

&OLHQW� 3RUWODQG��&LW\�RI 6HUYLFH�5HTXHVW�.�������

3URMHFW� 5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ�:��+���

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(

3ULQWHG��������������������30 6DPSOH�6XPPDU\3DJH����RI���
Page 35 of 49



$/6 &RQWDFW +RZDUG +ROPHV

6HQG 7R

'DWH

5HFHLYHG

6DPSOH

'DWH 7LPH0DWUL[RI&RQ��&OLHQW 6DPSOH

3URMHFW 1DPH�

3URMHFW 1XPEHU�

3URMHFW 0DQDJHU�

&RPSDQ\�

4$3�

/DE &RGH

)ROGHU &RPPHQWV�

6
SHFLDOOQVWUXFWLRQV�&RPPHQWV

aYF��
a=UQJ"� WR

,QYRLFH ,QIRUPDWLRQ

.������� �

34/O0'8-

5HSRUW 5HTXLUHPHQWV

�

7XUQDURXQG 5HTXLUHPHQWV

67$1'$5'

3/($6( &,5&/( :25. '$ <6

S+ &KHFNHG
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6DPSOH %RWWOH

< 1

< 1

6DPH 'D\ 5XOH

&/,(17

<

<

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1\

,I RXW RI 7HPSHUDWXUH� QRWH SDFNLXJ�LFH FRQGLWLRQ� ,FH PHOWHG 3RRUO\ 3DFNHG �GHVFULEHG EHORZ�

	&,LHQW $SSURYDO WR 5XQ 6DPSOHV� 6WDQGLQJ $SSURYDO &OLHQW DZDUH DW GURS�RII &OLHQW QRWLILHG E\� BB a B

�� 7HPSHUDWXUH 5HDGLQJV

2EVHUYHG 7HPS �2&�

:LWKLQ 4���&"

,I �2�&� ZHUH VDPSOHV IUR]HQ"

$OO �&RRO� 5���LSW DQG3
�PDWLRQ &K�N )R 

3URMHFW�&OLHQW EO�� ?�H�?
64 )ROGHU 1XPEHU

&RROHU UHFHLYHG RQa?�D^�J��� E\�1 &285,(5���
 �$/�6��XSV���I-�P�'�a�; 9(/2&,7<

, :HUH &XVWRG\ VHDOV RQ RXWVLGH RI FRROHU" 1 �D 3HUFEORUDWH VDPSOHV KDYH UHTXLUHG KHDG VSDFH"

� &XVWRG\ SDSHUV SURSHUO\ FRPSOHWHG �LQN� VLJQHG�" 1 �E 'LG 92$ YLDOV� $ON�RU 6XOILGH KDYH VLJ
 EXEEOHV"

� 'LG DOO ERWWOHV DUULYH LQ JRRG FRXGLWLRX �:OEURNHQ�" 1 � :KHUH GLG WKH ERWWOHV RULJLQDWH" $/6�52&

� &LUFOH� :HW ,FH
 'U\ ,FH HO SDF 1 � 6RLO 92$ UHFHLYHG DV� %XON (QFRUH

�-�
�12

�#�
12

,]L�- E\�

a
<(6

<(6

&RROHU %UHDNGRZQO3UHVHUYDWLRQ &KHFN�� 'DWH� 7LPH�

�� :HUH DOO ERWWOH ODEHOV FRPSOHWH �L�H� DQDO\VLV�SU 
RQ� HWF��"

��� 'LG DOO ERWWOH ODEHOV DQG WDJV DJUHH ZLWK FXVWRG\ SDSHUV"

,,� :HUH FRUUHFW FRQWDLQHUV XVHG IRU WKH WHVWV LQGLFDWHG"

��� :HUH ���� YLDOV DFFHSWDEOH �QR H[WUD ODEHOV� QRW OHDNLQJ�"

��� $LU 6DPROHV� &DVVHWWHV ,7XEHV ,QWDFW ZLWK 06" &DQLVWHUV 3UHVVXUL]HG 7HGODU#%
OO�VOQILDWHG �L,$�

S+ /RW RIWHVW 5HDJHQW 3UHVHUYHG
" /RW 5HFHLYHG ([S 6DPSOH O' 9RO� /RW $GGHG )LQDO

SDSHU <HV 1R $GMXVWHG $GGHG S+

!�� 1D2+

��� +1R� �

��� +�62�

�� 1D+6��

��� )RU ���SHVW 1R 1RWLI\IRU �GD\

)RU&1� �� FRQWDFW

&KORULQH 3KHQRO� ���� 1D�a�
2-���������

��� ����HVW� ���
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8� $QDO\WH�ZDV�DQDO\]HG�IRU�EXW�QRW�GHWHFWHG���

7KH�VDPSOH�TXDQWLWDWLRQ�OLPLW�KDV�EHHQ�

FRUUHFWHG�IRU�GLOXWLRQ�DQG�IRU�SHUFHQW�

PRLVWXUH��XQOHVV�RWKHUZLVH�QRWHG�LQ�WKH�FDVH�

QDUUDWLYH��

-���� (VWLPDWHG�YDOXH�GXH�WR�HLWKHU�EHLQJ�D�

7HQWDWLYHO\�,GHQWLILHG�&RPSRXQG��7,&��RU�

WKDW�WKH�FRQFHQWUDWLRQ�LV�EHWZHHQ�WKH�05/�

DQG�WKH�0'/��&RQFHQWUDWLRQV�DUH�QRW�YHULILHG�

ZLWKLQ�WKH�OLQHDU�UDQJH�RI�WKH�FDOLEUDWLRQ���)RU�

'R'��FRQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�

WZR�*&�FROXPQV��SHVWLFLGHV�$UFORUV�����

%�� $QDO\WH�ZDV�DOVR�GHWHFWHG�LQ�WKH�DVVRFLDWHG�

PHWKRG�EODQN�DW�D�FRQFHQWUDWLRQ�WKDW�PD\�

KDYH�FRQWULEXWHG�WR�WKH�VDPSOH�UHVXOW����

(� ,QRUJDQLFV��&RQFHQWUDWLRQ�LV�HVWLPDWHG�GXH�WR�

WKH�VHULDO�GLOXWLRQ�ZDV�RXWVLGH�FRQWURO�OLPLWV��

(�� 2UJDQLFV��&RQFHQWUDWLRQ�KDV�H[FHHGHG�WKH�

FDOLEUDWLRQ�UDQJH�IRU�WKDW�VSHFLILF�DQDO\VLV��

'�� &RQFHQWUDWLRQ�LV�D�UHVXOW�RI�D�GLOXWLRQ��

W\SLFDOO\�D�VHFRQGDU\�DQDO\VLV�RI�WKH�VDPSOH�

GXH�WR�H[FHHGLQJ�WKH�FDOLEUDWLRQ�UDQJH�RU�WKDW�

D�VXUURJDWH�KDV�EHHQ�GLOXWHG�RXW�RI�WKH�VDPSOH�

DQG�FDQQRW�EH�DVVHVVHG��


�� ,QGLFDWHV�WKDW�D�TXDOLW\�FRQWURO�SDUDPHWHU�KDV�

H[FHHGHG�ODERUDWRU\�OLPLWV���8QGHU�WKH�
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GHQRWHV�DQDO\VLV�ZDV�SHUIRUPHG�RXW�RI�

+ROGLQJ�7LPH��

+� $QDO\VLV�ZDV�SHUIRUPHG�RXW�RI�KROG�WLPH�IRU�

WHVWV�WKDW�KDYH�DQ�³LPPHGLDWH´�KROG�WLPH�

FULWHULD��

��� 6SLNH�ZDV�GLOXWHG�RXW��

��� &RUUHODWLRQ�FRHIILFLHQW�IRU�06$�LV���������

1����� ,QRUJDQLFV��0DWUL[�VSLNH�UHFRYHU\�ZDV�RXWVLGH�

ODERUDWRU\�OLPLWV��

1� 2UJDQLFV��3UHVXPSWLYH�HYLGHQFH�RI�D�FRPSRXQG�

�UHSRUWHG�DV�D�7,&��EDVHG�RQ�WKH�06�OLEUDU\�VHDUFK��

6�� &RQFHQWUDWLRQ�KDV�EHHQ�GHWHUPLQHG�XVLQJ�0HWKRG�

RI�6WDQGDUG�$GGLWLRQV��06$���

:� 3RVW�'LJHVWLRQ�6SLNH�UHFRYHU\�LV�RXWVLGH�FRQWURO�

OLPLWV�DQG�WKH�VDPSOH�DEVRUEDQFH�LV������RI�WKH�

VSLNH�DEVRUEDQFH��

3��� &RQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�WKH�WZR�

*&�FROXPQV����

&� &RQILUPHG�E\�*&�06�

4�� 'R'�UHSRUWV��LQGLFDWHV�D�SHVWLFLGH�$URFORU�LV�QRW�

FRQILUPHG�� �����'LIIHUHQFH�EHWZHHQ�WZR�*&�

FROXPQV���

;�� 6HH�&DVH�1DUUDWLYH�IRU�GLVFXVVLRQ��

05/� 0HWKRG�5HSRUWLQJ�/LPLW���$OVR�NQRZQ�DV��

/24� /LPLW�RI�4XDQWLWDWLRQ��/24���

� 7KH�ORZHVW�FRQFHQWUDWLRQ�DW�ZKLFK�WKH�PHWKRG�

DQDO\WH�PD\�EH�UHOLDEO\�TXDQWLILHG�XQGHU�WKH�

PHWKRG�FRQGLWLRQV��

0'/� 0HWKRG�'HWHFWLRQ�/LPLW���$�VWDWLVWLFDO�YDOXH�

GHULYHG�IURP�D�VWXG\�GHVLJQHG�WR�SURYLGH�WKH�ORZHVW�

FRQFHQWUDWLRQ�WKDW�ZLOO�EH�GHWHFWHG�����RI�WKH�

WLPH��9DOXHV�EHWZHHQ�WKH�0'/�DQG�05/�DUH�

HVWLPDWHG��VHH�-�TXDOLILHU���

/2'� /LPLW�RI�'HWHFWLRQ���$�YDOXH�DW�RU�DERYH�WKH�0'/�

ZKLFK�KDV�EHHQ�YHULILHG�WR�EH�GHWHFWDEOH����

1'� 1RQ�'HWHFW���$QDO\WH�ZDV�QRW�GHWHFWHG�DW�WKH�

FRQFHQWUDWLRQ�OLVWHG���6DPH�DV�8�TXDOLILHU��

&RQQHFWLFXW�,'���3+������ 0DLQH�,'��1<����� 3HQQV\OYDQLD�,'���������

5KRGH�,VODQG�,'�������'HODZDUH�$SSURYHG� 1HZ�+DPSVKLUH�,'��������

'R'�(/$3�������� 1HZ�<RUN�,'��������� 9LUJLQLD���������

)ORULGD�,'���(������ 1RUWK�&DUROLQD������ �

ï�$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�DQ\�DSSOLFDEOH�VWDWH�RU�DJHQF\�

UHTXLUHPHQWV���7KH�WHVW�UHVXOWV�PHHW�UHTXLUHPHQWV�RI�WKH�FXUUHQW�1(/$3�71,�VWDQGDUGV�RU�VWDWH�RU�DJHQF\�UHTXLUHPHQWV��ZKHUH�DSSOLFDEOH��H[FHSW�DV�

QRWHG�LQ�WKH�FDVH�QDUUDWLYH���6LQFH�QRW�DOO�DQDO\WH�PHWKRG�PDWUL[�FRPELQDWLRQV�DUH�RIIHUHG�IRU�VWDWH�1(/$&�DFFUHGLWDWLRQ��WKLV�UHSRUW�PD\�FRQWDLQ�

UHVXOWV�ZKLFK�DUH�QRW�DFFUHGLWHG���)RU�D�VSHFLILF�OLVW�RI�DFFUHGLWHG�DQDO\WHV��FRQWDFW�WKH�ODERUDWRU\�RU�JR�WR�
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�

VXEVWDQFH�DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�

JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�0'/�

$FURQ\PV

$/6�/DERUDWRU\�*URXS

3DJH����RI���
Page 40 of 49



�������'DWH�5HFHLYHG�

'DWH�&ROOHFWHG�

:DWHU6DPSOH�0DWUL[�
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([WUDFWHG�'LJHVWHG�%\$QDO\VLV�0HWKRG $QDO\]HG�%\

:��+������6DPSOH�1DPH�

/DE�&RGH� .�����������

������// &:22'6

$QDO\VW�6XPPDU\�UHSRUW

$/6�*URXS�86$��&RUS��

GED�$/6�(QYLURQPHQWDO

&OLHQW� 6HUYLFH�5HTXHVW�

5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ�:��+���

3RUWODQG��&LW\�RI

3URMHFW�

.�������
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'DWH�5HFHLYHG�
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6HUYLFH�5HTXHVW�

:DWHU
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3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW� ��������������

,QRUJDQLF�3DUDPHWHUV

%DVLV� 1$

$QDO\VLV�

0HWKRG$QDO\WH�1DPH 4'DWH�$QDO\]HG'LO�0'/05/5HVXOW 8QLWV
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/DE�&RGH� .�����������

&KURPLXP��+H[DYDOHQW��'LVVROYHG �������������������������������� XJ�/

$QDO\WLFDO�5HSRUW

$/6�*URXS�86$��&RUS��
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:DWHU

5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ�:��+���

3RUWODQG��&LW\�RI

6DPSOH�0DWUL[�

3URMHFW� 1$

,QRUJDQLF�3DUDPHWHUV

%DVLV� 1$

$QDO\VLV�

0HWKRG$QDO\WH�1DPH 4'DWH�$QDO\]HG'LO�0'/05/5HVXOW 8QLWV

6DPSOH�1DPH� 0HWKRG�%ODQN

/DE�&RGH� .��������0%

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���������������������������81'����� XJ�/

$QDO\WLFDO�5HSRUW

$/6�*URXS�86$��&RUS��
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

Spill Protection and Citizen Response

Kevin Veaudry-Casaus

Enclosed are the results of analysis for the above work order. If you have questions concerning this report, please 

contact your project coordinator Peter Abrams at 503-823-5533.

August 26, 2020

Work Order Project

W20H057 Riot Control Agent Residual Investigation

Received

08/07/20 08:41

Jennifer Shackelford

Laboratory Manager
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City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

LABORATORY ANALYSIS REPORT

Spill Protection and Citizen ResponseClient:Project: Riot Control Agent Residual 

Investigation

Work Order: Project Mgr:

Submitted By: 

Received: 

W20H057

8/7/20   8:41

Field Operations

Kevin Veaudry-Casaus

Sample Laboratory ID Matrix Start EndType Qualifier

Sample Collection Date

ABQ484 GrabStormwaterW20H057-01 08/06/20 08:1908/06/20 08:19       

ABQ608 GrabStormwaterW20H057-02 08/06/20 08:5208/06/20 08:52       

Case Narrative

EPA 8270: Diphenylamine is reported as N-nitrosodiphenylamine.

The following compounds were either not detected as TICs or not detectable by method 8270:

Centralite 1,3-diethyldiphenylurea, Malononitrile, and o-chlorobenzaldehyde.

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

General Chemistry

Total Cyanide

ABQ484 : W20H057-01

08/12/20 08/12/20 B20H176NDCyanide SM 4500-CN Emg/L 0.0100

ABQ608 : W20H057-02

08/12/20 08/12/20 B20H176NDCyanide SM 4500-CN Emg/L 0.0100

Nutrients

Chloride

ABQ484 : W20H057-01

08/13/20 08/13/20 B20H171234.6Chloride EPA 300.0mg/L 2.00

ABQ608 : W20H057-02

08/13/20 08/13/20 B20H1711084.2Chloride EPA 300.0mg/L 10.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 2 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Dissolved Metals

Dissolved Metals by ICPMS

ABQ484 : W20H057-01

08/13/20 08/13/20 B20H190177.0Barium, dissolved EPA 200.8ug/L 2.50

08/13/20 08/13/20 B20H19014.05Chromium, dissolved EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H190154.5Copper, dissolved EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H19010.569Lead, dissolved EPA 200.8ug/L 0.500

08/13/20 08/13/20 B20H1901281Zinc, dissolved EPA 200.8ug/L 2.50

ABQ608 : W20H057-02

08/13/20 08/13/20 B20H190156.9Barium, dissolved EPA 200.8ug/L 2.50

08/13/20 08/13/20 B20H19011.26Chromium, dissolved EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H190155.6Copper, dissolved EPA 200.8ug/L 1.00

08/13/20 08/13/20 B20H19011.02Lead, dissolved EPA 200.8ug/L 0.500

08/13/20 08/13/20 B20H1901304Zinc, dissolved EPA 200.8ug/L 2.50

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 3 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS

ABQ484 : W20H057-01

08/12/20 08/12/20 B20H1701NDAcenaphthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDAcenaphthylene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDAnthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(a)anthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(a)pyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(b)fluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(g,h,i)perylene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(k)fluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Bromophenylphenyl ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDButyl benzyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chloro-3-methylphenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chloroaniline EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroethoxy) methane EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroethyl) ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroisopropyl) ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Chloronaphthalene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Chlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chlorophenylphenyl ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDChrysene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDi-n-butyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDi-n-octyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDibenzo(a,h)anthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDibenzofuran EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,2-Dichlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,3-Dichlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,4-Dichlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND3,3'-Dichlorobenzidine EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4-Dichlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDiethyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4-Dimethylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701NDDimethyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4,6-Dinitro-2-methylphenol EPA 8270 L1ug/L 6.0

08/12/20 08/12/20 B20H1701ND2,4-Dinitrophenol EPA 8270 D4, L1ug/L 30

08/12/20 08/12/20 B20H1701ND2,4-Dinitrotoluene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,6-Dinitrotoluene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDiphenylamine* EPA 8270ug/L 10

08/12/20 08/12/20 B20H170113Bis(2-ethylhexyl) phthalate EPA 8270ug/L 4.5

08/12/20 08/12/20 B20H1701NDFluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDFluorene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDHexachlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDHexachlorobutadiene EPA 8270 L1ug/L 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 4 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS

ABQ484 : W20H057-01
08/12/20 08/12/20 B20H1701NDHexachlorocyclopentadiene EPA 8270 L1ug/L 6.0

08/12/20 08/12/20 B20H1701NDHexachloroethane EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDIndeno(1,2,3-cd)pyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDIsophorone EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Methylnaphthalene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Methylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND3- & 4-Methylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701NDNaphthalene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Nitroaniline EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND3-Nitroaniline EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND4-Nitroaniline EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701NDNitrobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Nitrophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND4-Nitrophenol EPA 8270ug/L 15

08/12/20 08/12/20 B20H1701NDN-Nitrosodimethylamine* EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDN-Nitrosodi-n-propylamine EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDN-Nitrosodiphenylamine EPA 8270 Nug/L 3.0

08/12/20 08/12/20 B20H1701NDPentachlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPhenanthrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPhenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,3,4,6-Tetrachlorophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND1,2,4-Trichlorobenzene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4,5-Trichlorophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND2,4,6-Trichlorophenol EPA 8270ug/L 3.0

Surrogate Result Expected %Rec Limits(%)

94% B20H170 08/12/20 08/12/20 EPA 8270232-Fluorophenol SU2ug/L 24.2 34-84

83% B20H170 08/12/20 08/12/20 EPA 827020Phenol-d6 SU2ug/L 24.2 26-77

102% B20H170 08/12/20 08/12/20 EPA 827025Nitrobenzene-d5 ug/L 24.2 52-126

88% B20H170 08/12/20 08/12/20 EPA 8270212-Fluorobiphenyl ug/L 24.2 44-130

101% B20H170 08/12/20 08/12/20 EPA 8270252,4,6-Tribromophenol ug/L 24.2 42-141

69% B20H170 08/12/20 08/12/20 EPA 827017p-Terphenyl-d14 ug/L 24.2 38-175

ABQ608 : W20H057-02

08/12/20 08/12/20 B20H1701NDAcenaphthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDAcenaphthylene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDAnthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(a)anthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(a)pyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(b)fluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(g,h,i)perylene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBenzo(k)fluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Bromophenylphenyl ether EPA 8270ug/L 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 5 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS

ABQ608 : W20H057-02
08/12/20 08/12/20 B20H1701NDButyl benzyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chloro-3-methylphenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chloroaniline EPA 8270 M4ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroethoxy) methane EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroethyl) ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDBis(2-chloroisopropyl) ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Chloronaphthalene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Chlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4-Chlorophenylphenyl ether EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDChrysene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDi-n-butyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDi-n-octyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDibenzo(a,h)anthracene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDibenzofuran EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,2-Dichlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,3-Dichlorobenzene EPA 8270 M4ug/L 3.0

08/12/20 08/12/20 B20H1701ND1,4-Dichlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND3,3'-Dichlorobenzidine EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4-Dichlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDiethyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4-Dimethylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701NDDimethyl phthalate EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND4,6-Dinitro-2-methylphenol EPA 8270 L1ug/L 6.0

08/12/20 08/12/20 B20H1701ND2,4-Dinitrophenol EPA 8270 L1ug/L 15

08/12/20 08/12/20 B20H1701ND2,4-Dinitrotoluene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,6-Dinitrotoluene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDDiphenylamine* EPA 8270ug/L 10

08/12/20 08/12/20 B20H17016.7Bis(2-ethylhexyl) phthalate EPA 8270 M5ug/L 4.5

08/12/20 08/12/20 B20H1701NDFluoranthene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDFluorene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDHexachlorobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDHexachlorobutadiene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701NDHexachlorocyclopentadiene EPA 8270 L1ug/L 6.0

08/12/20 08/12/20 B20H1701NDHexachloroethane EPA 8270 M4ug/L 3.0

08/12/20 08/12/20 B20H1701NDIndeno(1,2,3-cd)pyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDIsophorone EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Methylnaphthalene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Methylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND3- & 4-Methylphenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701NDNaphthalene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Nitroaniline EPA 8270ug/L 6.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 6 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

MRLAnalyte Result Units Dil. Batch Prepared Analyzed Method Qualifier 

Semivolatile Organics

Semivolatile Organic Compounds by GCMS

ABQ608 : W20H057-02
08/12/20 08/12/20 B20H1701ND3-Nitroaniline EPA 8270 M4ug/L 6.0

08/12/20 08/12/20 B20H1701ND4-Nitroaniline EPA 8270 M4ug/L 6.0

08/12/20 08/12/20 B20H1701NDNitrobenzene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2-Nitrophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND4-Nitrophenol EPA 8270ug/L 15

08/12/20 08/12/20 B20H1701NDN-Nitrosodimethylamine* EPA 8270 M4ug/L 3.0

08/12/20 08/12/20 B20H1701NDN-Nitrosodi-n-propylamine EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDN-Nitrosodiphenylamine EPA 8270 Nug/L 3.0

08/12/20 08/12/20 B20H1701NDPentachlorophenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPhenanthrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPhenol EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701NDPyrene EPA 8270ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,3,4,6-Tetrachlorophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND1,2,4-Trichlorobenzene EPA 8270 L1ug/L 3.0

08/12/20 08/12/20 B20H1701ND2,4,5-Trichlorophenol EPA 8270ug/L 6.0

08/12/20 08/12/20 B20H1701ND2,4,6-Trichlorophenol EPA 8270ug/L 3.0

Surrogate Result Expected %Rec Limits(%)

102% B20H170 08/12/20 08/12/20 EPA 8270252-Fluorophenol SU2ug/L 24.2 34-84

85% B20H170 08/12/20 08/12/20 EPA 827021Phenol-d6 SU2ug/L 24.2 26-77

107% B20H170 08/12/20 08/12/20 EPA 827026Nitrobenzene-d5 ug/L 24.2 52-126

96% B20H170 08/12/20 08/12/20 EPA 8270232-Fluorobiphenyl ug/L 24.2 44-130

108% B20H170 08/12/20 08/12/20 EPA 8270262,4,6-Tribromophenol ug/L 24.2 42-141

75% B20H170 08/12/20 08/12/20 EPA 827018p-Terphenyl-d14 ug/L 24.2 38-175

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 7 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Quality Control  Report

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

General Chemistry - QC

Prepared:

Analyzed

Total Cyanide - Batch B20H176

Blank (B20H176-BLK1)

Cyanide ND mg/L  08/12/20 :08/12/20 0.0100

LCS (B20H176-BS1)

Cyanide 0.0440 mg/L 0.0500 88% (85-115) 08/12/20 :08/12/20 0.0100

Duplicate (B20H176-DUP1) Source: W20H056-01

Cyanide ND mg/L ND  08/12/20 :08/12/20 0.0100  (20)

Matrix Spike (B20H176-MS1) Source: W20H056-01

Cyanide 0.0455 mg/L 0.0500 ND 91% (80-120) 08/12/20 :08/12/20 0.0100

Matrix Spike Dup (B20H176-MSD1) Source: W20H056-01

Cyanide 0.0448 mg/L 0.0500 ND 90% (80-120) 08/12/20 :08/12/20 0.0100 2 (20)

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Nutrients - QC

Prepared:

Analyzed

Chloride - Batch B20H171

Blank (B20H171-BLK1)

Chloride ND mg/L  08/12/20 :08/12/20 1.00

LCS (B20H171-BS1)

Chloride 3.93 mg/L 4.00 98% (90-110) 08/12/20 :08/12/20 1.00

Duplicate (B20H171-DUP1) Source: W20H090-01

Chloride 8.34 mg/L 8.33  08/12/20 :08/12/20 1.00 0.06 (20)

Duplicate (B20H171-DUP2) Source: W20H056-01

Chloride 13.9 mg/L 13.9  08/12/20 :08/12/20 1.00 0.03 (20)

Duplicate (B20H171-DUP3) Source: W20H015-02

Chloride 46.7 mg/L 46.8  08/12/20 :08/12/20 2.00 0.2 (20)

Duplicate (B20H171-DUP4) Source: W20H099-03

Chloride 40.7 mg/L 40.6  08/13/20 :08/13/20 5.00 0.04 (20)

Matrix Spike (B20H171-MS1) Source: W20H090-01

Chloride 12.5 mg/L 4.08 8.33 102% (80-120) 08/12/20 :08/12/20 1.00

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 8 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Nutrients - QC

Prepared:

Analyzed

Chloride - Batch B20H171

Matrix Spike (B20H171-MS2) Source: W20H056-01

Chloride 22.0 mg/L 8.00 13.9 101% (80-120) 08/12/20 :08/12/20 D22.00

Matrix Spike (B20H171-MS3) Source: W20H015-02

Chloride 66.9 mg/L 20.0 46.8 101% (80-120) 08/12/20 :08/12/20 D25.00

Matrix Spike (B20H171-MS4) Source: W20H099-03

Chloride 60.9 mg/L 20.0 40.6 101% (80-120) 08/13/20 :08/13/20 5.00

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Dissolved Metals - QC

Prepared:

Analyzed

Dissolved Metals by ICPMS - Batch B20H190

Blank (B20H190-BLK1)

Barium, dissolved ND ug/L  08/13/20 :08/13/20 0.529

Chromium, dissolved ND ug/L  08/13/20 :08/13/20 0.211

Copper, dissolved ND ug/L  08/13/20 :08/13/20 0.211

Lead, dissolved ND ug/L  08/13/20 :08/13/20 0.106

Zinc, dissolved ND ug/L  08/13/20 :08/13/20 0.529

LCS (B20H190-BS1)

Barium, dissolved 5.42 ug/L 5.29 103% (85-115) 08/13/20 :08/13/20 0.529

Chromium, dissolved 5.21 ug/L 5.29 98% (85-115) 08/13/20 :08/13/20 0.211

Copper, dissolved 5.31 ug/L 5.29 100% (85-115) 08/13/20 :08/13/20 0.211

Lead, dissolved 5.30 ug/L 5.29 100% (85-115) 08/13/20 :08/13/20 0.106

Zinc, dissolved 26.6 ug/L 26.4 101% (85-115) 08/13/20 :08/13/20 0.529

Duplicate (B20H190-DUP1) Source: W20H057-01

Barium, dissolved 78.9 ug/L 77.0  08/13/20 :08/13/20 2.50 2 (20)

Chromium, dissolved 3.98 ug/L 4.05  08/13/20 :08/13/20 1.00 2 (20)

Copper, dissolved 54.0 ug/L 54.5  08/13/20 :08/13/20 1.00 1 (20)

Lead, dissolved 0.590 ug/L 0.569  08/13/20 :08/13/20 0.500 4 (20)

Zinc, dissolved 276 ug/L 281  08/13/20 :08/13/20 2.50 2 (20)

Matrix Spike (B20H190-MS1) Source: W20H057-01

Barium, dissolved 103 ug/L 25.0 77.0 104% (70-130) 08/13/20 :08/13/20 2.50

Chromium, dissolved 27.9 ug/L 25.0 4.05 96% (70-130) 08/13/20 :08/13/20 1.00

Copper, dissolved 77.0 ug/L 25.0 54.5 90% (70-130) 08/13/20 :08/13/20 1.00

Lead, dissolved 25.8 ug/L 25.0 0.569 101% (70-130) 08/13/20 :08/13/20 0.500

Zinc, dissolved 403 ug/L 125 281 98% (70-130) 08/13/20 :08/13/20 2.50

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 9 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Blank (B20H170-BLK1)

Acenaphthene ND ug/L  08/12/20 :08/12/20 3.0

Acenaphthylene ND ug/L  08/12/20 :08/12/20 3.0

Anthracene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(a)anthracene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(a)pyrene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(b)fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene ND ug/L  08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether ND ug/L  08/12/20 :08/12/20 3.0

Butyl benzyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

4-Chloro-3-methylphenol ND ug/L  08/12/20 :08/12/20 3.0

4-Chloroaniline ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroethoxy) methane ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether ND ug/L  08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether ND ug/L  08/12/20 :08/12/20 3.0

2-Chloronaphthalene ND ug/L  08/12/20 :08/12/20 L13.0

2-Chlorophenol ND ug/L  08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether ND ug/L  08/12/20 :08/12/20 3.0

Chrysene ND ug/L  08/12/20 :08/12/20 3.0

Di-n-butyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

Di-n-octyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

Dibenzo(a,h)anthracene ND ug/L  08/12/20 :08/12/20 3.0

Dibenzofuran ND ug/L  08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

1,4-Dichlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

3,3'-Dichlorobenzidine ND ug/L  08/12/20 :08/12/20 3.0

2,4-Dichlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Diethyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

2,4-Dimethylphenol ND ug/L  08/12/20 :08/12/20 6.0

Dimethyl phthalate ND ug/L  08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol ND ug/L  08/12/20 :08/12/20 L16.0

2,4-Dinitrophenol ND ug/L  08/12/20 :08/12/20 L115

2,4-Dinitrotoluene ND ug/L  08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene ND ug/L  08/12/20 :08/12/20 3.0

Diphenylamine ND ug/L  08/12/20 :08/12/20 10

Bis(2-ethylhexyl) phthalate ND ug/L  08/12/20 :08/12/20 4.5

Fluoranthene ND ug/L  08/12/20 :08/12/20 3.0

Fluorene ND ug/L  08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 10 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Blank (B20H170-BLK1)

Hexachlorobenzene ND ug/L  08/12/20 :08/12/20 3.0

Hexachlorobutadiene ND ug/L  08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene ND ug/L  08/12/20 :08/12/20 L16.0

Hexachloroethane ND ug/L  08/12/20 :08/12/20 3.0

Indeno(1,2,3-cd)pyrene ND ug/L  08/12/20 :08/12/20 3.0

Isophorone ND ug/L  08/12/20 :08/12/20 3.0

2-Methylnaphthalene ND ug/L  08/12/20 :08/12/20 3.0

2-Methylphenol ND ug/L  08/12/20 :08/12/20 6.0

3- & 4-Methylphenol ND ug/L  08/12/20 :08/12/20 6.0

Naphthalene ND ug/L  08/12/20 :08/12/20 L13.0

2-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

3-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

4-Nitroaniline ND ug/L  08/12/20 :08/12/20 6.0

Nitrobenzene ND ug/L  08/12/20 :08/12/20 3.0

2-Nitrophenol ND ug/L  08/12/20 :08/12/20 6.0

4-Nitrophenol ND ug/L  08/12/20 :08/12/20 15

N-Nitrosodimethylamine ND ug/L  08/12/20 :08/12/20 3.0

N-Nitrosodi-n-propylamine ND ug/L  08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine ND ug/L  08/12/20 :08/12/20 3.0

Pentachlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Phenanthrene ND ug/L  08/12/20 :08/12/20 3.0

Phenol ND ug/L  08/12/20 :08/12/20 3.0

Pyrene ND ug/L  08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol ND ug/L  08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene ND ug/L  08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol ND ug/L  08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol ND ug/L  08/12/20 :08/12/20 3.0

Surrogate

79% (34-84)  192-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 

75% (26-77)  18Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 

98% (52-126)  24Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

92% (44-130)  222-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

72% (42-141)  182,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

97% (38-175)  24p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

LCS (B20H170-BS1)

Acenaphthene 9.27 ug/L 12.1 76% (70-120) 08/12/20 :08/12/20 3.0

Acenaphthylene 8.71 ug/L 12.1 72% (70-127) 08/12/20 :08/12/20 3.0

Anthracene 11.0 ug/L 12.1 91% (76-129) 08/12/20 :08/12/20 3.0

Benzo(a)anthracene 12.0 ug/L 12.1 99% (80-130) 08/12/20 :08/12/20 3.0

Benzo(a)pyrene 10.8 ug/L 12.1 89% (75-127) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 11 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

LCS (B20H170-BS1)

Benzo(b)fluoranthene 11.1 ug/L 12.1 91% (72-124) 08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene 11.3 ug/L 12.1 93% (68-126) 08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene 11.4 ug/L 12.1 94% (71-122) 08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether 10.6 ug/L 12.1 87% (70-130) 08/12/20 :08/12/20 3.0

Butyl benzyl phthalate 13.9 ug/L 12.1 115% (73-140) 08/12/20 :08/12/20 3.0

4-Chloro-3-methylphenol 14.4 ug/L 12.1 119% (68-123) 08/12/20 :08/12/20 3.0

4-Chloroaniline 11.1 ug/L 12.1 92% (57-124) 08/12/20 :08/12/20 3.0

Bis(2-chloroethoxy) methane 11.8 ug/L 12.1 97% (69-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether 11.4 ug/L 12.1 94% (72-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether 10.8 ug/L 12.1 89% (63-130) 08/12/20 :08/12/20 3.0

2-Chloronaphthalene 7.28 ug/L 12.1 60% (70-126) 08/12/20 :08/12/20 L13.0

2-Chlorophenol 11.3 ug/L 12.1 93% (58-119) 08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether 9.83 ug/L 12.1 81% (59-123) 08/12/20 :08/12/20 3.0

Chrysene 11.4 ug/L 12.1 94% (76-125) 08/12/20 :08/12/20 3.0

Di-n-butyl phthalate 13.0 ug/L 12.1 107% (65-130) 08/12/20 :08/12/20 3.0

Di-n-octyl phthalate 14.0 ug/L 12.1 116% (61-150) 08/12/20 :08/12/20 3.0

Dibenzo(a,h)anthracene 11.4 ug/L 12.1 94% (70-126) 08/12/20 :08/12/20 3.0

Dibenzofuran 9.47 ug/L 12.1 78% (67-121) 08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene 7.58 ug/L 12.1 63% (47-119) 08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene 7.37 ug/L 12.1 61% (45-120) 08/12/20 :08/12/20 3.0

1,4-Dichlorobenzene 7.27 ug/L 12.1 60% (45-121) 08/12/20 :08/12/20 3.0

2,4-Dichlorophenol 10.4 ug/L 12.1 86% (67-123) 08/12/20 :08/12/20 3.0

Diethyl phthalate 11.7 ug/L 12.1 97% (51-130) 08/12/20 :08/12/20 3.0

2,4-Dimethylphenol 13.9 ug/L 12.1 115% (59-124) 08/12/20 :08/12/20 6.0

Dimethyl phthalate 12.2 ug/L 12.1 101% (66-130) 08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol 1.78 ug/L 12.1 15% (56-118) 08/12/20 :08/12/20 L11.2

2,4-Dinitrophenol ND ug/L 60.6 % (39-123) 08/12/20 :08/12/20 L115

2,4-Dinitrotoluene 9.47 ug/L 12.1 78% (76-133) 08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene 11.1 ug/L 12.1 92% (77-133) 08/12/20 :08/12/20 3.0

Bis(2-ethylhexyl) phthalate 14.8 ug/L 12.1 122% (58-137) 08/12/20 :08/12/20 4.5

Fluoranthene 11.2 ug/L 12.1 93% (74-130) 08/12/20 :08/12/20 3.0

Fluorene 10.1 ug/L 12.1 83% (70-122) 08/12/20 :08/12/20 3.0

Hexachlorobenzene 11.4 ug/L 12.1 94% (62-142) 08/12/20 :08/12/20 3.0

Hexachlorobutadiene 6.12 ug/L 12.1 50% (68-128) 08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene 2.73 ug/L 12.1 23% (28-108) 08/12/20 :08/12/20 L10.60

Hexachloroethane 6.82 ug/L 12.1 56% (55-118) 08/12/20 :08/12/20 3.0

Indeno(1,2,3-cd)pyrene 11.4 ug/L 12.1 94% (69-130) 08/12/20 :08/12/20 3.0

Isophorone 12.3 ug/L 12.1 101% (62-136) 08/12/20 :08/12/20 3.0

2-Methylnaphthalene 7.42 ug/L 12.1 61% (58-117) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 12 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

LCS (B20H170-BS1)

2-Methylphenol 12.2 ug/L 12.1 101% (55-123) 08/12/20 :08/12/20 6.0

3- & 4-Methylphenol 12.0 ug/L 12.1 99% (50-119) 08/12/20 :08/12/20 6.0

Naphthalene 8.09 ug/L 12.1 67% (70-119) 08/12/20 :08/12/20 L13.0

2-Nitroaniline 10.6 ug/L 12.1 88% (74-143) 08/12/20 :08/12/20 6.0

3-Nitroaniline 10.1 ug/L 12.1 83% (53-135) 08/12/20 :08/12/20 6.0

4-Nitroaniline 9.28 ug/L 12.1 77% (42-147) 08/12/20 :08/12/20 6.0

Nitrobenzene 10.8 ug/L 12.1 89% (65-123) 08/12/20 :08/12/20 3.0

2-Nitrophenol 9.99 ug/L 12.1 82% (65-120) 08/12/20 :08/12/20 6.0

4-Nitrophenol 26.8 ug/L 60.6 44% (35-54) 08/12/20 :08/12/20 15

N-Nitrosodimethylamine 6.98 ug/L 12.1 58% (33-69) 08/12/20 :08/12/20 3.0

N-Nitrosodi-n-propylamine 12.8 ug/L 12.1 105% (59-131) 08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine 11.6 ug/L 12.1 96% (72-127) 08/12/20 :08/12/20 3.0

Pentachlorophenol 9.17 ug/L 12.1 76% (42-130) 08/12/20 :08/12/20 3.0

Phenanthrene 10.6 ug/L 12.1 88% (73-126) 08/12/20 :08/12/20 3.0

Phenol 9.79 ug/L 12.1 81% (48-88) 08/12/20 :08/12/20 3.0

Pyrene 10.9 ug/L 12.1 90% (72-130) 08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol 9.15 ug/L 12.1 75% (52-114) 08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene 7.05 ug/L 12.1 58% (61-124) 08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol 11.2 ug/L 12.1 93% (63-120) 08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol 10.5 ug/L 12.1 86% (71-119) 08/12/20 :08/12/20 3.0

Surrogate

86% (34-84)  212-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

79% (26-77)  19Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

108% (52-126)  26Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

97% (44-130)  232-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

80% (42-141)  202,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

98% (38-175)  24p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Matrix Spike (B20H170-MS1) Source: W20H057-02

Acenaphthene 10.9 ug/L 12.1 ND 90% (70-130) 08/12/20 :08/12/20 3.0

Acenaphthylene 11.2 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0

Anthracene 12.4 ug/L 12.1 ND 102% (70-130) 08/12/20 :08/12/20 3.0

Benzo(a)anthracene 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

Benzo(a)pyrene 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0

Benzo(b)fluoranthene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0

Benzo(g,h,i)perylene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Benzo(k)fluoranthene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

4-Bromophenylphenyl ether 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

Butyl benzyl phthalate 16.0 ug/L 12.1 ND 132% (70-130) 08/12/20 :08/12/20 M113.0

4-Chloro-3-methylphenol 18.9 ug/L 12.1 ND 156% (70-130) 08/12/20 :08/12/20 M113.0

4-Chloroaniline 2.82 ug/L 12.1 ND 23% (70-130) 08/12/20 :08/12/20 M40.60

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 13 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike (B20H170-MS1) Source: W20H057-02

Bis(2-chloroethoxy) methane 13.0 ug/L 12.1 ND 107% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroethyl) ether 12.9 ug/L 12.1 ND 106% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-chloroisopropyl) ether 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

2-Chloronaphthalene 9.59 ug/L 12.1 ND 79% (70-130) 08/12/20 :08/12/20 L13.0

2-Chlorophenol 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

4-Chlorophenylphenyl ether 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0

Chrysene 11.8 ug/L 12.1 ND 97% (70-130) 08/12/20 :08/12/20 3.0

Di-n-butyl phthalate 14.9 ug/L 12.1 ND 123% (70-130) 08/12/20 :08/12/20 3.0

Di-n-octyl phthalate 18.4 ug/L 12.1 ND 152% (70-130) 08/12/20 :08/12/20 M113.0

Dibenzo(a,h)anthracene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Dibenzofuran 11.1 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0

1,2-Dichlorobenzene 8.58 ug/L 12.1 ND 71% (70-130) 08/12/20 :08/12/20 3.0

1,3-Dichlorobenzene 8.40 ug/L 12.1 ND 69% (70-130) 08/12/20 :08/12/20 M43.0

1,4-Dichlorobenzene 8.57 ug/L 12.1 ND 71% (70-130) 08/12/20 :08/12/20 3.0

2,4-Dichlorophenol 13.4 ug/L 12.1 ND 110% (70-130) 08/12/20 :08/12/20 3.0

Diethyl phthalate 14.5 ug/L 12.1 ND 120% (70-130) 08/12/20 :08/12/20 3.0

2,4-Dimethylphenol 16.2 ug/L 12.1 ND 134% (70-130) 08/12/20 :08/12/20 M116.0

Dimethyl phthalate 13.6 ug/L 12.1 ND 112% (70-130) 08/12/20 :08/12/20 3.0

4,6-Dinitro-2-methylphenol 13.6 ug/L 12.1 ND 113% (50-150) 08/12/20 :08/12/20 L16.0

2,4-Dinitrophenol 65.2 ug/L 60.6 ND 108% (50-150) 08/12/20 :08/12/20 L115

2,4-Dinitrotoluene 11.8 ug/L 12.1 ND 97% (70-130) 08/12/20 :08/12/20 3.0

2,6-Dinitrotoluene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0

Bis(2-ethylhexyl) phthalate 23.1 ug/L 12.1 6.67 135% (70-130) 08/12/20 :08/12/20 M54.5

Fluoranthene 12.2 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Fluorene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0

Hexachlorobenzene 11.9 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0

Hexachlorobutadiene 7.43 ug/L 12.1 ND 61% (70-130) 08/12/20 :08/12/20 L13.0

Hexachlorocyclopentadiene 7.13 ug/L 12.1 ND 59% (70-130) 08/12/20 :08/12/20 L16.0

Hexachloroethane 8.22 ug/L 12.1 ND 68% (70-130) 08/12/20 :08/12/20 M43.0

Indeno(1,2,3-cd)pyrene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0

Isophorone 15.3 ug/L 12.1 ND 126% (70-130) 08/12/20 :08/12/20 3.0

2-Methylnaphthalene 10.4 ug/L 12.1 ND 85% (70-130) 08/12/20 :08/12/20 3.0

2-Methylphenol 16.8 ug/L 12.1 ND 138% (70-130) 08/12/20 :08/12/20 M116.0

3- & 4-Methylphenol 19.2 ug/L 12.1 ND 158% (70-130) 08/12/20 :08/12/20 M116.0

Naphthalene 9.44 ug/L 12.1 ND 78% (70-130) 08/12/20 :08/12/20 L13.0

2-Nitroaniline 13.8 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 6.0

3-Nitroaniline 2.88 ug/L 12.1 ND 24% (70-130) 08/12/20 :08/12/20 M41.2

4-Nitroaniline 4.73 ug/L 12.1 ND 39% (70-130) 08/12/20 :08/12/20 M41.2

Nitrobenzene 12.8 ug/L 12.1 ND 105% (70-130) 08/12/20 :08/12/20 3.0

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 14 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike (B20H170-MS1) Source: W20H057-02

2-Nitrophenol 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 6.0

4-Nitrophenol 52.9 ug/L 60.6 ND 87% (50-150) 08/12/20 :08/12/20 15

N-Nitrosodimethylamine 7.37 ug/L 12.1 ND 61% (70-130) 08/12/20 :08/12/20 M43.0

N-Nitrosodi-n-propylamine 14.8 ug/L 12.1 ND 122% (70-130) 08/12/20 :08/12/20 3.0

N-Nitrosodiphenylamine 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0

Pentachlorophenol 22.3 ug/L 12.1 ND 184% (70-130) 08/12/20 :08/12/20 M113.0

Phenanthrene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0

Phenol 12.8 ug/L 12.1 ND 106% (50-150) 08/12/20 :08/12/20 3.0

Pyrene 12.0 ug/L 12.1 ND 99% (70-130) 08/12/20 :08/12/20 3.0

2,3,4,6-Tetrachlorophenol 12.3 ug/L 12.1 ND 102% (70-130) 08/12/20 :08/12/20 6.0

1,2,4-Trichlorobenzene 8.27 ug/L 12.1 ND 68% (70-130) 08/12/20 :08/12/20 L13.0

2,4,5-Trichlorophenol 14.1 ug/L 12.1 ND 117% (70-130) 08/12/20 :08/12/20 6.0

2,4,6-Trichlorophenol 13.6 ug/L 12.1 ND 112% (70-130) 08/12/20 :08/12/20 3.0

Surrogate

103% (34-84)  252-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

87% (26-77)  21Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

119% (52-126)  29Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

100% (44-130)  242-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

115% (42-141)  282,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

78% (38-175)  19p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Acenaphthene 11.2 ug/L 12.1 ND 92% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Acenaphthylene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Anthracene 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Benzo(a)anthracene 12.7 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 3.0 0.2 (50)

Benzo(a)pyrene 11.0 ug/L 12.1 ND 91% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Benzo(b)fluoranthene 10.8 ug/L 12.1 ND 89% (70-130) 08/12/20 :08/12/20 3.0 7 (50)

Benzo(g,h,i)perylene 11.6 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

Benzo(k)fluoranthene 10.7 ug/L 12.1 ND 88% (70-130) 08/12/20 :08/12/20 3.0 7 (50)

4-Bromophenylphenyl ether 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 0.8 (50)

Butyl benzyl phthalate 15.3 ug/L 12.1 ND 126% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

4-Chloro-3-methylphenol 18.1 ug/L 12.1 ND 150% (70-130) 08/12/20 :08/12/20 M113.0 4 (50)

4-Chloroaniline 3.14 ug/L 12.1 ND 26% (70-130) 08/12/20 :08/12/20 M43.0  (50)

Bis(2-chloroethoxy) methane 12.8 ug/L 12.1 ND 106% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

Bis(2-chloroethyl) ether 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 3.0 6 (50)

Bis(2-chloroisopropyl) ether 11.1 ug/L 12.1 ND 91% (70-130) 08/12/20 :08/12/20 3.0 9 (50)

2-Chloronaphthalene 10.3 ug/L 12.1 ND 85% (70-130) 08/12/20 :08/12/20 L13.0 7 (50)

2-Chlorophenol 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

4-Chlorophenylphenyl ether 10.8 ug/L 12.1 ND 89% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

Chrysene 11.5 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 15 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Di-n-butyl phthalate 14.4 ug/L 12.1 ND 119% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Di-n-octyl phthalate 17.7 ug/L 12.1 ND 146% (70-130) 08/12/20 :08/12/20 M113.0 3 (50)

Dibenzo(a,h)anthracene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Dibenzofuran 11.2 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

1,2-Dichlorobenzene 8.87 ug/L 12.1 ND 73% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

1,3-Dichlorobenzene 9.06 ug/L 12.1 ND 75% (70-130) 08/12/20 :08/12/20 M43.0 8 (50)

1,4-Dichlorobenzene 9.09 ug/L 12.1 ND 75% (70-130) 08/12/20 :08/12/20 3.0 6 (50)

2,4-Dichlorophenol 13.0 ug/L 12.1 ND 108% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

Diethyl phthalate 14.1 ug/L 12.1 ND 116% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

2,4-Dimethylphenol 15.5 ug/L 12.1 ND 128% (70-130) 08/12/20 :08/12/20 6.0 4 (50)

Dimethyl phthalate 13.2 ug/L 12.1 ND 109% (70-130) 08/12/20 :08/12/20 3.0 3 (50)

4,6-Dinitro-2-methylphenol 13.9 ug/L 12.1 ND 114% (50-150) 08/12/20 :08/12/20 L16.0 2 (50)

2,4-Dinitrophenol 65.8 ug/L 60.6 ND 109% (50-150) 08/12/20 :08/12/20 L115 0.9 (50)

2,4-Dinitrotoluene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 0.4 (50)

2,6-Dinitrotoluene 11.8 ug/L 12.1 ND 98% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Bis(2-ethylhexyl) phthalate 24.2 ug/L 12.1 6.67 145% (70-130) 08/12/20 :08/12/20 M54.5 5 (50)

Fluoranthene 12.2 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 0.02 (50)

Fluorene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 0.1 (50)

Hexachlorobenzene 11.7 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

Hexachlorobutadiene 8.48 ug/L 12.1 ND 70% (70-130) 08/12/20 :08/12/20 L13.0 13 (50)

Hexachlorocyclopentadiene 7.81 ug/L 12.1 ND 64% (70-130) 08/12/20 :08/12/20 L16.0 9 (50)

Hexachloroethane 8.86 ug/L 12.1 ND 73% (70-130) 08/12/20 :08/12/20 M43.0 7 (50)

Indeno(1,2,3-cd)pyrene 11.7 ug/L 12.1 ND 96% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Isophorone 15.0 ug/L 12.1 ND 124% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

2-Methylnaphthalene 11.3 ug/L 12.1 ND 93% (70-130) 08/12/20 :08/12/20 3.0 9 (50)

2-Methylphenol 13.7 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 6.0 20 (50)

3- & 4-Methylphenol 17.9 ug/L 12.1 ND 148% (70-130) 08/12/20 :08/12/20 M116.0 7 (50)

Naphthalene 10.5 ug/L 12.1 ND 87% (70-130) 08/12/20 :08/12/20 L13.0 11 (50)

2-Nitroaniline 13.9 ug/L 12.1 ND 115% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

3-Nitroaniline 3.15 ug/L 12.1 1.05 17% (70-130) 08/12/20 :08/12/20 M40.60  (50)

4-Nitroaniline 4.82 ug/L 12.1 0.898 32% (70-130) 08/12/20 :08/12/20 M40.60  (50)

Nitrobenzene 12.5 ug/L 12.1 ND 103% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

2-Nitrophenol 12.6 ug/L 12.1 ND 104% (70-130) 08/12/20 :08/12/20 6.0 4 (50)

4-Nitrophenol 51.0 ug/L 60.6 ND 84% (50-150) 08/12/20 :08/12/20 15 4 (50)

N-Nitrosodimethylamine 6.99 ug/L 12.1 ND 58% (70-130) 08/12/20 :08/12/20 M43.0 5 (50)

N-Nitrosodi-n-propylamine 14.4 ug/L 12.1 ND 119% (70-130) 08/12/20 :08/12/20 3.0 2 (50)

N-Nitrosodiphenylamine 12.1 ug/L 12.1 ND 100% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

Pentachlorophenol 22.8 ug/L 12.1 ND 188% (70-130) 08/12/20 :08/12/20 M113.0 2 (50)

Phenanthrene 11.4 ug/L 12.1 ND 94% (70-130) 08/12/20 :08/12/20 3.0 4 (50)

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 16 of 55



City of Portland

Water Pollution Control Laboratory
6543 N. Burlington Ave. / Portland OR 97203  (503) 823-5600  fax (503) 823-5656

ORELAP Certification ID 4023

Project: Riot Control Agent Residual 

Investigation

Client: Spill Protection and Citizen Response

W20H057Work Order: Received: 08/07/20 08:41

Result MRLUnits Level

Spike

Result

Source %Rec

(Limits)

RPD

(Limit) Qualifier Analyte

Semivolatile Organics - QC

Prepared:

Analyzed

Semivolatile Organic Compounds by GCMS - Batch B20H170

Matrix Spike Dup (B20H170-MSD1) Source: W20H057-02

Phenol 12.4 ug/L 12.1 ND 102% (50-150) 08/12/20 :08/12/20 3.0 4 (50)

Pyrene 11.5 ug/L 12.1 ND 95% (70-130) 08/12/20 :08/12/20 3.0 5 (50)

2,3,4,6-Tetrachlorophenol 12.2 ug/L 12.1 ND 101% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

1,2,4-Trichlorobenzene 8.97 ug/L 12.1 ND 74% (70-130) 08/12/20 :08/12/20 L13.0 8 (50)

2,4,5-Trichlorophenol 13.9 ug/L 12.1 ND 115% (70-130) 08/12/20 :08/12/20 6.0 1 (50)

2,4,6-Trichlorophenol 13.7 ug/L 12.1 ND 113% (70-130) 08/12/20 :08/12/20 3.0 1 (50)

Surrogate

98% (34-84)  242-Fluorophenol ug/L 24.2 08/12/20 :08/12/20 SU2

83% (26-77)  20Phenol-d6 ug/L 24.2 08/12/20 :08/12/20 SU2

116% (52-126)  28Nitrobenzene-d5 ug/L 24.2 08/12/20 :08/12/20 

93% (44-130)  232-Fluorobiphenyl ug/L 24.2 08/12/20 :08/12/20 

111% (42-141)  272,4,6-Tribromophenol ug/L 24.2 08/12/20 :08/12/20 

69% (38-175)  17p-Terphenyl-d14 ug/L 24.2 08/12/20 :08/12/20 

Qualifiers

D2 The sample required dilution due to high levels of target analytes.

D4 Reporting limit is raised for this analyte due to non-target matrix interference.

L1 Recovery for this analyte in the laboratory control sample was outside the acceptance range (low).  Sample results may be 

low estimates.

M11 Matrix spike recovery for this analyte was high; the analyte was not detected in the sample and results are not affected.

M4 Based on low matrix spike recovery, the sample result may be a low estimate due to matrix interference.

M5 Based on high matrix spike recovery, the sample result should be considered an estimate due to matrix effect and/or 

non-homogeneous matrix.

N Refer to case narrative.

SU2 Recovery for one or more surrogate compounds was outside the acceptance range (high). Sample results may be high  

estimates.

Definitions 

Sample results reported on a dry weight basis

Relative Percent Difference

dryNot ReportableNR

Analyte DetectedDET

% Rec. Percent Recovery RPD

ND Analyte Not Detected at or above the reporting limit

MDLMRL Method Detection LimitMethod Reporting Limit

* This analyte is not certified under NELAP

The results in this report apply only to the samples analyzed. Qualifiers and case 

narrative comments are essential to interpretation of the analytical results. Report 

reproductions and/or data summaries without qualifiers and comments are incomplete.

08/26/20 15:02Reported:

Jennifer Shackelford, Laboratory Manager Page 17 of 55
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7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

( 7KH�UHVXOW�LV�DQ�HVWLPDWH�DPRXQW�EHFDXVH�WKH�YDOXH�H[FHHGHG�WKH�LQVWUXPHQW�FDOLEUDWLRQ�UDQJH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/�

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

+ 7KH KROGLQJ WLPH IRU WKLV WHVW LV LPPHGLDWHO\ IROORZLQJ VDPSOH FROOHFWLRQ��7KH VDPSOHV ZHUH DQDO\]HG DV VRRQ DV SRVVLEOH DIWHU

UHFHLSW�E\�WKH�ODERUDWRU\��

7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

( 7KH�SHUFHQW�GLIIHUHQFH�IRU�WKH�VHULDO�GLOXWLRQ�ZDV�JUHDWHU�WKDQ������LQGLFDWLQJ�D�SRVVLEOH�PDWUL[�LQWHUIHUHQFH�LQ�WKH�VDPSOH�

0 7KH�GXSOLFDWH�LQMHFWLRQ�SUHFLVLRQ�ZDV�QRW�PHW�

1 7KH�0DWUL[�6SLNH�VDPSOH�UHFRYHU\�LV�QRW�ZLWKLQ�FRQWURO�OLPLWV���6HH�FDVH�QDUUDWLYH�

6 7KH�UHSRUWHG�YDOXH�ZDV�GHWHUPLQHG�E\�WKH�0HWKRG�RI�6WDQGDUG�$GGLWLRQV��06$��

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/�

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

: 7KH�SRVW�GLJHVWLRQ�VSLNH�IRU�IXUQDFH�$$�DQDO\VLV�LV�RXW�RI�FRQWURO�OLPLWV��ZKLOH�VDPSOH�DEVRUEDQFH�LV�OHVV�WKDQ�����RI�VSLNH�

DEVRUEDQFH�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�PDWUL[�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

� 7KH�FRUUHODWLRQ�FRHIILFLHQW�IRU�WKH�06$�LV�OHVV�WKDQ�������

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

7KH�UHVXOW�LV�DQ�RXWOLHU���6HH�FDVH�QDUUDWLYH�

7KH�FRQWURO�OLPLW�FULWHULD�LV�QRW�DSSOLFDEOH���6HH�FDVH�QDUUDWLYH�

$ $�WHQWDWLYHO\�LGHQWLILHG�FRPSRXQG��D�VXVSHFWHG�DOGRO�FRQGHQVDWLRQ�SURGXFW�

% 7KH�DQDO\WH�ZDV�IRXQG�LQ�WKH�DVVRFLDWHG�PHWKRG�EODQN�DW�D�OHYHO�WKDW�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�VDPSOH�UHVXOW�DV�GHILQHG�E\�WKH�

'2'�RU�1(/$&�VWDQGDUGV�

& 7KH�DQDO\WH�ZDV�TXDOLWDWLYHO\�FRQILUPHG�XVLQJ�*&�06�WHFKQLTXHV��SDWWHUQ�UHFRJQLWLRQ��RU�E\�FRPSDULQJ�WR�KLVWRULFDO�GDWD�

' 7KH�UHSRUWHG�UHVXOW�LV�IURP�D�GLOXWLRQ�

( 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

- 7KH�UHVXOW�LV�DQ�HVWLPDWHG�YDOXH�

1 7KH�UHVXOW�LV�SUHVXPSWLYH���7KH�DQDO\WH�ZDV�WHQWDWLYHO\�LGHQWLILHG��EXW��D�FRQILUPDWLRQ�DQDO\VLV�ZDV�QRW�SHUIRUPHG�

3
7KH�*&�RU�+3/&�FRQILUPDWLRQ�FULWHULD�ZDV�H[FHHGHG���7KH�UHODWLYH�SHUFHQW�GLIIHUHQFH�LV�JUHDWHU�WKDQ�����EHWZHHQ�WKH�WZR�

DQDO\WLFDO�UHVXOWV�

8 7KH�DQDO\WH�ZDV�DQDO\]HG�IRU��EXW�ZDV�QRW�GHWHFWHG���1RQ�GHWHFW���DW�RU�DERYH�WKH�05/�0'/�

'2'�460�����GHILQLWLRQ ��$QDO\WH�ZDV�QRW�GHWHFWHG�DQG�LV�UHSRUWHG�DV�OHVV�WKDQ�WKH�/2'�RU�DV�GHILQHG�E\�WKH�SURMHFW��7KH�

GHWHFWLRQ�OLPLW�LV�DGMXVWHG�IRU��GLOXWLRQ�

L 7KH�05/�0'/�RU�/24�/2'�LV�HOHYDWHG�GXH�WR�D�FKURPDWRJUDSKLF�LQWHUIHUHQFH�

; 6HH�FDVH�QDUUDWLYH�

4 6HH�FDVH�QDUUDWLYH���2QH�RU�PRUH�TXDOLW\�FRQWURO�FULWHULD�ZDV�RXWVLGH�WKH�OLPLWV�

) 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�PDWFKHV�WKH�HOXWLRQ�SDWWHUQ�RI�WKH�FDOLEUDWLRQ�VWDQGDUG�

/ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�OLJKWHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

+ 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW��EXW�WKH�HOXWLRQ�SDWWHUQ�LQGLFDWHV�WKH�SUHVHQFH�RI�D�

JUHDWHU�DPRXQW�RI�KHDYLHU�PROHFXODU�ZHLJKW�FRQVWLWXHQWV�WKDQ�WKH�FDOLEUDWLRQ�VWDQGDUG�

2 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�DQ�RLO��EXW�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

< 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�RI�WKH�VDPSOH�UHVHPEOHV�D�SHWUROHXP�SURGXFW�HOXWLQJ�LQ�DSSUR[LPDWHO\�WKH�FRUUHFW�FDUERQ�UDQJH��

EXW�WKH�HOXWLRQ�SDWWHUQ�GRHV�QRW�PDWFK�WKH�FDOLEUDWLRQ�VWDQGDUG�

= 7KH�FKURPDWRJUDSKLF�ILQJHUSULQW�GRHV�QRW�UHVHPEOH�D�SHWUROHXP�SURGXFW�
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��$ODVND�'(+ KWWS���GHF�DODVND�JRY�HK�ODE�FV�FVDSSURYDO�KWP 867����

��$UL]RQD�'+6 KWWS���ZZZ�D]GKV�JRY�ODE�OLFHQVH�HQY�KWP $=����

��$UNDQVDV���'(4 KWWS���ZZZ�DGHT�VWDWH�DU�XV�WHFKVYV�ODEFHUW�KWP �������

��&DOLIRUQLD�'+6��(/$3� KWWS���ZZZ�FGSK�FD�JRY�FHUWOLF�ODEV�3DJHV�(/$3�DVS[ ����

��'2'�(/$3
KWWS���ZZZ�GHQL[�RVG�PLO�HGTZ�$FFUHGLWDWLRQ�$FFUHGLWHG/DEV�FIP

/������5�

��)ORULGD�'2+ KWWS���ZZZ�GRK�VWDWH�IO�XV�ODE�(QY/DE&HUW�:DWHU&HUW�KWP (�����

��+DZDLL�'2+ KWWS���KHDOWK�KDZDLL�JRY� �

��,62������ KWWS���ZZZ�SMODEV�FRP� /�����

��/RXLVLDQD�'(4 KWWS���ZZZ�GHT�ORXLVLDQD�JRY�SDJH�OD�ODE�DFFUHGLWDWLRQ �����

��0DLQH�'+6 KWWS���ZZZ�PDLQH�JRY�GKKV� :$�����

��0LQQHVRWD�'2+ KWWS���ZZZ�KHDOWK�VWDWH�PQ�XV�DFFUHGLWDWLRQ �����������

��1HYDGD�'(3 KWWS���QGHS�QY�JRY�EVGZ�ODEVHUYLFH�KWP :$�����

��1HZ�-HUVH\�'(3 KWWS���ZZZ�QM�JRY�GHS�HQIRUFHPHQW�RTD�KWPO :$���

��1HZ�<RUN���'2+ KWWSV���ZZZ�ZDGVZRUWK�RUJ�UHJXODWRU\�HODS �����

��1RUWK�&DUROLQD�'(4

KWWSV���GHT�QF�JRY�DERXW�GLYLVLRQV�ZDWHU�UHVRXUFHV�ZDWHU�UHVRXUFHV�

GDWD�ZDWHU�VFLHQFHV�KRPH�SDJH�ODERUDWRU\�FHUWLILFDWLRQ�EUDQFK�QRQ�ILHOG�ODE�

FHUWLILFDWLRQ ���

��2NODKRPD�'(4 KWWS���ZZZ�GHT�VWDWH�RN�XV�&6'QHZ�ODEFHUW�KWP ����

��2UHJRQ�±�'(4��1(/$3�

KWWS���SXEOLF�KHDOWK�RUHJRQ�JRY�/DERUDWRU\6HUYLFHV�(QYLURQPHQWDO/DERUDWRU

\$FFUHGLWDWLRQ�3DJHV�LQGH[�DVS[ :$������

��6RXWK�&DUROLQD�'+(& KWWS���ZZZ�VFGKHF�JRY�HQYLURQPHQW�(QYLURQPHQWDO/DE&HUWLILFDWLRQ� �����

��7H[DV�&(4 KWWS���ZZZ�WFHT�WH[DV�JRY�ILHOG�TD�HQYBODEBDFFUHGLWDWLRQ�KWPO 7���������

��:DVKLQJWRQ�'2( KWWS���ZZZ�HF\�ZD�JRY�SURJUDPV�HDS�ODEV�ODE�DFFUHGLWDWLRQ�KWPO &���

��:\RPLQJ��(3$�5HJLRQ��� KWWSV���ZZZ�HSD�JRY�UHJLRQ��ZDWHURSV�HSD�UHJLRQ���FHUWLILHG�GULQNLQJ�ZDWHU� �

��.HOVR�/DERUDWRU\�:HEVLWH ZZZ�DOVJOREDO�FRP 1$

$QDO\VHV�ZHUH�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�1(/$3�DSSURYHG�TXDOLW\�DVVXUDQFH�SURJUDP����$�FRPSOHWH�OLVWLQJ�RI�

VSHFLILF�1(/$3�FHUWLILHG�DQDO\WHV��FDQ�EH�IRXQG�LQ�WKH�FHUWLILFDWLRQ�VHFWLRQ�DW�ZZZ�$/6*OREDO�FRP�RU�DW�WKH�DFFUHGLWDWLRQ�ERGLHV�

ZHE�VLWH�
3OHDVH�UHIHU�WR�WKH�FHUWLILFDWLRQ�DQG�RU�DFFUHGLWDWLRQ�ERG\
V�ZHE�VLWH�LI�VDPSOHV�DUH�VXEPLWWHG�IRU�FRPSOLDQFH�SXUSRVHV���7KH�VWDWHV�

KLJKOLJKWHG�DERYH��UHTXLUH�WKH�DQDO\VLV�EH�OLVWHG�RQ�WKH�VWDWH�FHUWLILFDWLRQ�LI�XVHG�IRU�FRPSOLDQFH�SXUSRVHV�DQG�LI�WKH�PHWKRG�DQOD\WH�

LV�RIIHUHG�E\�WKDW�VWDWH�
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$670 $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$�/$ $PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�$FFUHGLWDWLRQ

&$5% &DOLIRUQLD�$LU�5HVRXUFHV�%RDUG

&$6�1XPEHU &KHPLFDO�$EVWUDFW�6HUYLFH�UHJLVWU\�1XPEHU

&)& &KORURIOXRURFDUERQ

&)8 &RORQ\�)RUPLQJ�8QLW

'(& 'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ

'(4 'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

'+6 'HSDUWPHQW�RI�+HDOWK�6HUYLFHV

'2( 'HSDUWPHQW�RI�(FRORJ\

'2+ 'HSDUWPHQW�RI�+HDOWK

(3$ 8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

(/$3 (QYLURQPHQWDO�/DERUDWRU\�$FFUHGLWDWLRQ�3URJUDP

*& *DV�&KURPDWRJUDSK\

*&�06 *DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\

/2' /LPLW�RI�'HWHFWLRQ

/24 /LPLW�RI�4XDQWLWDWLRQ

/8)7 /HDNLQJ�8QGHUJURXQG�)XHO�7DQN

0 0RGLILHG

0&/ 0D[LPXP�&RQWDPLQDQW�/HYHO�LV�WKH�KLJKHVW�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�D�VXEVWDQFH�

DOORZHG�LQ�GULQNLQJ�ZDWHU�DV�HVWDEOLVKHG�E\�WKH�86(3$�

0'/ 0HWKRG�'HWHFWLRQ�/LPLW

031 0RVW�3UREDEOH�1XPEHU

05/ 0HWKRG�5HSRUWLQJ�/LPLW

1$ 1RW�$SSOLFDEOH

1& 1RW�&DOFXODWHG

1&$6, 1DWLRQDO�&RXQFLO�RI�WKH�3DSHU�,QGXVWU\�IRU�$LU�DQG�6WUHDP�,PSURYHPHQW

1' 1RW�'HWHFWHG

1,26+ 1DWLRQDO�,QVWLWXWH�IRU�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK

34/ 3UDFWLFDO�4XDQWLWDWLRQ�/LPLW

5&5$ 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW

6,0 6HOHFWHG�,RQ�0RQLWRULQJ

73+ 7RWDO�3HWUROHXP�+\GURFDUERQV

WU 7UDFH�OHYHO�LV�WKH�FRQFHQWUDWLRQ�RI�DQ�DQDO\WH�WKDW�LV�OHVV�WKDQ�WKH�34/�EXW�JUHDWHU�WKDQ�RU�

HTXDO�WR�WKH�0'/�
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$XJXVW��������� 6HUYLFH�5HTXHVW�1R�.�������

-HQQLIHU�6KDFNHOIRUG
&LW\�RI�3RUWODQG
�����1��%XUOLQJWRQ�$YH
3RUWODQG��25������

$OO�WHVWLQJ�ZDV�SHUIRUPHG�DFFRUGLQJ�WR�RXU�ODERUDWRU\¶V�TXDOLW\�DVVXUDQFH�SURJUDP�DQG�PHW�WKH�
UHTXLUHPHQWV�RI�WKH�71,�VWDQGDUGV�H[FHSW�DV�QRWHG�LQ�WKH�FDVH�QDUUDWLYH�UHSRUW���$Q\�WHVWLQJ�QRW�
LQFOXGHG�LQ�WKH�ODE
V�DFFUHGLWDWLRQ�LV�LGHQWLILHG�RQ�D�1RQ�&HUWLILHG�$QDO\WHV�UHSRUW���$OO�UHVXOWV�DUH�
LQWHQGHG�WR�EH�FRQVLGHUHG�LQ�WKHLU�HQWLUHW\��$/6�(QYLURQPHQWDO�LV�QRW�UHVSRQVLEOH�IRU�XVH�RI�OHVV�WKDQ�
WKH�FRPSOHWH�UHSRUW���5HVXOWV�DSSO\�RQO\�WR�WKH�LQGLYLGXDO�VDPSOHV�VXEPLWWHG�WR�WKH�ODE�IRU�DQDO\VLV��DV�
OLVWHG�LQ�WKH�UHSRUW���7KH�PHDVXUHPHQW�XQFHUWDLQW\�RI�WKH�UHVXOWV�LQFOXGHG�LQ�WKLV�UHSRUW�LV�ZLWKLQ�WKDW�
H[SHFWHG�ZKHQ�XVLQJ�WKH�SUHVFULEHG�PHWKRG�V���DQG�UHSUHVHQWHG�E\�/DERUDWRU\�&RQWURO�6DPSOH�
FRQWURO�OLPLWV���$Q\�HYHQWV��VXFK�DV�4&�IDLOXUHV�RU�+ROGLQJ�7LPH�H[FHHGDQFHV��ZKLFK�PD\�DGG�WR�WKH�
XQFHUWDLQW\�DUH�H[SODLQHG�LQ�WKH�UHSRUW�QDUUDWLYH�RU�DUH�IODJJHG�ZLWK�TXDOLILHUV��7KH�IODJV�DUH�H[SODLQHG�
LQ�WKH�5HSRUW�4XDOLILHUV�DQG�'HILQLWLRQV�SDJH�RI�WKLV�UHSRUW�

)RU�\RXU�UHIHUHQFH��WKHVH�DQDO\VHV�KDYH�EHHQ�DVVLJQHG�RXU�VHUYLFH�UHTXHVW�QXPEHU
(QFORVHG�DUH�WKH�UHVXOWV�RI�WKH�VDPSOH�V��VXEPLWWHG�WR�RXU�ODERUDWRU\

/DERUDWRU\�5HVXOWV�IRU� 5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ

'HDU�-HQQLIHU�

$XJXVW���������
.��������

3OHDVH�FRQWDFW�PH�LI�\RX�KDYH�DQ\�TXHVWLRQV���0\�H[WHQVLRQ�LV��������<RX�PD\�DOVR�FRQWDFW�PH�YLD�
HPDLO�DW�-DQLFH�-DHJHU#DOVJOREDO�FRP�

5HVSHFWIXOO\�VXEPLWWHG�

$/6�*URXS�86$��&RUS��GED�$/6�(QYLURQPHQWDO

-DQLFH�-DHJHU
3URMHFW�0DQDJHU

GED�$/6�(QYLURQPHQWDO

$/6�*URXS�86$��&RUS�

$''5(66

)$;3+21(

�����-HIIHUVRQ�5RDG��%XLOGLQJ������6XLWH������5RFKHVWHU��1<������

������������������������������ _
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&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���� ���� ���� XJ�/ �����

&/,(17�,'� :��+������ /DE�,'� .�����������

$QDO\WH 5HVXOWV )ODJ 0'/ 05/ 8QLWV 0HWKRG

&KURPLXP��+H[DYDOHQW��'LVVROYHG ���� ���� ���� XJ�/ �����

6$03/(�'(7(&7,21�6800$5<
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:��+������.����������� �������� ����

:��+������.����������� �������� ����

&OLHQW� 3RUWODQG��&LW\�RI 6HUYLFH�5HTXHVW�.�������

3URMHFW� 5LRW�&RQWURO�$JHQW�5HVLGXDO�,QYHVWLJDWLRQ�:��+���

6$03/(�&5266�5()(5(1&(

6$03/(�� &/,(17�6$03/(�,' '$7( 7,0(

3ULQWHG��������������������30 6DPSOH�6XPPDU\3DJH����RI���
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,QWUD�1HWZRUN &KDLQ RI &XVWRG\

3URMHFW 1DPH�

3URMHFW 1XPEHU�

3URMHFW 0DQDJHU� -HQQLIHU 6KDFNHOIRUG

&RPSDQ\�

6DPSOH

/DE &RGH &OLHQW 6DPSOH ,' RI&RQW� 7LPH 6HQG 7R

)ROGHU &RPPHQWV�

6SHFLDO ,QVWUXFWLRQV�&RPPHQWV

^L�I�'M�I�
�? .�������

,QYRLFH ,QIRUPDWLRQ

WR

(22

BB ,9� 'DWD 9DOLGDWLRQ 5HSRUW ZLWK 5DZ 'DWD

5HSRUW 5HTXLUHPHQWV

ILW �

�

7XUQDURXQG 5HTXLUHPHQWV

BB 586+ �6XUaKDUJHV $SSO\�

5HFHLYHG %\�

S+ &KHFNHG

�$D"
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e
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< 1

< 1

6DPSOH %RQOH

6DPH 'D\ 5XOH

&/,(17

<

< 1

,FH PHOWHG 3RRUO\ 3DFNHG �GHVFULEHG EHORZ�

&OLHQW DZDUH DW GURS�RII &OLHQW QRWLILHG E\� B

RXW RI 7HPSHUDWXUH� QRWH SDFNLQJ�LFH FRQGLWLRQ�

	&OLHXW $SSURYDO WR 5XQ 6DPSOHV� 6WDQGLQJ $SSURYDO

� &XVWRG\ SDSHUV SURSHUO\ FRPSOHWHG �LQN� VLJQHG�" 1 �E 'LG 92$ YLDOV� $ON�RU 6L,OILGH KDYH VLJ
 EXEEOHV"

� 'LG DOO ERWWOHV DUULYH LQ JRRG FRXGLWLRQ �XQEURNHQ�" 1 � :KHUH GLG WKH ERWWOHV RULJLQDWH" $/6�52&

� &LUFOH� :HW ,FH 'U\ ,FH HO SDF 1 � 6RLO 92$ UHRHLYHG DV� %XON (QFRUH

�� 7HPSHUDWXUH 5HDGLQJV

2EVHUYHG 7HPS �2&�

:LWKLQ 4���&" \ 1 \ 1 \ 1 \ 1 \ 1
,I �2�&� ZHUH VDPSOHV IUR]HQ" \ \ 1 \ 1 \ 1 \ 1 \ 1

$
O &22��5©GS� DQG3��PKQQ &K©
 )��P

3URMHFW�&OLHQW WMO6 a
6O� )ROGHU 1XPEHU

&RROHU UHFHLYHG RQ��WO ?��D23�2 E\�./ &285,(5���$/�6��83�6��I�)(�'���[ 9(/2&,7<

, :HUH &XVWRG\ VHDOV RQ RXWVLGH RI FRROHU" 1 �D 3HUFKORUDWH VDPSOHV KDYH UHTXLUHG KHDGVSDFH"

$OO VDPSOHV KHOG LQ VWRUDJH ORFDWLRQ� -�'
���� VDPSOHV SODFHG LQ VWRUDJH ORFDOLRQ�

E\

E\

RQ 
'�,-D2 DW ? %�
RQ DW ZLWKLQ �� KRXUV RI VDPSOLQJ" < 1

&RROHU %UHDNGRZQO3UHVHUYDWLRQ &KHHN�� 'DWH� �� 7LPH�

�� :HUH DOO EROWOH ODEHOV FRPSOHWH �L�H� DQDO\VLV�S HV UYDWLRQ� HWF��"

��� 'LG DOO EROWOH ODEHOV DQG WDJV DJUHH ZLWK FXVWRG\ SDSHUV"

��� :HUH FRUUHFW FRQWDLQHUV XVHG IRU WKH WHVWV LQGLFDWHG"

��� :HUH ���� YLDOV DFFHSWDEOH �QR H[WUD ODEHOV� QRW OHDNLQJ�"

,1IR � E<�a#a B
a �12

<(6 &,6,'
<(6 12

��� $LU 6DPROHV� &DVVHWWHV , 7XEHV ,QWDFW ZLWK 06" &DQLVWHUV 3UHVVXUL]HG 7HGODU# %��V ,QIODWHG 1�$?

S+ /RW RI WHVW 5HDJHQW 3UHVHUYHG" /RW 5HFHLYHG ([S 6DPSOH ,' 9RO� /RW $GGHG )LQDO

SDSHU 9HV 1R $GMXVWHG $GGHG S+

!�� 1D2+

�� +12�

�� +�62�

�� 1D+6��

��� )RU ���SHVW 1R 1RWLI\ IRU �GD\

5HVLGXDO IRU&1� ,I �� FRQWDFW 30 WR DGG

&KORULQH 3KHQRO� ���� 1D�6��� ����� ����

��� ����HVW� ���
&1�� DVFRUELF �SKHQRO��

1D�6�2�

=Q$FHWDWH � � �92$V DQG ���� 1RW WR EH WHVWHG EHIRUH DQDO\VLV�

+&, �� ��
2WKHUZLVH� DOO ERWWOHV RI DOO VDPSOHV ZLWK FKHPLFDO SUHVHUYDWLYHV

DUH FKHFNHG �QRW LXVW UHQUHVHQWDWLYHVW

%RWWOH ORW QXPEHUV� HIW ���O
([SODLQ DOO 'LVFUHSDQ&LHV 2WKHU &RPPHQWV�


VLJQLILFDQW DLU EXEEOHV� 92$ ! ��� PP � :& ! , LQ� GLDPHWHU

/DEHOV VHFRQGDU\ UHYLHZHG E\�BB#B���
3& 6HFRQGDU\ 5HYLHZ� B

+3 %8/.

/27

+*)%

//����

3�?,175$1(7?4$4&?)RUPV &RQWUROOHG?&RROHU 5HFHLSW U���GRF ���������
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3�?,175$1(7?4$4&?)RUPV�&RQWUROOHG?48$/,)BURXWLQH�UHY���GRF�����������������������������������������������������������������������������������������������������������������

8� $QDO\WH�ZDV�DQDO\]HG�IRU�EXW�QRW�GHWHFWHG���

7KH�VDPSOH�TXDQWLWDWLRQ�OLPLW�KDV�EHHQ�

FRUUHFWHG�IRU�GLOXWLRQ�DQG�IRU�SHUFHQW�

PRLVWXUH��XQOHVV�RWKHUZLVH�QRWHG�LQ�WKH�FDVH�

QDUUDWLYH��

-���� (VWLPDWHG�YDOXH�GXH�WR�HLWKHU�EHLQJ�D�

7HQWDWLYHO\�,GHQWLILHG�&RPSRXQG��7,&��RU�

WKDW�WKH�FRQFHQWUDWLRQ�LV�EHWZHHQ�WKH�05/�

DQG�WKH�0'/��&RQFHQWUDWLRQV�DUH�QRW�YHULILHG�

ZLWKLQ�WKH�OLQHDU�UDQJH�RI�WKH�FDOLEUDWLRQ���)RU�

'R'��FRQFHQWUDWLRQ�!����GLIIHUHQFH�EHWZHHQ�

WZR�*&�FROXPQV��SHVWLFLGHV�$UFORUV�����

%�� $QDO\WH�ZDV�DOVR�GHWHFWHG�LQ�WKH�DVVRFLDWHG�

PHWKRG�EODQN�DW�D�FRQFHQWUDWLRQ�WKDW�PD\�

KDYH�FRQWULEXWHG�WR�WKH�VDPSOH�UHVXOW����

(� ,QRUJDQLFV��&RQFHQWUDWLRQ�LV�HVWLPDWHG�GXH�WR�

WKH�VHULDO�GLOXWLRQ�ZDV�RXWVLGH�FRQWURO�OLPLWV��

(�� 2UJDQLFV��&RQFHQWUDWLRQ�KDV�H[FHHGHG�WKH�

FDOLEUDWLRQ�UDQJH�IRU�WKDW�VSHFLILF�DQDO\VLV��

'�� &RQFHQWUDWLRQ�LV�D�UHVXOW�RI�D�GLOXWLRQ��

W\SLFDOO\�D�VHFRQGDU\�DQDO\VLV�RI�WKH�VDPSOH�

GXH�WR�H[FHHGLQJ�WKH�FDOLEUDWLRQ�UDQJH�RU�WKDW�

D�VXUURJDWH�KDV�EHHQ�GLOXWHG�RXW�RI�WKH�VDPSOH�

DQG�FDQQRW�EH�DVVHVVHG��


�� ,QGLFDWHV�WKDW�D�TXDOLW\�FRQWURO�SDUDPHWHU�KDV�

H[FHHGHG�ODERUDWRU\�OLPLWV���8QGHU�WKH�

³1RWHV´�FROXPQ�RI�WKH�)RUP�,��WKLV�TXDOLILHU�

GHQRWHV�DQDO\VLV�ZDV�SHUIRUPHG�RXW�RI�

+ROGLQJ�7LPH��

+� $QDO\VLV�ZDV�SHUIRUPHG�RXW�RI�KROG�WLPH�IRU�

WHVWV�WKDW�KDYH�DQ�³LPPHGLDWH´�KROG�WLPH�
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