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Why Are We Here?

SCience REPORTS

Cite as: Z. Tian ef al.. Science
10.1126/science.abd6951 (2020).

A ubiquitous tire rubber-derived chemical induces acute
mortality in coho salmon

Zhenyu Tian?, Haoqi Zhao®, Katherine T. Peter'?, Melissa Gonzalez"?, Jill Wetzel*, Christopher Wu'?, Ximin Hu®, Jasmine Prat*, Emma
Mudrock®, Rachel Hettinger"?, Allan E, Cortina™?, Rajshree Ghosh Biswas’, Flavio Vinicius Crizostomo Kock®, Ronald Soong®, Amy Jenne®,
Bowen Duf, Fan Hou?, Huan He?, Rachel Lundeen®?, Alicia Gilbreath?, RebeccaSutton?, Nathaniel L. Scholz®, Jay W. Davis?, Michael C.
Dodd?, Andre Simpson®, Jenifer K. McIntyre!, Edward P. Kolodziej"***

ICenter for Urban Waters, Tacoma, WA 98421, USA. ZInterdisciplinary Arts and Sciences, University of Washington Tacoma, Tacoma, WA 98421, USA. “Department of Civil
and Environmental Engineering, University of Washington, Seattle, WA 98135, USA. *School of the Environment, Washington State University, Puyallup, WA 98371, USA.
*Departmeant of Chemistry, University of Toranto, Scarborough Campus, 1265 Military Trail, Toronto, ON M1C1A4, Canada, ®Southern California Coastal Water Research
Project, Costa Mesa, CA 92626, USA. ‘San Francisco Estuary Institute, 4911 Central Avenue, Richmond, CA 94804, USA. *Environmental and Fisheries Sciences Divisian,
Morthwest Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmaospheric Administration, Seattle, WA 98112, USA. ®United States Fish and
Wildlife Service, Washingten Fish and Wildlife Office, Lacey, WA 8503, USA.

*Corresponding author. Email: koloj@uw.edu

In U.S. Pacific Northwest coho salmon (Oncorhynchus kisutch), stormwater exposure annually causes
unexplained acute mortality when adult salmon migrate to urban creeks to reproduce. By investigating this
phenomenon, we identified a highly toxic quinone transformation product of N-(1,3-dimethylbutyl)-N'-
phenyl-p-phenylenediamine) (6PPD), a globally ubiquitous tire rubber antioxidant. Retrospective analysis
of representative roadway runoff and stormwater-impacted creeks of the U.S. West Coast indicated
widespread occurrence of 6PPD-quinone (<0.3-19 pg/L) at toxic concentrations (LCso of 0.8 + 0.16 pg/L).
These results reveal unanticipated risks of 6PPD antioxidants to an aquatic species and imply toxicological
relevance for dissipated tire rubber residues.
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Tire Sleuthing

Isolating a deadly compound in tires
RESULTS

STEPS

1 Water passes through tiny pieces of tire S

tread from new and used tires

2 lon exchange removes charged components, followed
by resin chromatography to adsorb organic compounds )
@ Three solutions, one

3 Silica gel chromatography was used to separate the was toxic

remaining organic compounds by their polarity B s feneticnts tnare evante
‘ ’

one was toxic

SENENENEENN Ten major fractions captured;
one was toxic

AN Again, 10 fractions were captured,

one was toxic

RN Again, 10 different fractions were
captured, one was toxic

4 Using HPLC, the mixture is pumped through C18 (a
hydrophobic medium) to separate the chemicals

5 Another step with HPLC using pentafluorophenyl
as the medium

6 A final step with HPLC used phenyl as the medium

Fl NAL RESU LT When dried, the
resulting compound
was a pink-magenta

solid with a
relatively simple
chemical makeup

C18H22N202

-NOAA; 2021
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6PPD # 6PPD-Q

* PPD compounds added to tires to achieve 6PPD

safety standards O O J\)\

* 6PPD and other PPDs are added to tire
components during manufacturing up to ¢
percent level composition and can vary by
tire component : 0

O

* 6PPD-quinone is not added to tires and only O

6PPD-quinone

forms in the process of protecting the tire

4% eurofins
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Presenter
Presentation Notes
ES&T Letters article – this one from 2016 in which Hu and others did a comparison of detections of PFAS determined in UCMR 3 and a correlation to military sites. 

UCMR 3 – Unregulated Contaminant Monitoring Rule. Mandated out of the SDWA, that EPA on a 5 year cycle reviews the CCL (contaminant candidate list) which is the list of all chemicals/biologicals used in the US (35k-40k chemicals) pared down to approx. 20-30 (beyond the current regulated list) that may have impact on domestic drinking water supplies. Every 5 years EPA takes this list and surveys DW systems (analyze samples) in excess of 10,000 people UCMR.  If they are detected in 30%+, they become a candidate to have an MCL established.  

UCMR 3 was 2013-2015 and included 6 PFAS compounds.  Eurofins ran 40% of the UCMR 3 samples.



Message From The Top: We Will Support 6PPD-Q 88

Method Must:
* Be geared towards storm water and complex matrices

* Have an RL orders of magnitude lower than LD50
* Incorporate isotope dilution quantitation

Method Should:
* Be flexible enough to increase extraction volume (and decrease RL)

* Take about the same amount of time as PFAS, use existing infrastructure
* Consider “green” and sustainable development choices

4% eurofins
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Presenter
Presentation Notes
ES&T Letters article – this one from 2016 in which Hu and others did a comparison of detections of PFAS determined in UCMR 3 and a correlation to military sites. 

UCMR 3 – Unregulated Contaminant Monitoring Rule. Mandated out of the SDWA, that EPA on a 5 year cycle reviews the CCL (contaminant candidate list) which is the list of all chemicals/biologicals used in the US (35k-40k chemicals) pared down to approx. 20-30 (beyond the current regulated list) that may have impact on domestic drinking water supplies. Every 5 years EPA takes this list and surveys DW systems (analyze samples) in excess of 10,000 people UCMR.  If they are detected in 30%+, they become a candidate to have an MCL established.  

UCMR 3 was 2013-2015 and included 6 PFAS compounds.  Eurofins ran 40% of the UCMR 3 samples.



6PPD-Q Timeline

|dentify : .
Paper Obtain Decisions on HPC produces
: 6PPD-Q - Complete
published standard SPE and native and d5 MDL study &

: in parking S
in lot water from UW, Analysis with analogue, CIL IDOCs

Science on QToF (degrading) UW material not far behind

Should we Use absolute Need second
consider parent response for source material
compound, SPE MD prior to launch
6PPD?

<% eurofins
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Your
Sample

250mL
HDPE

] Q
H
i M
H
D 0

L

Stable isotope of
6PPD-quinone

(03 =12

(ooL=1.

(oo =1L

Evpdm/z 239.2 » 2150815 MaovingSPtiverage
7226 "RVEPRD Qunane
7228

iea = 5345

Moige = 104

8 B3 706 7B 7E 7E 74

Min
Evphimfz 299.2» 241097 MovingSPtéverage .
EPPD-uinane
1228

Hrea = 4494

Moize =2

B 6% 706 706 25 1% 746

Min
Evplim/z 304.2 » 2201152 MovingTPtverage
da-5PPD-Quinane

Moize =1

T i
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Presenter
Presentation Notes
Most accurate and precise calibration method available

Allows for matrix recovery correction: what affects the native analyte will equally affect the isotope

Correction for signal drift

Improved qualitative identification – Retention Time shifts


Method Development Considerations

Eluent Carryover
Choice tests

Column
Chemistry &
Dimensions

Bottle
composition

Injection Calibration Sequential
volume range Sonication

4% eurofins
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SPE Approach- Lemons to Lemonade

« Matrices likely to contain STEP SPEC
particulates _
Cartridge: 200mg, 6mL Phenomenex Strata-X
Ami v “sticky” Size: 100um
mines usually “sticky Condition: 5mL ACN
» A strong wash will remove bulk Equilibrate: 10mL H20
interferences Load: 10-15mL/min
Wash: 5mL 1:1 MeOH:H20 _
« Elute & adjust up to FV Dry: 5 min, 10-15inch Hg, 5 min
« Saves time and gasses w/o blow-down Elute: 2x SmL ACN
» Lesserroratlarger volumes Strata-X (33 um) and Strata-XL (100 um)
« 100% OrganiC CompOSition for m-1m Bonding Hydrogen Bonding Hydrophobic Interaction
injection possible Dipole-Dipole Interactions

XS TS 7904

Alternative to: Agilent® (formerly Varian) Bond Elut Plexa® and Waters® Oasis® HLB

4% eurofins
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SPE Wash Optimization

-A strong wash step preserves the instrument source and
promotes column longevity

SPE wash step, Trial-A
* 10% increments of MeOH
* 0%-60% MeOH = 0% recovery?

SPE Wash Step, Trial-B
 10% increments of MeOH
60% = 0%

70% = 0%

80% = 8-10%

90% 15-20%

100% = 72-100%

4% eurofins
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Initial Calibration-Extended Curve Example

RelRezp = [0.7687]« Table 7.2 -2
.- -+- Composition of Calibration Solutions
’ |C 3201238062 Analyte Standard Level - Concentration as ng/mL
IC 320-128806/3 *
A.0 IC 390126006 /4 L1 L2 L3 .| L4 L5 L6 L7
- 40310 320-128806/5 6PPD-Q 0.025 0.05 0.1 0.5 1 5 10
E ' |C 220-1 2828066 d5-6PPD-Q (IDA) 1 1 1 1 1 1 1
=) an —IC 220128806410 * The L4 concentration is typically used as the CCV.
1]
20 Note: Additional calibration points above L7 may be added to enhance the calibration
10 —  ——|C 320-128806/9 range.
. — —IC 320128806/
q IC 320-128806/7
10 20 a0 a0 50 B0 70 an 90 100
Concentration
» Extended curve useful for product
Calibration Standard Levels I
Level W Used " Amount © T Area W |SArea W “Error  ReadBackfmount ¥ Error Sam p €S
C 320-128806/2 0.025 1105 51181 12.35 0.02809
IC 320-128806/2 0.05 2081 53550 1.04 0.05052
C 320-128806/4 0.1 4033 48332 8.56 0.10856 ¢ Aq ueous Ra ng e from 2-4000 p pt (ng/ L)
IC 320-128806/5 0.5 20851 51857 h.12 0.5256
IC 320-128806/6 1 41070 50073 .69 1.06651 .
IC 3201263067 3 T T 17319 * Solid Range from 0.25-1000ppb (ng/g)
C 320-128806/8 10 341822 46370 410 9.55005
IC 320-128806/9 20 696795 46082 1.64 19.67125
IC 320-128806/10 40 1247588 43556 .84 372633
IC 320-128806/11 100 2572954 39757 15.81 84.19311

Average response, 70-130 all points, <30% RSD (This curve at 8.5%)

4% eurofins
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Chromatogram Examples

Imjecton Date: 26-Jan-2022 15:03:48 Instrument [0: AlS
Limnz 10 CCV L1
Client ID:
Operator |D: A19 ALS Bottlesf: 52 Worklist Smpi#: 1
Injection Vol: 0.0 ul Oil. Factor: 1.0000
Method: 6PQ_A19 Limit Group: LC LCMS_Novel ICAL
O 1 d5%6PPD-Quinone 2 6PPD-Guinone 2 6PPD-Guinone , _ ¢
ExpS:mfz 3042 = 2201152 Exptmiz 2992 = 2150815 Expimiz 259.2 > 241.087 [
18] at' 1 25 Bl
15 i 357 i
g 12- i S 281 T 5 2 i
Z s i X I X 13 i - 2 _ :
¢ 1 i 10 i '
H ;[: :::] Ea n'_I:: ::!. T I;: :Ill ;.25-F'_F"I:-Quinone
i LI m— ##l E— i I |A—F‘_|_';ﬂ_| ﬂ'#ﬁtqﬂ; CK
E8 7.1 74 £B 7.1 74 EB 7.1 74
Min feini Min ‘
RT aT aT ' 714 " ' 7.24 ' 734 ' 7.44 'n
CS1 (L1) Zoomed for Scans Across Peak

4% eurofins
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LC Conditions

= 2 ¥ 2], (sample Index: WEST SAC PARKING LOT A..f2), (sample Index: 1)
Column (Column temp = 45°C) Phenomenex Kinetex C18 3.5 pm, 3.6 mm x 100mm ﬁi?j’;ﬁ;:;'ﬂ:‘;tﬂ%i}zfm ??'21';” N Ares: 1 43724, Height 5.74228, A1 P nee
Mobile Phase Composition A = 0.2% Formic acid in Water B = Acetonitrile “ ~
Flow Rate 200 | <00, 7.196
Time %A %B Curve mL/min.
0 90 10 0 0.60 150 _ 40004
Gradient Program 1.0 90 10 0 0.60 : 2 3000
' 3.0 45 55 0 0.60 E 100 £
6.0 1 99 0 0.60 = £ 2000
8.0 1 99 0 0.60 50] o0
8.50 90 10 0 0.60 ]
9.0 90 10 0 0.60 " wﬂ 8 - 0 L
Maximum Pressure limit = 7,500 psi 70 ?T1 12 s 74 'fime_min "
Injection Size 50 pL (fixed amount throughout the sequence) ¥ Peak Details " ¥ Peak Details :
Run Time 10.0 minutes Fragment m/z Fragment Mass Error (ppm) Ret Fragment m/z Fragment Mass Error (ppm) Ret
715.082 40 7.2 220115 -3.5 7.2
« 50uL Injection allows for no concentration step Planter box soil Planter box soil-

_ Internal standard
Tried:

50x3 XB C18
50x4.6 XB C18
50x3 Phenyl-Hexyl

* Increasing to ~1:1 Ag:Organic removes
interferences and improves peak shape

¢ 100mm column more forgiving than 50mm

4% eurofins
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Analytical Sequence

A typical run sequence for 6PPD-Q would be as follows:

= Lab ID Date-Time

1. Primer (A number of primers until the instrument is stable) 4 CCV L1 Feb-10-22 10:26

2. Blank '

3. Calibration Curve (A minimum of 5 calibration levels) Z CCVLS Feb-10-22 10:36

4. Blank + IDA 3 ME 320-564452/1-A Feb-10-22 10:47

g- i‘g 4 320-83943-A-T-AMDLV | Feb-10-22 10:58

7: 1CS 5 320-83943-A-8-A LOQVY Feb-10-22 11:10

8. Sample 1 6 ME 320-564454/1-A Feb-10-22 11:21

7 Sample 1 MS 7 320-83943-AG-AMDLV | Feb-10-22 11:32

10. Sample 1 MSD T —

11. Sample 2 g 320-83543-A-10-A LOQYV | Feb-10-22 11:42

12. etc. (up to 10 field samples between CCVs). 9 RE Feb-10-22 11:53

13. CCV nud-level 0 RE Feb-1022 12.04
Or:

4. CCVL at the reporting limit reb 1tz

5. CCV mid-level

6. MB

7. LCS

8. Sample 1

9. Sample 1 MS

10. Sample 1 MSD

11. Sample 2

12. etc. (up to 10 field samples between CCVs).

13. CCV nud-level

4% eurofins
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Parent Compound (6PPD)

6ppd 6PPD_Q in a 6PPD Standard over 5 Days
120.00 2 000.00
8 000.00
100.00
-~ 7 000.00
ap 80.00 % 6 000.00
- E 5 000.00
g 60.00 =
o G, 4000.00
X 2000 gaooo.oo
50,00 @ 2 000.00
| 1 000.00
0.00 0.00
Day 1 Day 2 Day 3 Day 4 Day 5 Day 1 Day 2 Day 3 Day 4 Day5
 B6PPD Standard in Methanol, in * Purging with Nitrogen did not slow
the dark, at 4C. degradation
« New vials injected each day * pH changes did not slow degradation
« ©6PPD and 6PPD-q measured in same
Injection
4% eurofins 16
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Artificial Rain: Car Washes

Evpdmiz 2332 » 2150815 MovingiPtiverage

(- 7208 R GPPD-Duinone
3- 720
81 23 = 53455
?_
< B
=
m 4
3 3
£
14 Hoige = 104
U.
.‘].‘ """""""""""""""""""""""""""
BEE B3 70 ?.gds 16 OTE T4
Euphimiz 2897 241 057 MovingEPthverage,
£9- BPPO-Guincne
£ 728
55 Area = 40434
. 49
''''''''''''''''''''''''''''' - 414
~\ | Observed Car Wash-1 * U
L. J . o
YTy, Multilane 3 g g;
== — roadway runoff -

= 0.8-19 pg/L 25

1
8 1+ 1T 1 T 1 1 1 1 171
B3 6% 76 TIE YA TH T4

Conc. ug/L{ppb)
=

[ooL=1.a

= Receiving waters Min

......-_ during storms 15 n T2_E><|39:mf2 304.2>220.113%:_hsdggg_gwmvemge_

~ <0.2 - 3.5 pgiL . " e Duinane

- 1ea = B5E3
. i
B8 50% LCs, . !
P=__3» s0% 0.8-1.5 pg/L ) .
A B C D

Noigz =1

-University of Washington; Z. Tian et al. _
Replicate 0

4% eurofins 18
Environment Testing



Car Washes 2.0

Additional Car Washes, ug/L (ppb)

20

19.5

o Car Wash Floor

185 181 e
18

3w sy rvr e

B R
. | -’:- F < II. 15.5

) Car Wash Floor
3.96

« HDPE bottles taped to bumper
2 Car Wash Floor Car Wash Floor

15 1.10 0.78

0.; 0'3; . .

Carwash 2  Car Wash 2-bumper Car Wash 3A Car Wash 3B Car Wash 3C

« Containers open for the entire
car wash

« Isotope dilution is loss corrected

data Direct From Sprayer

4% eurofins 19
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Analytical Approach

Method Blank
Used Wiper 1
Used Wiper 2
New Wiper 1

Conc. (ng/g)

Non Detect (RL: 0.25)

374
136
14.2

D 1d5-6PED-Guinone

2 6PPD-Quinone

2 6BPPD-Guinone
ExpSimiz 3042 E‘ 2201152 Expd:miz 2992 -‘='l2'|5.|:|315 a3 ExpS-miz ?BBE’:: 241.097
il 2 . ap o AH
= (o1 e
= ik = 2 |:§] = E!
=] e 147 15 127 48
11 b F e B Y
o R 5 - Ll
f—T 1 T T & T T LIS B & T T T T 1 1
&8 71 74 6B 71 74 L] 71 74
Min Min Min
U RT AT
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American River Watershed- South Fork

Laice Vialey Res
* 90 miles long
\‘é Frangn GL"H'
L Meacows e . .
& o f - 850 square miles of drainage
£ o Res
& Loon Laii\_ Rublcon » Headwaters at crest of the Sierra
f Nevada
@Pﬁ mrnﬂ
l m 34 . .
ey b e « Mouth is at the Sacramento River
Q —— e Yous? e ~B60K cars/month over Echo Summit
- Foisom Lake Caples (Elevation 7300’)
Lakg
Camichael @
Laks Natoma J @ Fosom
e .rH mbus Fsh Hatchery " A
i Lake
2 ~ 'F# Fm “_‘/ Da r Fan Hatchery a
: — ne (v St /\/ T
o Ek Grove
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Dry Conditions Sampling: Oct-15-2021

Elevation (m)

Aqgueous Detections (ng/L, RL = 2ppt)

2500
2000
1500
1000

500

Discovery Park

Nimbus Basin

Salmon Falls

Bridge Coloma Chili Bar

LUE A Sand Flat

Sampling Location

Strawberry Lodge

Camp Sacramento

Audrain Meadow

4% eurofins
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Chart1

		Discovery Park

		Nimbus Basin

		Salmon Falls Bridge

		Coloma

		Chili Bar

		Riverton

		Sand Flat

		Strawberry Lodge

		Camp Sacramento

		Audrain Meadow



Aqueous Detections (ng/L, RL = 2ppt)

Sampling Location

Elevation (m)

5

25

135

230

280

985

1180

1750

2000

2180



elevation

		Audrain Meadow

		Camp Sacramento

		Strawberry Lodge

		Sand Flat

		Riverton

		Chili Bar

		Coloma

		Salmon Falls Bridge

		Nimbus Basin

		Discovery Park



Location

Elevation (m)

Sampling Locations

2180

2000

1750

1180

986

280

227

135

25

5



Sheet1

		

												80551										80876

						AQUEOUS				Elevation (m)		pre storm ng/L		NS % Rec		IS %rec		RL (ng/L)		AQUEOUS		post storm ng/L		NS %rec		IS %rec		RL (ng/L)

				1		Audrain Meadow				2180		0				58		1.7				0				71		1.6

				2		Camp Sacramento				2000		0				55		1.7				0				69		5.9

				3		Strawberry Lodge				1750		0				48		1.7				0				77		1.6

				4		Sand Flat				1180		0				51		1.6				0				78		1.7

				5		Riverton				986		0				46		1.7				0				79		1.7

				6		Chili Bar				280		0				49		1.7				0				90		1.9

				7		Coloma				227		0				47		1.7				0				72		1.7

				8		Salmon Falls Bridge				135		NA				na						NA				NA		NA

				9		Nimbus Basin				25		na				na						2.2				70		1.7

				10		Discovery Park				5		na				na						14

						MB1				NA		0		NA				2		MB1		0		NA		79		2

						LCS1				NA		NA		108		50		NA		LCS1				101		82		NA

						LCSD1				NA		NA		98		41		NA		LCSD1				97		94		NA

												80551										80876

						SOLIDS				Elevation (m)		pre storm ng/g		NS %rec		IS %rec		RL (ng/g)		SOLID		post storm ng/g		NS %rec		IS %rec		RL (ng/g)

				1		Audrain Meadow				2180		0				45		0.24				0				77		0.23

				2		Camp Sacramento				2000		0.43				53		0.22				0				106		0.23

				3		Strawberry Lodge				1750		0				64		0.22				0				86		0.23

				4		Sand Flat				1180		0				57		0.24				0.28				75		0.22

				5		Riverton				986		0				57		0.23				0				90		0.25

				6		Chili Bar				280		0				73		0.21				0				97		0.23

				7		Coloma				227		0				77		0.22				0				106		0.24

				8		Salmon Falls Bridge				135		0				77		0.21				NA				NA		NA

				9		Nimbus Basin				25		NA				NA		NA				0				107		0.24

				10		Discovery Park				5		NA				NA		NA				0.46				64		0.23

						MB1						0		NA		86		0.25		MB2		0				104		0.25

						LCS1								108		50				LCS2		5		98		108

						LCSD1								98		41

						MS1-17						4.35		97		73				MS2-2		4.76		114		77

						MSD1-17						4.26		104		76				MSD2-2		4.98		102		80

						MS1-16						4.35		102		90

						MSD1-16						4.44		106		77

						SNOW!				2180		NA				62

						Audrain Meadow				2180				Discovery Park		5

						Camp Sacramento				2000				Nimbus Basin		25

						Strawberry Lodge				1750				Salmon Falls Bridge		135

						Sand Flat				1180				Coloma		230

						Riverton				986				Chili Bar		280

						Chili Bar				280				Riverton		985

						Coloma				227				Sand Flat		1180

						Salmon Falls Bridge				135				Strawberry Lodge		1750

						Nimbus Basin				25				Camp Sacramento		2000

						Discovery Park				5				Audrain Meadow		2180





Sheet1

		



Sampling Location

Elevation (m)




Dry Conditions Sampling: Oct-15-2021

Elevation (m)

Solids Detections (ng/g, RL = 0.25ppb)

2500
2000
1500
1000

500

Discovery Park

Nimbus Basin

Salmon Falls

Bridge Coloma Chili Bar

LUE A Sand Flat

Sampling Location

Strawberry Lodge

Camp Sacramento

Audrain Meadow
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Chart1
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		Nimbus Basin

		Salmon Falls Bridge
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Solids Detections (ng/g, RL = 0.25ppb)

Sampling Location

Elevation (m)

5

25

135

230

280

985

1180

1750

2000

2180



elevation

		Audrain Meadow

		Camp Sacramento

		Strawberry Lodge

		Sand Flat

		Riverton

		Chili Bar

		Coloma

		Salmon Falls Bridge

		Nimbus Basin

		Discovery Park



Location

Elevation (m)

Sampling Locations
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						AQUEOUS				Elevation (m)		pre storm ng/L		NS % Rec		IS %rec		RL (ng/L)		AQUEOUS		post storm ng/L		NS %rec		IS %rec		RL (ng/L)

				1		Audrain Meadow				2180		0				58		1.7				0				71		1.6

				2		Camp Sacramento				2000		0				55		1.7				0				69		5.9

				3		Strawberry Lodge				1750		0				48		1.7				0				77		1.6

				4		Sand Flat				1180		0				51		1.6				0				78		1.7

				5		Riverton				986		0				46		1.7				0				79		1.7

				6		Chili Bar				280		0				49		1.7				0				90		1.9

				7		Coloma				227		0				47		1.7				0				72		1.7

				8		Salmon Falls Bridge				135		NA				na						NA				NA		NA

				9		Nimbus Basin				25		na				na						2.2				70		1.7

				10		Discovery Park				5		na				na						14

						MB1				NA		0		NA				2		MB1		0		NA		79		2
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QA/QC Data: Post-Storm

AQUEOUS post storn NS %rec IS %rec  RL (ng/L) SOLIDS SOLID post storn NS %rec IS %rec  RL (ng/g)
Audrain Meadow 0 71 1.6 Audrain Meadow 0 77 0.23
Camp Sacramento 0 69 5.9 Camp Sacramento 0 106 0.23
Strawberry Lodge 0 77 1.6 Strawberry Lodge 0 86 0.23
Sand Flat 0 78 1.7 Sand Flat 0.28 75 0.22
Riverton 0 79 1.7 Riverton 0 90 0.25
Chili Bar 0 90 1.9 Chili Bar 0 97 0.23
Coloma 0 72 1.7 Coloma 0 106 0.24
Salmon Falls Bridge NA NA NA Salmon Falls Bridge NA NA NA
Nimbus Basin 2.2 70 1.7 Nimbus Basin 0 107 0.24
Discovery Park 14 Discovery Park 0.46 64 0.23
MB1 0 NA 79 2

[—'\ LCS1 101 82 NA :> MB2 0 104 0.25

— Vv LCSD1 97 94 NA LCS2 5 98 108

MS2-2 114 77

MSD2-2 102 80
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