@JHERRERA
TECHNICAL MEMORANDUM

Date: July 21, 2017

To: Dorie Sutton, City of Vancouver

Copy to:  Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #1

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on June 19, 2017 for the Burnt Bridge Creek
2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in accordance
with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and modifications for 2015,
2016 and 2017 (Herrera 2015; 2016; 2017). A quality assurance review of the data collected was
conducted and is summarized below. The laboratory data reports, monitoring forms containing
field data, data quality review worksheet, and continuous temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
June 19, 2017, for Event 1 of the Burnt Bridge Creek 2017 Water Quality Monitoring Project. The
field sampling team consisted of Jess Brown and Rayna Gleason (Herrera). Samples and in situ
water quality measurements were collected from each of the 11 sites without incident and
according to QAPP procedures.

A YSI ProDSS multimeter was used to collect in situ data. Data were downloaded from
temperature probes located at each of the eight temperature monitoring sites. The temperature
probes were installed on June 6, 2017. Backup probes were installed at BBC8.4, BBC2.6 and
BBC1.6. The backup probe at BBC2.6 was not found during Event 1. A new backup probe was
installed in a different location. Data from the backup probe BBC8.4B were downloaded because
the probe enclosure for BBC8.4A was completely covered in grass clippings. The probe
enclosure at BBC8.8 was also covered, but data were downloaded because there is no backup
probe at this site. The temperature data were checked for completeness and proper function.
Anomalously high values recorded on sampling dates when loggers were out of the water to
download data were deleted from the records.
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Technical Memorandum (continued) Burnt Bridge Creek 2017 Water Quality Sampling Interim Memo #1

DATA QUALITY SUMMARY

For fecal coliform analysis, the laboratory neglected to follow project specific procedures. One
dilution volume of 100 mL was used instead of 2 mL and 20 mL requested on the Chain of
Custody (COC). The larger dilution volume resulted in three sample results that were too
numerous to count (TNTC); the laboratory did not charge for analysis of these samples. A
laboratory duplicate was not performed. Corrective actions include review of dilution volume
and laboratory duplicate requirements with laboratory personnel, highlighting of procedures on
the COC, and attachment of the bench sheet to the COC. In addition, field personnel will remind
the laboratory of procedures upon delivery of samples.

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

e One fecal coliform result (sample BBC8.4) qualified as estimated (J) based on the field
duplicate RPD (74 percent versus the objective of < 35 percent).

e Eleven fecal coliform results qualified as estimated (J) based on colony counts falling
outside of ideal range of 20 to 60.

e Three fecal coliform results were qualified as greater than (>) because they were
reported as too numerous to count (TNTC) at greater than the maximum count value of
300 due to a laboratory oversight regarding dilution volumes.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers.

Table 1. Fecal coliform bacteria results and associated qualifiers.
Sample ID Date Sampled La(b(;ﬁ;:% I::;J It V?éi:S;igoR;sLl;lt Qualifier

BBC16 6/19/17 304 304 J
COL0.0 6/19/17 232 232 J
BBC2.6 6/19/17 272 272 J
BBC5.2 6/19/17 >300, TNTCP 300 >)
BBC5.9 6/19/17 178 178 J
BBC7.0 6/19/17 >300, TNTC 300 >)
BBC8.4 6/19/17 188 188 J
BURO0.0 6/19/17 276 276 J
PET0.0 6/19/17 61 61 J
BBC8.8 6/19/17 >300, TNTC 300 >)
BBC10.4 6/19/17 53 53

DUPE? 6/19/17 74 74 J

@ Field duplicate of BBC8.4

b INTC = too numerous to count.
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Technical Memorandum (continued) Burnt Bridge Creek 2017 Water Quality Sampling Interim Memo #1
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IEH ANALYTICAL LABORATORIES
E H LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-41 PAGE 1
REPORT DATE: 07/08/17
DATE SAMPLED: 06/19/17 DATE RECEIVED: 06/21/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)

BBC10.4-20170619 3.02 0.089 0.046 2.26 7.0 2.3
BBC8.8-20170619 2.86 0.086 0.045 2.15 5.0 2.4
PETO0.0-20170619 1.78 0.142 0.106 1.72 4.0 1.2
BBC8.4-20170619 2.37 0.100 0.060 2.08 4.3 1.8
BURO0.0-20170619 2.73 0.064 0.046 2.27 0.60 1.1
BBC7.0-20170619 2.01 0.127 0.069 0.907 11 3.6
BBC5.9-20170619 2.04 0.124 0.070 1.79 11 3.0
BBC5.2-20170619 2.25 0.132 0.071 1.85 10 3.2
BBC2.6-20170619 2.03 0.123 0.073 1.87 8.7 3.2
COL0.0-20170619 1.56 0.094 0.052 1.47 8.3 3.3
BBC1.6-20170619 1.86 0.121 0.069 1.73 10 35

DUPE-20170619 2.53 0.101 0.061 2.02 4.6 2.0
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IEH ANALYTICAL LABORATORIES

LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-41 PAGE 2
REPORT DATE: 07/08/17
DATE SAMPLED: 06/19/17 DATE RECEIVED: 06/21/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC EPA 365.1 EPA 365.1 |SM18 4500NO3F| SM18 2540D EPA 180.1
DATE ANALYZED 06/29/17 06/29/17 06/21/17 06/21/17 06/21/17 06/21/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE 1D DUPE-20170619 | DUPE-20170619 | DUPE-20170619 BATCH BATCH BATCH
ORIGINAL 2.53 0.101 0.061 0.239 52 20
DUPLICATE 2.50 0.101 0.061 0.245 52 21
RPD 1.07% 0.01% 0.75% 2.71% 0.00% 4.88%
SPIKE SAMPLE
SAMPLE 1D DUPE-20170619 | DUPE-20170619 | DUPE-20170619 BATCH
ORIGINAL 2.53 0.101 0.061 0.239
SPIKED SAMPLE 3.50 0.153 0.080 0.437
SPIKE ADDED 1.00 0.050 0.020 0.200
% RECOVERY 97.51% 103.56% 98.46% 99.20% NA NA
QC CHECK
FOUND 0.506 0.096 0.039 0.399 10 8.1
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 103.27% 102.13% 100.00% 97.79% 100.00% 101.25%
BLANK <0.050 | <0.002 <0.001 <0.010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.
NA = NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

/j amosne Macd om 30

Damien Gadomski
Project Manager
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~ Aquatic Research Incorporated HEQ\@%O (’”

3927 Aurora Ave. N/ Seattle, WA 981 03/ (206) 6322715 -

'CHAIN-OF- CUSTODY RECORD
Meppops Envwnmewfﬂﬂ

CLIENT:

SHEET
PROJECT ID:

SAMPLING DATE:

SAMPLERS: a'ess men ﬁﬂe{_\'\;g%kg_sfm

k-1~ 2011

CASE FILE NO.:

SAMPL‘E INFORMATION

\ OF \

A - obxi K -003

DATA RECORDED BY:

Miscallaneous Notes (Hazardous Materials, Quick turn-around time, etc.):

PARAMETERS
s
0
S | | T
SAMPLE DATE/TIME T
D COLLECTED # ‘NOTES
- o )
-BERE
B |5
EHREEE _
'BBC10429-1-7-961~3 %IM!HX x[x[x]x}x 2l qQuee
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S EO P [ [ 2| 1:5p PW
COL0.0-20470643 - Gﬁﬁﬂw.‘q'\x x| x| x|xfx 21y 48 Pm
BBCLG-20%70615 aqg,zudo_\o\.\qx x|x x| x|x 2| 2:5p PM
. { .\ : .
.DUPEEGTHﬁ%I‘TMq %mg xIxx|x|x|x 2[4y 15
Relinquished By |paterTime Received By Date/Time
Printed Name 1€ sS %WM' fef !"/ "7 ‘
Signature - G Ypo Pl
Aftilation | g e ' _ _
Relinguished By Date/Time Regeived o Date/Time
Printed Name g (v : OG / 2i/1 / OAM
Signature NT
Affliation (12] C}GWWWES‘ ( ?-’*I ”2:7#{;23‘ R “’C




PIXIS Labs b o

Accurate. Reliable. On Time.

ol Report
Pixis Labs Doport 0612112017
12423 NE Whitaker Way )
Portland, OR 97230 O_RELAP OR100028
503-254-1794 #:
Proi
rolect 4 05818-003
Name:
Project  Burnt Bridge Creek
No: Monitoring 2017
Cover Letter
Jess Brown

Herrera Environmental Consultants, Inc.
24 NW 2nd Ave., Suite 204
PORTLAND, OR 97209

Dear Jess Brown,

Enclosed please find Pixis Labs analytical report for samples received as order number 7061929 on 06/19/2017.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.

Thank you for allowing Pixis to be of service to you, we appreciate your business.

Sincerely,
Signed

Richard Reid
Project Manager

Order 7061929 Page 1 of 3<br>



PIXIS Labs

Accurate. Reliable. On Time.

Pixis Labs

12423 NE Whitaker Way
Portland, OR 97230
503-254-1794

Sample: BBC10.4 20170619

Lab ID: 136423
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.8 20170619

Lab ID: 136424
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: PET0.0 20170619

Lab ID: 136425
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.4 20170619

Lab ID: 136426
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BUR0.0 20170619

Lab ID: 136427
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC7.0 20170619

Lab ID: 136428
Analyte

Method: SM 9222-D
Fecal Coliform

Order 7061929

Result

53.0

Result

TNTC

Result

61.0

Result

188

Result

276

Result

TNTC

Sample Results
Collected: 06/19/17 09:50

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-3

Collected: 06/19/17 10:20

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-4

Collected: 06/19/17 10:35

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-5

Collected: 06/19/17 11:05

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-6

Collected: 06/19/17 11:30

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-7

Collected: 06/19/17 12:15

Received: 06/19/17 15:35

Units MRL Dil. Batch

/100 mL 1.00 1 31925-8

Job
Number:

Report
Date:

ORELAP #:

Project
Name:

Project No:

Temp: 15 C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

Temp: 15 C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

06/19/17 17:00

7061929

06/21/2017
OR100028
14-05818-003

Burnt Bridge Creek Monitoring
2017

Matrix:

General

Water
Analyzed Notes
06/20/17 17:00

Matrix:

General

Water
Analyzed Notes
06/20/17 17:00

Matrix:

General

Water
Analyzed Notes
06/20/17 17:00

Matrix:

General

Water
Analyzed Notes
06/20/17 17:00

Matrix:

General

Water
Analyzed Notes
06/20/17 17:00

Matrix:

General

Water
Analyzed Notes

06/20/17 17:00

Page 2 of 3<br>



Sample: BBC5.9 20170619

Lab ID: 136429

Collected: 06/19/17 12:35

Received: 06/19/17 15:35

Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 178 /100 mL1.00 1 31925-9
Sample: BBC5.2 20170619 Collected: 06/19/17 13:35
Lab ID: 136430 Received: 06/19/17 15:35
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform TNTC /100 mL 1.00 1 31925-10
Sample: BBC2.6 20170619 Collected: 06/19/17 13:50
Lab ID: 136431 Received: 06/19/17 15:35
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 272 /100 mL1.00 1 31925-11
Sample: COL0.0 20170619 Collected: 06/19/17 14:45
Lab ID: 136432 Received: 06/19/17 15:35
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 232 /100 mL1.00 1 31925-12
Sample: BBC1.6 20170619 Collected: 06/19/17 14:50
Lab ID: 136433 Received: 06/19/17 15:35
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 304 /100 mL1.00 1 31925-13
Sample: DUPE 20170619 Collected: 06/19/17 11:10
Lab ID: 136434 Received: 06/19/17 15:35
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 74.0 /100 mL 1.00 1 31925-14
Abbreviations
MRL Method Reporting Limit
ND None Detected at or above the MRL
Units of Measure:
/100 mL Per 100 mL

Order 7061929

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Temp: 15 C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Temp: 15 C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

06/19/17 17:00 06/20/17 17:00

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Page 3 of 3<br>
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2200 Sixth Avenue | Suite 110C
Seattle, Washington | 98121
p 206 441 9080 | f206 4419108

7061929

I

Jin

- Criam ur Custody Record

HERRERA
Project Name: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com =
Sampled By: Delivery Method: iy
Jess Brown w g
Laboratory: Requested Completion Date: | Total No. of Containers: .% &
PIXIS Labs 12 5 §
Lab Use: = :*_a: S
Sample | Preser- | Matrix g o g
Type (see| vative? (see £ = =
sample ID Date Time codes) | (Y/N) | codes) | 2 | & S
BBC10.4-20178613 Z017 06 |9 6/18/17 | 9:Cpaw © Yy | sw|1]/ 10\l
BBC8.8-26170613~ Z01700p ]9 6/13/17 | 10:20aM| G \ sw |1 [/ |
PET0.0-20170613— 2o \To(s 1 G/Iq/17 0% am G Y SW 1 W \‘L/
BBC8.4-20170613" 2517 (s | & 6/19/17 | \iu9em © Y | sw 1]
BUR0.0-28370613 797 O( \9 6/18/17 |(|1*%vam | G Y | sw1]| )/
BBC7.0201705T3 9 0\ p(\d 6/14/17 | Sem| 6 | Y | W [ 1
BBC5.9-204786%3 7,017 s 19 6/18/17 (Z:%pm | © Y sw | 1|/
BBC5.2-20476633 2481 706] 6/18/17 |15 o | © Y [ sw 1]/
BBC2.6-20170613 9 B\ 70,19 ' 6/14/17 \:'50‘,,,. G Y SwW 1 \/'

] 6/18/17 T G Y SW p
COL0.0-20170613 40\ 0lp] S /1a/ 2:95 pm 1 | v O
BBCL6-2037068 9oyt 0ol 9 6/19/17 |Z:%0pm| G Y [ sw 1]V -
DUPE-26470613° 303\ 100 |9 6/18/17 G Y | sw 1|/ \

~ 3
Comments/Special Instructions:
Please use two dilution volumes for the analysis: 2 mL and 20 mL 6@("‘
Relinquished by (Name/CO) C naty Date/Time Received By e/COYy— - Signature /Time
283 Broyn) Henera NP AT [I9/17 3:3hPWy (%‘ o S'F{;GGLVLL_Q/ Tq (7
Relinquished by (Name/CO) Signature Date/Time Received By (Name}ef)] Signature Date/Time
Sample Type: G=Grab C=Composite Matrix Codes: A=Air GW=Groundwater SE=Sediment S0=Soil SW=Surface Water W=Water (blanks) M=Material O=Other (specify)
@ HERRERA
Prn]e ct Name i R Page lof1

7061924



Fecal Analysis Bench Sheet

Sample ID Volume Colonies Result* Herrera Check
(mL) counted (CPN/100 mL)
BBC10.4 20170619 100 53 53 v 5%
BBC8.8 20170619 100 TNTC, >300 | TNTC, >300 >.S 06 :S
PET0.0 20170619 100 61 b1 \_o ‘ _S
BBC8.4 20170619 100 188 188 .
1R}

BURO0.0 20170619 100 276 276

2706 Y
BBC7.0 20170619 100 TNTC, >300 | TNTC, >300 > ,5 00 S
BBC5.9 20170619 100 178 178 / \,1 % -—S-
BBC5.2 20170619 TNT! —

100 TNTC, >300 C, >300 N {b 0D Q
BBC2.6 20170619 100 272 272 (s 171 j
COL0.0 20170619 100 | 232 232 2 PEYERY
BBC1.6 20170619 100 304 304 v ?) OL‘\ 3’
DUPE 20170619 100 74 74 ~ 4 '3'
Lab Duplicate- - -
Negative Control 100 <1 <1 0¥
Positive Control 100 TNTC TNTC 0
| 1
*Calculation of Results Crached 7| 3!

Density: use if only one count is within ideal range (20-60 colonies) AQSS
0

Colonies _ Colonies counted

= X
100mL  mL SampleFiltered
Average Density: use if all counts are outside of ideal range (20-60 colonies) excluding counts greater
than 200 or if more than one count is within ideal range

Colonies _ ZColonies counted y
100mL ZmL sample filtered

If all >200 colonies calculate density of value closest to 200 and add greater than to result (e.g. >1000)



@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 7/10/17 Page 2 of 2
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
PIXIS Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  6/19/17 / Event 1 (11 stations plus field duplicate) date 7/17/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported [ Goal Reported | Goal' | Reported | Goal' | performance ACTION
<0.050 /
Total OK/ 90-
Nitrogen SM4500N-C 10 <28 0.050 98 90-110 103 110 1 <20 7 <20 OK
mg/L
<0.002 /
Total OK/ 90-
Phosphorus | EPA 365.1 10 <28 ?ﬁg(ljﬁ 104 90-110 102 110 0.01 <20 1 <20 OK
<0.001/
OK/ <48 <48 90-
SRP EPA 365.1 hours hours2 0.001 98 90-110 100 110 1 <20 2 <20 OK
mg/L
. <0.010/
Nitrate + OK/ 90-
Nitrite EPA 353.2 2 <28 0.010 99 90-110 98 110 3 <20 3 <20 OK
mg/L
OK/ <0.5/ 90- Batch
S8 EPA 160.2 2 T losmgL | NA NA e T 0 <20 7 <20 oK
- OK/ <48 <0.1/ 90- Batch
Turbidity SM2130-B hours | <48hours | o "NTU NA NA 10125 | 0o 5 <20 11 <20 OK
<5/ Flag BBC8.4 J due to
Fecal OK/ field duplicate RPD
coliform SM9222-D 2-7 hours | <24 hours Ei()CE)I;nUL/ NA NA NA NA NA <35 87 <35 OK exceedance. See NOTE
A for additional flags.

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 7/10/17 Page 2 of 2
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  6/19/17 / Event 1 (11 stations plus field duplicate) date 7/17/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported | Goal' | Reported | Goal' | performance ACTION
Temperature VoI 5% NA NA NA NA NA NA | NA NA NA 0 <20 oK None
Dissolved YSI 556 None
Oxygen Meter NA NA NA NA NA NA NA NA NA 0.3 <20 OK
pH Y&Lf’e‘?e; NA NA NA NA NA NA NA NA NA 1 <20 OK None
Conductivity VI 5% NA NA NA NA NA NA | NA NA NA 0 <20 oK None

NOTE A: .Flag all fecal coliform results as estimated (J) except for sample BBC10.4 due to high colony counts (>60). Flag fecal coliform results for samples BBC5.2, BBC7.0, and BBC8.8 as greater
than (>) the reported maximum possible count of 300 because they were reported as too numerous to count at >300.

NA - not applicable or not available NC - not calculable due to one or more values below the detection limit NS - field duplicate not sampled
RPD- relative percent difference SRP —soluble reactive phosphorus TSS - total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: Jess B, Rrupnas o
]

SITE ID: BRC o4 DatE: _ (o191 TIME: 9560
WEATHER: Cunmny

=]
NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: .  NO:

TEMPERATURE: e 79c fHg9°%c

DISSOLVED OXYGEN: (0% 9. .90 ™9 JL eais Gl v PR i Bl
X /s

PH: "‘(‘0‘*“"{”" 4% ('S
CONDUCTIVITY: ' b9. 4 | o9. Y

SAMPLES Collected | SAMPLE ID
1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: - BECI0U -2V 100 19

100 ML FECAL BOTTLE: v’

DUPLICATE COLLECTED? YES: No: \/

DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

i»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: s RRos) RPH WA o Asesn
- 1] 1 U_
SITE ID: B5C €.% Date: Z0V]- 0~ 15 TIME: |0 20 A
WEATHER: _ WUnn\| . ()¢
‘[ 7
NOTES: Probe covered ire a4l gn€. /veq
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: z
TEMPERATURE: b2 °c
DISSOLVED OXYGEN: 106.5 /. g %5 " /L,
PH: (D pQCO
CONDUCTIVITY: Vo4 .0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: e ¢
250 ML UNPRESERVED BOTTLE: v B CY~1p1700 )41
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No: A
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

i»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver ;
FIELD PERSONNEL: TT@%L ?7&6\:0 N J?“.L'Ld.-ﬁ_ﬂ J{ { DA
— \\'.
— -
SITE ID: PET O . (o Date:  ZOVT-06 71T TiME: 1938 A
WEATHER: <ViMW/ . (D¢
NOTES: 1
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: g
TEMPERATURE: i A
DISSOLVED OXYGEN: B % ,‘{ 2 / C
PH: 1.0
CONDUCTIVITY: ol o)
SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:
A
DUPLICATE COLLECTED? YES: No: Y
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: e ?GT g 0-26 17 o b ! ﬁ

100 ML FECAL BOTTLE: v’

i»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA

PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: 105 + Rauuna
g

SITE ID: gne &M DatE: b l\al\9 iME: [0S am

WEATHER: Cyninu

NOTES: { 21 uiﬂS'}—f%VV\

?\f‘o\gﬁ w\j}\f_ragﬁ il e

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:
TEMPERATURE: MAlCE
]

DISSOLVED OXYGEN: 4a.2°/ A4.6,% ™/
PH: 7 ° 3 S
CONDUCTIVITY: 1§5.9
SAMPLES Collected | SAMPLE ID
1L BOTTLE: ¥

M- 1019
250 ML UNPRESERVED BOTTLE: v RHLEM- 201700
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? Yes: ~ No:

DUPLICATE SAMPLES Collected | SAMPLE ID

-2\ A ‘
250 ML UNPRESERVED BOTTLE: v WPE LGSO (0 !
100 ML FECAL BOTTLE: v

i mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Hss + Rayna

SITE ID: Bur. oo DATE: L0 ]\a 1= TIME: ||:5O AN

WEATHER:  (un nu4
NOTES: LA fflvc/”

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO: v~
TEMPERATURE: 14,7

DissoLvED OxYGeN:  31.47/, 9.2 ™8li:

PH: Tls )

CONDUCTIVITY: 1¥2.2

SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE: 0 i

100 ML FECAL BOTTLE: 206 -201 70677
DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

i»wps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECT NO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: 4 B‘Dm (A (leason
SITE ID: WRc. 7.0 Date: (|19 I |77 tme: \Z: L%@,-,A
WEATHER: 5 [XaXTay L&
NOTES: g
YSI 556 METER MEASUREMENTS X DUPLICATE?  YES: NO:
TEMPERATURE: ja.b T
DISSOLVED OXYGEN: 9%. % °/e QI P
PH: 7 '—\ 5
CONDUCTIVITY: 1G4 4
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: 4 [%e)C//’ O— IZD \ 70 kQ \ G\
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No: v
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

»»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA

PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: J2ss 1 Ramrma

SITE ID: Bre S, 9 Date: LMIH TIME: 12:°3§
WEATHER: <, SN

NOTES: W#Mm@wwﬁwﬂﬁﬂ MOCA

AT TO6A T 2SS PrenioV S %f“%‘mi Ko o
B aruallY for cide - BBCZ [

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: &/

TEMPERATURE: 1% °c

DISSOLVED OXYGEN: $1.b }* i va J L

PH: 2.4 "\

CONDUCTIVITY: 182.9

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: 4 RBLG.A- 201710 of q
v

100 ML FECAL BOTTLE:

DUPLICATE COLLECTED? YES: No: o~

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: 3Boum , 2. (\eason
SITEID: BYC 5.2 pate: (o] 19 ' 17 TIME: |:3C PV
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO: +— |
TEMPERATURE: 1.1 e
DISSOLVED OXYGEN: Q1. 7%+ qo4d ™/
PH: 1.0
CONDUCTIVITY: | >4
SAMPLES Collected | SAMPLE ID
1L BOTTLE: Iy
250 ML UNPRESERVED BOTTLE: v BB(5.2-2017100L 14
100 ML FECAL BOTTLE: 1/
DUPLICATE COLLECTED? YEs: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

June 12, 2017

1 Herrera Environmental Consultants



BURNT BRIDGE CREEK MONITORING FORM

HERRERA

PROJECT: _BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: | Brousm R, Llesson

SITE ID: BRc a ., pate: (o [17)171 TME: 2 SD
WEATHER: SN

NOTES: Lost o8 he 22N _wneplled barked prowe

AN Shene Peae as YolMoy  pwhe |a ot stopgr  DpuonStre amn

bt gt Bzl B Wweb Previcusivy

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: g
TEMPERATURE: 19:10.9€

DISSOLVED OXYGEN:  |p2 4 9. 9,49 ™3/L

PH: $.02

CONDUCTIVITY: 1 4.5

SAMPLES Collected | SAMPLE ID

1L BOTTLE: \/

250 ML UNPRESERVED BOTTLE: v eCalbo- .0 1700| 6‘
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED?  YES: No: Y

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»wps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: N B . R e arcon
SITE ID: (oLO. 0 DatE: (]| 4} i1 ™E: [H'US
WEATHER: SUVUN Yy
NOTES: J
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: /
TEMPERATURE: . % ®¢
DISSOLVED OXYGEN: (EoNe]. . a se~
ri L
PH: % . C) Qé
CONDUCTIVITY: A
SAMPLES Collected | SAMPLE ID
1L BOTTLE: l/
250 ML UNPRESERVED BOTTLE: v COLo.0- 2oV 100\A4
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No: v~
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

j»ps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

June 12, 2017 1

Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: il ASvpun \ R. b\essn,,
SITE ID: RBC! pate: (/9] TIME: [H' DO
7 * o e
WEATHER: COUMMUMAA
NOTES: RaC !l L R locoked v (oo
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: L
TEMPERATURE: 19. 4
DISSOLVED OXYGEN: 10772 423 % ™ f &
PH: S\
CONDUCTIVITY: VSEL) 5K
SAMPLES Collected | SAMPLE ID
1L BOTTLE: o
250 ML UNPRESERVED BOTTLE: ~ PO L-Z2oV1 A1 9
100 ML FECAL BOTTLE: iy
DUPLICATE COLLECTED?  YES: No: g2 -
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

»wps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants




Continuous Temperature Plots

BBC10.4_2017
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Continuous Temperature Plots

BECSH.8_2017
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Continuous Temperature Plots

. PET0D.0_2017
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Continuous Temperature Plots

. BBC B.4B_2017
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Continuous Temperature Plots

. BBC 7.0_2017
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Continuous Temperature Plots

. BBC 59_2017
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Continuous Temperature Plots

BBC2.6A_2017
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Continuous Temperature Plots

. BBC1.6A_2017
—Temp, °C
& Coupler Detached
¥ Coupler Atached
| # Host Connected
* End Of File
20
184
o 4
16 4
14 %
*
] ¥
12 T T T T T T T T T T T T T !
oama oa/1o oaf12 0614 0B/18 [ E
OB/0E/1T 01:00:00 Ph GWWT-07:00

08/20/17 12:00:00 A GWMT-07:00

Page 8 of 8






@HERRERA
TECHNICAL MEMORANDUM

Date: August 10, 2017

To: Dorie Sutton, City of Vancouver

Copy to: Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #2

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on July 11, 2017, for the Burnt Bridge Creek
2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in accordance
with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and modifications for 2015,
2016, and 2017 (Herrera 2015, 2016, 2017). A quality assurance review of the data collected was
conducted and is summarized below. The laboratory data reports, monitoring forms containing
field data, data quality review worksheet, and continuous temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
July 11, 2017, for Event 2 of the Burnt Bridge Creek 2017 Water Quality Monitoring Project. The
field sampling team consisted of Jess Brown (Herrera) and Dorie Sutton (City of Vancouver).
Samples and in situ water quality measurements were collected from each of the 11 sites
without incident and according to QAPP procedures.

A YSI ProDSS multimeter was used to collect in situ data. The primary backup temperature
probe was installed at the BBC2.6 site to replace a secondary backup temperature probe that
was installed at a separate location during Event 1 when the primary backup temperature probe
could not be located. The missing primary backup probe (BBC2.6B) was recovered from a citizen
between Events 1 and 2, and reinstalled during Event 2. Data were downloaded from
temperature probes located at each of the eight temperature monitoring sites. The temperature
data were checked for completeness and proper function. Anomalously high values recorded on
sampling dates when loggers were out of the water to download data were deleted from the
records.

(e P

2200 Sixth Avenue | Suite 1100 | Seattle, Washington | 98121 | p 206 441 9080 | f 206 441 9108
PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | BELLINGHAM, WA

pjj—14-05818-003_tm_bbc_2017_wgsmplg_intrmmemno2.docx



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #2

DATA QUALITY SUMMARY

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

e One fecal coliform result (sample PET0.0) qualified as estimated (J) based on the field
duplicate RPD (101 percent versus the objective of <35 percent).

e One fecal coliform result (sample BBC10.4) qualified as estimated (J) based on the
laboratory duplicate RPD (39 percent versus the objective of <35 percent).

e Seven fecal coliform results qualified as estimated (J) based on colony counts falling
outside of ideal range of 20 to 60.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers.

Table 1. Fecal Coliform Bacteria Results and Associated Qualifiers.
Laboratory Result Validated Result
Sample ID Date Sampled (CFU/100 mL) (CFU/100 mL) Qualifier

BBC1.6 7/11/17 135 135

CcoL0.0 7/11/17 100 100

BBC2.6 7/11/17 165 165

BBC5.2 7/11/17 59 59 J
BBC5.9 7/11/17 135 135

BBC7.0 7/11/17 45 45 J
BBC8.4 7/11/17 27 27 J
BURO.0 7/11/17 140 140

PETO0.0 7/11/17 55 55 J
BBC8.8 7/11/17 18 18 J
BBC10.4 7/11/17 55 55 J
DUPE® 7/11/17 18 18 J

@ Field duplicate of PET0.0

& HERRERA

August 2017 2



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #2
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IEH ANALYTICAL LABORATORIES
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-42 PAGE 1
REPORT DATE: 07/26/17
DATE SAMPLED: 07/11/17 DATE RECEIVED: 07/12/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)

BBC10.4-20170711 3.08 0.068 0.040 2.54 4.2 2.3
BBC8.8-20170711 2.96 0.066 0.042 2.34 4.5 2.0
PETO0.0-20170711 1.88 0.138 0.104 1.66 3.6 1.6
BBC8.4-20170711 2.56 0.094 0.063 1.99 4.4 2.2
BURO0.0-20170711 2.91 0.068 0.050 2.46 1.4 1.2
BBC7.0-20170711 2.27 0.115 0.066 1.74 24 5.2
BBC5.9-20170711 2.08 0.104 0.069 1.76 0.75 35
BBC5.2-20170711 2.22 0.102 0.067 1.89 7.3 3.3
BBC2.6-20170711 2.15 0.109 0.073 1.86 8.3 3.9
COL0.0-20170711 1.73 0.090 0.058 1.53 4.8 3.3
BBC1.6-20170711 2.17 0.109 0.072 1.77 6.8 3.5

DUPE-20170711 1.88 0.135 0.107 1.66 3.2 15




N i

IEH ANALYTICAL LABORATORIES

LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

i PHONE: (206) 632-2715  FAX: (206) 632-2417
CASE FILE NUMBER: HERO080-42 PAGE 2
REPORT DATE: 07/26/17
DATE SAMPLED: 07/11/17 DATE RECEIVED: 07/12/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC EPA 365.1 EPA365.1 |SM184500NO3F| SM18 2540D EPA 180.1
DATE ANALYZED 07/25/17 07/20/17 07/12/17 07/13/17 07/13/17 07/13/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE ID DUPE-20170711 | DUPE-20170711 | DUPE-20170711 BATCH BATCH BBC10.4-20170711
ORIGINAL 1.88 0.135 0.107 0.208 21 2.3
DUPLICATE 1.96 0.135 0.107 0.210 22 21
RPD 4.36% 0.19% 0.30% 1.29% 4.65% 9.09%
SPIKE SAMPLE
SAMPLE 1D DUPE-20170711 | DUPE-20170711 | DUPE-20170711 BATCH
ORIGINAL 1.88 0.135 0.107 0.208
SPIKED SAMPLE 2.44 0.187 0.127 0.402
SPIKE ADDED 0.500 0.050 0.020 0.200
% RECOVERY 113.25% 103.29% 96.63% 96.97% NA NA
QC CHECK
FOUND 0.506 0.092 0.041 0.413 10 8.1
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 103.27% 97.87% 105.13% 101.23% 100.00% 101.25%
BLANK <0.050 | <0.002 <0.001 <0.010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

ﬁa/nu;ﬂx S om

Damien Gadomski
Project Manager




- Aquatic Research Incorporated R t’,K()LOU“L’{L

3927 Aurora Ave. N/ Seaitle, WA 98103/ (206) 632-2715

CHAIN-OF-CUSTODY RECORD sieer -\ oF |
CLIENT: - Yenre y A PROJECTID: \M-68%¥\§ -2 02
SAMPLING DATE: ~1\-\" CASE FILE NO.: . -
SAMPLERSZ_. A Bveuons , DL SuYT vy DATA RECORDED BY:
SAMPLE INFORMATION
- PARAMETERS
B,
o}
_ T
SAMPLE DATE/TIME T '
ID COLLECTED # NOTES
IERERE
g (4 |o
A _|E
N EEE =le =
BBC10.4-20170711 7/11/17 8ol x | x | x | x [x|x 2
BBC8.8-20170711 7/11/17qO | x| x| X | X [ X[ X 20
PET0.0-20170711 7/11/179:90 | x| x [ x| x| x|X |2
BBC8.4-20170711 7/11/17 Gig8 | x | x| x [ x| x| x 2
BUR0.0-20170711 - 7/11/17 40 | x | x| x [x | x [ x 2
BBC7.0-20170711 . 7/11/17 Jp20| X | X | X | X | X | X 2
BBC5.9-20170711 - 7/11/17 jpyef x | X [ x| x| x| X 2
BBC5.2-20170711 P17 e x [ x| X [ X[ XX 2
BBC2.6-20170711 7/11/17 [|Afpf x| x [x | x| x |x 2
C0L0.0-20170711 7/11/17 “',?JCX XIX|X]X]|X 21
BBC1.6-20170711 7/11/17 |(ys| x| x| x (x| x| X] 2
DUPE-20170711 7/11/17 X[X[xIx|x|X 2
Relinquished By |Datertime Received By Date/Time
Printed Name | J@&< E?)WV\. T-0=1"77 :
Signature o 13:M5
Affiliation YNt
Helinquisheq By Date/Time Receive Date/Time
Printed Name ' &JQ, L O?‘/?Z)f?' 10ce
Signature ("_1"1 SAmples (24 hotllet &.49°C
Affiliation " :

Miscellaneous Notes (Hazardous Materials, Quick turn-around time, etc.):







PIXIS Labs omber: 7071118

Accurate. Reliable. On Time.

oo Report
Pixis Labs Dot 071712017
12423 NE Whitaker Way )
Portland, OR 97230 O_RELAP OR100028
503-254-1794 #:
Proi
rolect 14 05818-003
Name:
Project  Burnt Bridge Creek
No: Monitoring 2017
Cover Letter
Jess Brown

Herrera Environmental Consultants, Inc.
24 NW 2nd Ave., Suite 204
PORTLAND, OR 97209

Dear Jess Brown,

Enclosed please find Pixis Labs analytical report for samples received as order number 7071118 on 07/11/2017.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.

Thank you for allowing Pixis to be of service to you, we appreciate your business.

Sincerely,
Signed

Mark Leed
Client Services

Order 7071118 Page 1 of 4<br>



PIXIS Labs

Accurate. Reliable. On Time.

Pixis Labs

12423 NE Whitaker Way
Portland, OR 97230
503-254-1794

Sample: BBC10.4-20170711

Lab ID: 137402
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.8-20170711

Lab ID: 137403
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: PET0.0-20170711

Lab ID: 137404
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.4-20170711

Lab ID: 137405
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BUR0.0-20170711

Lab ID: 137406
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC7.0-20170711

Lab ID: 137407
Analyte

Method: SM 9222-D
Fecal Coliform

Order 7071118

Result

55.0

Result

18.0

Result

55.0

Result

27.0

Result

140

Result

45.0

Sample Results
Collected: 07/11/17 08:40

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-4

Collected: 07/11/17 09:10

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-5

Collected: 07/11/17 09:20

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-6

Collected: 07/11/17 09:55

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-7

Collected: 07/11/17 09:40

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-8

Collected: 07/11/17 10:20

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-9

Job
Number:

Report
Date:

ORELAP #:

Project
Name:

Project No:

Temp:2C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

Temp:2 C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

Temp:2 C

Evidence of Cooling:Y
Start/Extract

07/11/17 17:30

7071118

07/17/2017
OR100028
14-05818-003

Burnt Bridge Creek Monitoring
2017

Matrix:

General

Water
Analyzed Notes
07/12/17 17:30

Matrix:

General

Water
Analyzed Notes
07/12/17 17:30

Matrix:

General

Water
Analyzed Notes
07/12/17 17:30

Matrix:

General

Water
Analyzed Notes
07/12/17 17:30

Matrix:

General

Water
Analyzed Notes
07/12/17 17:30

Matrix:

General

Water
Analyzed Notes

07/12/17 17:30

Page 2 of 4<br>



Sample: BBC5.9-20170711
Lab ID: 137408
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC5.2-20170711
Lab ID: 137409
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC2.6-20170711

Lab ID: 137410
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: COL0.0-20170711

Lab ID: 137411
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC1.6-20170711

Lab ID: 137412
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: DUPE-20170711

Lab ID: 137413
Analyte

Method: SM 9222-D
Fecal Coliform

SM 9222-D
QC - FC NEGATIVE -
Analyte
Fecal Coliform
QC - FC POSITIVE -
Analyte
Fecal Coliform

Order 7071118

Result

135

Result

59.0

Result

165

Result

100

Result

135

Result

18.0

Result
<1

Result
TNTC

Collected: 07/11/17 10:40

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-10

Collected: 07/11/17 10:45

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-11

Collected: 07/11/17 11:10

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-12

Collected: 07/11/17 11:30

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-13

Collected: 07/11/17 11:45

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-14

Collected: 07/11/17

Received: 07/11/17 13:18

Units MRL Dil. Batch

/100 mL20.0 20 32128-15

Temp: 2 C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Temp: 2 C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Temp:2C

Evidence of Cooling:Y

Start/Extract Analyzed

07/11/17 17:30

Laboratory Quality Control Results

Spike
Absent

Spike
Present

Units
/100 mL 0% -

Units
/100mL 0% -

07/12/17 17:30

07/12/17 17:30

07/12/17 17:30

07/12/17 17:30

07/12/17 17:30

07/12/17 17:30

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Batch ID: 32128-1

Recovery

Recovery Limits

Limits ~RPD Limit Notes

Batch ID: 32128-2
RPD Limit

Notes

Page 3 of 4<br>



Abbreviations
MRL

ND

RPD

Units of Measure:
/100 mL

Order 7071118

Method Reporting Limit
None Detected at or above the MRL
Relative Percent Difference

Per 100 mL

Page 4 of 4<br>



——

2200 Sixth Avenue | Suite 1100

HERRERAENY

7071118

I

I

Seattle, Washing‘ton | 98121 Herrora Environmental Connuliand: Tr .
e o srianes | 120 o Chiaini'ui custody Record
Project Name: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com
Sampled By: Delivery Method: ‘8,
Jess Brown o g
Laboratory: Requested Completion Date: | Total No. of Containers: -% e
< £
PIXIS Labs 12 8 :_6
Lab Use: = = 5
sample | Preser- | Matrix | 3 © g
Type (see| vative? (see £ o =
Sample ID Date Time codes) | (Y¥/N) | codes) | = A L
BBC10.4-20170711 H ™M OWUp 7/11/17 "5‘.‘-’( (0} G Y sSw 1
BBC8.8-20170711 \ 71117 | oy Y | swW | 1
PET0.0-20170711 4 7117 | q.94 | G ¥ SW | 1
BBC8.4-20170711 7/11/17 q'_f_-‘,% G Y SW 1
BUR0.0-20170711 7/11/17 q:dp| G Y SW | 1
BBC7.0-20170711 7/11/17 1026 G Y SW 1
BBC5.9-20170711 7/11/17 | yp Y& | G ¥ SW | 1
BBC5.2-20170711 7/11/17 10 U5 G Y SW 1
BBC2.6-20170711 7/11/17 l:16| G Y SWo| 1
C0L0.0-20170711 7/11/17 .20 | G Y SW | 1
BBC1.6-20170711 7/11/17 | \\4% | G ¥ SW | 1
DUPE-20170711 7/11/17 G b i SW 1

Comments/Special Instructions:

IMPORTANT: Please use two dilution volumes for the analysis: 2 mL and 20 mL. Include a laboratory duplicate. Please complete and return attached bench sheet.

Relinquished by (Name/CO) Signature Date/Time Received By (Name/CO) Signature Date/Time
\ess Browon | Hewveira | CA0P— 71T 130%
Relinquished by (Nah‘ie/CO) Sigrlam're Date/Time Signature

A’ Vi LF,"/

D?/g;//

12

Sample Type: G=Grab C=Composite

COC.docx

Matrix Codes: A=Air

Project Name

[74
GW=Groundwater SE=Sediment SO=Soil SW—SO/aceWater W= Water(blanks) M= Matenal O= Dther[spemfy)

@ HeRRERA

29C/UW i ol

I;’Age 1of1






Fecal Analysis Bench Sheet

Sample ID Volume Colonies Result* Herrera Check
(mL) counted (CPN/100 mL)

BBC10.4-20170711 2 0 55 / —_

(01) 20 12 5% 7

BB(C8.8-20170711 2 0 18 \/ l% -S'

(02) 20 4

PET0.0-20170711 2 1 55 / = J

(03) 20 11 5

BBC8.4-20170711 2 0 27

(04) 20 6 4 27 9D

BURO0.0-20170711 2 5 140

(05) 20 28 140

BBC7.0-20170711 2 1 45 —

(06) 20 9 159

BBC5.9-20170711 2 3 135 Vv

(07) 20 27 |55

BBC5.2-20170711 2 3 59

(08) 20 10 4 54 )

BBC2.6-20170711 2 5 165

(09) 20 33 NS

COL0.0-20170711 2 2 100 /

(10) 20 20 [0 0

BBC1.6-20170711 2 2 135 / ’ 5

(11) 20 27 5

DUPE-20170711 2 1 18

(12) 20 3 l % _S-

Lab Duplicate- 2 2 82 v g 9 j_

BBC10.4-20170711 20 16

Negative Control 100 0 <1 ol

Positive Control 100 TNTC TNTC 0l&

*Calculation of Results

Density: use if only one count is within ideal range {20-60 colonies)

Colonies _ Colonies counted

100mL  mL SampleFiltered

%100

Peuiewed (1€ 1T
\O‘j Jess Browon-

Average Density: use if all counts are outside of ideal range (20-60 colonies) excluding counts greater
than 200 or if more than one count is within ideal range

Colonies Z Colonies counted

= X
100mL )’ mLsample filtered

If all >200 colonies calculate density of value closest to 200 and add greater than to result (e.g. >1000)







@ HERRERA  Data Quality Assurance Worksheet

By J. Brown, updated 12/27/17
Project Name/No./Client: Burnt Bridge Creek / 14-05818-000 / City of VVancouver, Washington Date: 8/9/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
PIXIS Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  7/11/17 / Event 2 (11 stations plus field duplicate of PET0.0) date 8/10/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported [ Goal Reported | Goal' | Reported | Goal' | performance ACTION
<0.050 / ;
Total OK/ 90- Slight MS exceedance,
Nitogen | SM4s00N-C | <28 ?ng“;’f 113 | 90110 | 103 | 444 4 <20 0 <20 oK no flag. Other QA ok.
<0.002 /
Total OK/ 90- None
Phosphorus EPA 365.1 9 <28 (r)n(g)](/)ﬁ 103 90-110 98 110 <1 <20 2 <20 OK
<0.001/
OK/ <48 90- None
SRP EPA 365.1 1 day hours? 0.001 97 90-110 105 110 <1 <20 3 <20 OK
mg/L
. <0.010/
Nitrate + OK/ 90- None
Nitrite EPA 353.2 2 <28 0.010 97 90-110 101 110 1 <20 0 <20 OK
mg/L
OK/ <0.5/ 90- None
TSS EPA 160.2 2 <7 0.5 mg/L NA NA 100 110 5 <20 12 <20 OK
- OK/ <48 <0.1/ 90- None
Turbidity SM2130-B hours <48 0.1 NTU NA NA 101 110 9 <20 6 <20 OK
<5/
Fecal OK/ See NOTE A for flags
coliform SM9222-D 6-9 hours <24 :SL(%;UL/ NA NA NA NA 39 <35 101 <35 OK

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown, updated 12/27/17
Project Name/No./Client: Burnt Bridge Creek / 14-05818-000 / City of Vancouver, Washington Date: 8/9/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  7/11/17 / Event 2 (11 stations plus field duplicate of PET0.0) date 8/10/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported | Goal® Reported | Goal' | performance ACTION
Temperature Y&Ltsesf NA NA NA NA NA NA NA NA NA 0 <20 OK None
Post event | Instrument calibration
Dissolved YSI 556 check 7% | check slightly exceeded
Oxygen Meter NA NA NA NA NA NA NA NA NA 0.1 <20 greater than | criteria of <5%. No flag,
standard minor exceedance.
pH Y&Ltsesf NA NA NA NA NA NA NA NA NA 1 <20 OK None
Conductivity Y&Lfesf NA NA NA NA NA NA NA NA NA 0 <20 OK None

NOTE A: Flag fecal coliform results for BBC10.4 and PETO0.0 for lab and field duplicate RPD exceedance, respectively. Flag fecal coliform results estimated (J) for BBC10.4, BBC8.8, PETO.0,
BBC8.4, BBC7.0, BBC5.2 and DUPE due to colony counts of range (<20).

NA - not applicable or not available
RPD- relative percent difference

NC - not calculable due to one or more values below the detection limit
SRP —soluble reactive phosphorus

NS - field duplicate not sampled
TSS — total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: Qz zg’za Q& 2 2, ,g‘ YL ?A)
SITE ID: BAC |bM DATE: 7/ // / /7 TIME: _f- {Q

WEATHER: __ Sy ~ Cllmnr

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: v’
TEMPERATURE: /3.9°

DISSOLVED OXYGEN: 72,62 T4¢

PH: Mbs 6.St STasLe”

CONDUCTIVITY: /74.§

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v’

250 ML UNPRESERVED BOTTLE: v BAcC /o ‘I// - 2ot 7 (/4 4
100 ML FECAL BOTTLE: v’

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

wmpsi//herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: o). Brawn D. Surror/
SITE ID: RRC S, 3 Date: 7 /// /)% TIME: Z’(Q
AL
WEATHER:
NOTES:

YSI 556 METER MEASUREMENTS 4 DUPLICATE? YES: NO:
TEMPERATURE: /S. S

DISSOLVED OXYGEN: /0/. 3 7 /0. /0

PH: 7.5%

CONDUCTIVITY: /74

SAMPLES Collected | SAMPLE ID

1L BOTTLE: /

250 ML UNPRESERVED BOTTLE: v ‘g BC £.8 - 20t787//

100 ML FECAL BOTTLE: e

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

July 10, 2017 1 Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA

ProiecT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: i&ﬂw yvi D Suran

SITE ID: ?E’\' 00 DATE: 7///////7 TIME: 7

WEATHER:

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:
/) (]

TEMPERATURE: /é )

DISSOLVED OXYGEN: 77. 4( z g. ¢

PH: 75Y

CONDUCTIVITY: 227.0)

SAMPLES Collected | SAMPLE ID

1L BOTTLE: —

250 ML UNPRESERVED BOTTLE: = /%—‘TO D - 2ot 707 l/

100 ML FECAL BOTTLE: —

DUPLICATE COLLECTED? YES: v’ No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE: Pt

250 ML UNPRESERVED BOTTLE: e W & -20/7 71/
100 ML FECAL BOTTLE: /

j»uips://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: . Rlowh D. Sumro/

SITE ID: Hhuko .0 DATE: '7/// ‘//7 TIME: 2: ﬁ

WEATHER:
NOTES:

YSI 556 METER MEASUREMENTS’ DUPLICATE? YES: NO:
TEMPERATURE: /3.7

DISSOLVED OXYGEN: 99.0 7% /6.6
PH: 7— </0

CONDUCTIVITY: /8. b

SAMPLES Collected | SAMPLE ID
1L BOTTLE: P

250 ML UNPRESERVED BOTTLE: il M 0.0-20!707/

100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

wmps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: </ Agng“\) A SomroN
L5
SITE ID: AnC G M DATE: 7// /7 TIME: 9. 5
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:

TEMPERATURE: / I .

DISSOLVED OXYGEN: / 00. 7 Z 9: 7 S

PH: T-lof

CONDUCTIVITY: / ?{', 7

SAMPLES Collected | SAMPLE ID

1L BOTTLE: Tk

250 ML UNPRESERVED BOTTLE: l/ ggc ? - ¢, 20 ,707 //
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No: \/

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: </ é&pw,i/ A Ssron

SITE ID: Hy LD DATE: ’7/// //7 TIME: _/7): 22
- {
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS A DUPLICATE? YES: NO:
TEMPERATURE: /7.0
DISSOLVED OXYGEN: /A2 4 S$£9
7 7
PH: ZA7. 4%
CONDUCTIVITY: J/9¢ 3
SAMPLES Collected | SAMPLE ID
1L BOTTLE: [
250 ML UNPRESERVED BOTTLE: (el gdc 7.0- 2o/ 757
100 ML FECAL BOTTLE: «
DUPLICATE COLLECTED? YEs: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

j»nmps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
July 10, 2017 1 f Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: . Breows/ A SurroN
SITE ID: e B I DATE: ‘7/// ,//7 TIME: //): fll

WEATHER:
NOTES:

YSI 556 METER MEASUREMENTS o DUPLICATE? YES: NO:
TEMPERATURE: /S 7 75 7°

DissoLvep Oxycen: €%, 2 %o ¥.53 $9.0 2. S.¢2

PH: -7 7-s0

CONDUCTIVITY: /257 /95.9

SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE: .566’ .{ ? - Zo/ 707 //

100 ML FECAL BOTTLE:

DuPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

jmps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: %/ Beowr) A SurroN

SITE ID: HHih.2 DATE: '7/// Vs TIME: /0. 4§
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS . DUPLICATE? YES: NO:
TEMPERATURE: Sl D
gL
DISSOLVED OXYGEN: /6 2 ‘, 2@ /.22
PH: 7 ?}-
CONDUCTIVITY: /%6. 0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: 1=
250 ML UNPRESERVED BOTTLE: e M (& 52 = Z o/ 707//
100 ML FECAL BOTTLE: 4
DuUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

wwps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PrOJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: . Reownr A Suror)

SITE ID: Mo - U DATE: '7///.//7 TIME: //./D
WEATHER:

NOTES: Lepracesd BAAcLp TEEMP Llobe (0TN RABC Z.6 R

YSI 556 METER MEASUREMENTS o DUPLICATE? YES: NO:
TEMPERATURE: /s ‘/

DISSOLVED OXYGEN: 07.7 % [0.51%

PH: g. (1

CONDUCTIVITY: /99. 0

SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE: BBC 2-¢- 2or To071
100 ML FECAL BOTTLE:

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

wups://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants




&

BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECcT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: ) Beowr/ 4 Sror)
SITE ID: (oL o.b DATE: 7/// // 7 TIME: _J/.2H
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS A DUPLICATE? YES: NO:
TEMPERATURE: /3.7
DISSOLVED OXYGEN: /08 .25 /P
PH: 38.23
CONDUCTIVITY: 238 .0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: —
250 ML UNPRESERVED BOTTLE: v CrO[_ 0.0- Ros 7070/
100 ML FECAL BOTTLE: y;
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

js»ups://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 10, 2017 1 Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJIECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: ~ Bros u . A SerroN
SITE ID: Hove, Vb DATE: 7/// //7 TIME: //: 4§
WEATHER:
NOTES:

YSI 556 METER MEASUREMENTS
TEMPERATURE:

DUPLICATE? YES: NO:

/6.5
08 3

DISSOLVED OXYGEN;OL,

6.4/

PH:

4.4

CONDUCTIVITY:

2p3.6

SAMPLES

Collected

SAMPLE ID

1L BOTTLE:

1

250 ML UNPRESERVED BOTTLE:

v

100 ML FECAL BOTTLE:

g

BEC 1.L- 20157y

DUPLICATE COLLECTED? YES:

No:

DUPLICATE SAMPLES

Collected

SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

i nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

July 10, 2017

1 Herrera Environmental Consultants
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@)HERRERA
TECHNICAL MEMORANDUM

Date: August 22, 2017

To: Dorie Sutton, City of Vancouver

Copy to:  Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #3

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on August 2, 2017, for Event 3 of the Burnt
Bridge Creek 2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in
accordance with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and
modifications for 2015, 2016, and 2017 (Herrera 2015, 2016, 2017). A quality assurance review of
the data collected was conducted and is summarized below. The laboratory data reports,
monitoring forms containing field data, data quality review worksheet, and continuous
temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
August 2, 2017, for Event 3 of the Burnt Bridge Creek 2017 Water Quality Monitoring Project.
The field sampling team consisted of Rayna Gleason (Herrera) and Dorie Sutton (City of
Vancouver) assisted by Perri Piller (intern). Samples and in situ water quality measurements were
collected from each of the 11 sites without incident and according to QAPP procedures.

A YSI ProDSS multimeter was used to collect in situ data. Data were downloaded from
temperature probes located at each of the eight temperature monitoring sites. The temperature
data were checked for completeness and proper function. Anomalously high values recorded on
sampling dates when loggers were out of the water to download data were deleted from the
records.

2200 Sixth Avenue | Suite 1100 | Seattle, Washington | 98121 | p 206 441 9080 | f 206 441 9108
PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | BELLINGHAM, WA

gsmplg_intrmmemno3.docx
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Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #3

DATA QUALITY SUMMARY

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

¢ One nitrate+nitrite result (sample BURO.0) slightly exceeded field duplicate RPD criteria
(22 percent versus the objective of <20 percent), but was not flagged because all other
quality assurance indicators (matrix spike, laboratory control sample, and laboratory
duplicate) met criteria.

e One fecal coliform result (sample BURO.0) qualified as estimated (J) based on the field
duplicate difference (78 CFU/100 mL versus the objective of <10 CFU/100 mL).

e Ten fecal coliform results qualified as estimated (J) based on colony counts falling
outside of ideal range of 20 to 60.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers. Since most fecal coliform results
had colony counts falling below the ideal range, dilution volumes will be increased from 2 mL
and 20 mL to 5 mL and 50 mL.

Table 1. Fecal Coliform Bacteria Results and Associated Qualifiers.
Laboratory Result Validated Result
Sample ID Date Sampled (CFU/100 mL) (CFU/100 mL) Qualifier

BBC10.4 8/2/17 27 27 J
BBC8.8 8/2/17 5 5 J
PET0.0 8/2/17 445 445 J
BBC8.4 8/2/17 45 45 J
BURO.0 8/2/17 96 95 J
BBC7.0 8/2/17 105 105

BBC5.9 8/2/17 59 59 J
BBC5.2 8/2/17 27 27 J
BBC2.6 8/2/17 125 125

COL0.0 8/2/17 59 59 J
BBC1.6 8/2/17 32 32 J
DUPE? 8/2/17 18 18 J

@ Field duplicate of BURO.O.

@HERRERA

August 2017 2



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #3
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IEH ANALYTICAL LABORATORIES
EH LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-43 PAGE 1
REPORT DATE: 08/17/17
DATE SAMPLED: 08/02/17 DATE RECEIVED: 08/03/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)

BBC10.4-20170802 2.77 0.082 0.053 2.48 3.2 1.6
BBC8.8-20170802 2.68 0.107 0.048 2.20 19 4.5
PETO0.0-20170802 1.73 0.154 0.124 1.36 5.5 15
BBC8.4-20170802 2.09 0.113 0.079 1.75 11 2.6
BURO0.0-20170802 1.57 0.072 0.067 1.08 0.86 0.65
BBC7.0-20170802 2.74 0.099 0.064 1.89 11 2.6
BBC5.9-20170802 2.47 0.103 0.073 1.81 5.2 2.0
BBC5.2-20170802 2.26 0.105 0.077 1.84 6.8 2.1
BBC2.6-20170802 2.19 0.110 0.085 1.68 8.5 25
COL0.0-20170802 1.78 0.097 0.072 1.52 7.8 3.1
BBC1.6-20170802 2.03 0.111 0.085 1.62 5.2 2.3

DUPE-20170802 1.61 0.074 0.065 1.35 1.1 0.68




Eri

IEH ANALYTICAL LABORATORIES

LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-43 PAGE 2
REPORT DATE: 08/17/17
DATE SAMPLED: 08/02/17 DATE RECEIVED: 08/03/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC EPA 365.1 EPA 365.1 |SM18 4500NO3F| SM18 2540D EPA 180.1
DATE ANALYZED 08/14/17 08/10/17 08/04/17 08/04/17 08/08/17 08/04/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE 1D DUPE-20170802 | DUPE-20170802 | DUPE-20170802 | DUPE-20170802 BATCH BBC10.4-20170802
ORIGINAL 1.61 0.074 0.065 1.35 4.8 1.6
DUPLICATE 1.70 0.072 0.065 1.35 5.5 1.6
RPD 5.62% 2.60% 0.08% 0.11% 14.63% 0.00%
SPIKE SAMPLE
SAMPLE 1D DUPE-20170802 | DUPE-20170802 | DUPE-20170802 | DUPE-20170802
ORIGINAL 1.61 0.074 0.065 1.35
SPIKED SAMPLE 2.75 0.123 0.085 1.53
SPIKE ADDED 1.00 0.050 0.020 0.200
% RECOVERY 114.02% 98.36% 98.47% 88.88% NA NA
QC CHECK
FOUND 0.492 0.099 0.041 0.421 10 8.1
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 100.41% 105.32% 105.13% 103.19% 100.00% 101.25%
BLANK <0.050 | <0.002 <0.001 <0.010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.
NA = NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

/j amosne Macd om 30

Damien Gadomski
Project Manager




CHAIN-OF-CUSTODY RECORD

Aquatlc Research Incorporated HEROIO - 1{%

3927 Aurora Ave. N/ Seatile, WA 88103/ (206) 632-2715

CLIENT: Heerpee A
SAMPLING DATE: __09- 00 "7 _ :
Ronyng Qugusan | / Hmm) Dode, Juen ?@me.mw

SAMPLERS:

SAMPLE INFORMATION. = ©.

C/\"f‘l O'PVMWV‘O/

-

sheer ! . oF 1. |
PROJECT ID: Ib [ Esa{ W
CASE FILE NO.:

DATA RECORDED BYL _

PAHAMETEHS
s
O
. L ¥
SAMPLE DATE/TIME T o
D COLLECTED # NOTES
} o)
o
-t
X s
CAEREREEN -
. 'ﬁmQﬁl’“l—Zl—OI—
BBC10.4-20170802 18/2/17 o XX xxqx 2
'BBC8.8-20170802 - B/2/17 gy |x|x[x|x{x|X 12
PET0.0-20170802 B/2/37 gqo |X]x|xpx|x|x 12
BBC8.4-20170802 BT e pxdx|x x| xgx 2
- BUR0.0-20170802 8/2/17 apuyo | x| x|x[x]x|x 2| S
BBC7.0-20170802 8x2f17'_‘.&;,w x{x{x|xpxix 2
BBC5.9-20170802 B/2/17 iy fxx x| xfxgx 2
8BC5.2-20170802 R/2/17 Ibisg | X{X{X XXX 2
BBC2.6-20170802 {B/2/17 g PX | XXX XX |2
COL0.0-20170802 _ 8/2/17 -l!:HDI xIx|x]xfxix 21
BBC1.6-20170802 8/2/17 figpix]x|x|x|x|x {2
- DUPE-20170802 8/2/17 _ o pxpx|x|xfx]|x 2
) Hellnqu;shed By - |Date/Time Receivad By Date;’;l; ime '
Printed Name R&‘/Nk @mon - 02 -\ . . ' L
Signature ‘ZcJOEgv_V\ o F I
Afdaton ) --WU‘;“‘.@ - — _ L
Relinquished By Date/Time  |reeeived B Dato/Ti . |
Printed Name 1 ¥ ead O ?’;2@3; [ i O i@O
_ Signature (IZ} Gtmﬂ 1 i plottles a .
© Affiliation ’ : :

Miscellaneous Notes (Hazardous Materials, Quick tum-arcund tims, etd.}:







PIXIS Labs b

Accurate. Reliable. On Time.

ol Report
Pixis Labs Daf’e_ 08/15/2017
12423 NE Whitaker Way )
Portland, OR 97230 O_RELAP OR100028
503-254-1794 #:
Proi
rolect . 4 05818-003
Name:
Project  Burnt Bridge Creek
No: Monitoring 2017
Cover Letter
Jess Brown

Herrera Environmental Consultants, Inc.
24 NW 2nd Ave., Suite 204
PORTLAND, OR 97209

Dear Jess Brown,

Enclosed please find Pixis Labs analytical report for samples received as order number 7080221 on 08/02/2017.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.

Thank you for allowing Pixis to be of service to you, we appreciate your business.

Sincerely,
Signed

Mark Leed
Client Services

Order 7080221 Page 1 of 3<br>



PIXIS Labs

Accurate. Reliable. On Time.

Pixis Labs

12423 NE Whitaker Way
Portland, OR 97230
503-254-1794

Sample: BBC10.4-20170802

Lab ID: 138245
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.8-20170802

Lab ID: 138246
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: PET0.0-20170802

Lab ID: 138247
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.4-20170802

Lab ID: 138248
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BUR0.0-20170802

Lab ID: 138249
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC7.0-20170802

Lab ID: 138250
Analyte

Method: SM 9222-D
Fecal Coliform

Order 7080221

Result

27.0

Result

5.00

Result

445

Result

45.0

Result

96.0

Result

105

Sample Results
Collected: 08/02/17 08:40

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL5.00 5 32336-3

Collected: 08/02/17 09:10

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL 5.00 5 32336-4

Collected: 08/02/17 09:20

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL 5.00 5 32336-5

Collected: 08/02/17 10:00

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL5.00 5 32336-6

Collected: 08/02/17 09:40

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL 5.00 5 32336-7

Collected: 08/02/17 10:20

Received: 08/02/17 12:34

Units MRL Dil. Batch

/100 mL 5.00 5 32336-8

Job
Number:

Report
Date:

ORELAP #:

Project
Name:

Project No:

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

Temp: 10 C

Evidence of Cooling:Y
Start/Extract

08/02/17 18:00

7080221

08/15/2017
OR100028
14-05818-003

Burnt Bridge Creek Monitoring
2017

Matrix:

General

Water
Analyzed Notes
08/03/17 18:15

Matrix:

General

Water
Analyzed Notes
08/03/17 18:15

Matrix:

General

Water
Analyzed Notes
08/03/17 18:15

Matrix:

General

Water
Analyzed Notes
08/03/17 18:15

Matrix:

General

Water
Analyzed Notes
08/03/17 18:15

Matrix:

General

Water
Analyzed Notes

08/03/17 18:15

Page 2 of 3<br>



Sample: BBC5.9-20170802

Lab ID: 138251

Collected: 08/02/17 10:37

Received: 08/02/17 12:34

Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 59.0 /100 mL5.00 5 32336-9
Sample: BBC5.2-20170802 Collected: 08/02/17 10:55
Lab ID: 138252 Received: 08/02/17 12:34
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 27.0 /100 mL5.00 5 32336-10
Sample: BBC2.6-20170802 Collected: 08/02/17 11:15
Lab ID: 138253 Received: 08/02/17 12:34
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 125 /100 mL5.00 5 32336-11
Sample: COL0.0-20170802 Collected: 08/02/17 11:40
Lab ID: 138254 Received: 08/02/17 12:34
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 59.0 /100 mL5.00 5 32336-12
Sample: BBC1.6-20170802 Collected: 08/02/17 11:50
Lab ID: 138255 Received: 08/02/17 12:34
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 32.0 /100 mL5.00 5 32336-13
Sample: DUPE-20170802 Collected: 08/02/17
Lab ID: 138256 Received: 08/02/17 12:34
Analyte Result Units MRL Dil. Batch
Method: SM 9222-D
Fecal Coliform 18.0 /100 mL5.00 5 32336-14
Abbreviations
MRL Method Reporting Limit
ND None Detected at or above the MRL
Units of Measure:
/100 mL Per 100 mL

Order 7080221

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Temp: 10 C

Evidence of Cooling:Y

Start/Extract Analyzed

08/02/17 18:00 08/03/17 18:15

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Page 3 of 3<br>



2200 Sixth Avenue | Suite 1100
Seattle, Washington | 98121
p 206 441 9080 | f 206 441 9108

HERRERAENY 7080221

N

HNIE

e iiani Ui Custody Record

HERRERA
Project Name: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com o
Sampled By: Delivery Method: £ \
Rayna Gleason ) g ‘
Laboratory: Requested Completion Date: | Total No. of Containers: % 0
€ £
PIXIS Labs 12 5 5
Lab Use: _ “E = 5
Sample | Preser- | Matrix | & o g
Type (see| vative? (see [S o =
Sample ID Date Time codes) (Y/N) | codes) = & ]
BBC10.4-20170802 8/2/17 % do G Y SW 1|y 6‘Nf>:~l
BBC8.8-20170802 8/2/17 q.io G Y sw |1 |4 |
PET0.0-20170802 8/2/17 K.20 G Y SwWo| 1 ; /
BBC8.4-20170802 8/2/17 |9:00 G Y SW | 1 | = {
BUR0.0-20170802 8/2/17 | AvYp | G Y | sw | 1 |¥ N
BBC7.0-20170802 8/2/17 |0 G Y sw | 1 |*
BBC5.9-20170802 8/2/17 27| G Y w1 |y
BBC5.2-20170802 8/2/17 | (0S5 | G Y [ sw | 1]y
BBC2.6-20170802 8/2/17 1B 1( G Y SW | o1 |y
COL0.0-20170802 8/2/17 Yo G Y SW 1 |+
BBC1.6-20170802 8/2/17 | ||*%e G Y | SW | 1],
DUPE-20170802 8/2/17 - G Y W[ 1|+
Comments/Special Instructions:
IMPORTANT: Please use two dilution volumes for the analysis: 2 mL and 20 mL. Include a laboratory duplicate. Please complete and return attached bench sheet.
Relinquished by (Name/CO) H.m‘ Signat Date/Time Received By (Name/CQ) Date/Time
Reyva Glarsen, M&,— §l2f1 12| Stefan e Wackl 8217 tL"%’;\
Relinquished by (Name/CO) Signature e Date/Time Received By (Name/CO) Date/Time
¢
Sample Type: G=Grab C=Composite Matrix Codes: A=Air GW=Groundwater SE=Sediment $O0=Soil SW=Surface Water W=Water (blanks) M=Material O=0ther (specify)
ib 2017 fecal COC.docx @ HERRERA
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Fecal Analysis Bench Sheet

Sample ID Volume Colonies Result* Herrera Check

(mL) counted (CPN/100 mL)
BBC10.4-20170802 2 1 27 V 21 5
(01) 20 5
BBC8.8-20170802 2 0 5 s
(02) 20 1 5 0
PET0.0-20170802 2 6 a5 Yye ;"
(03) 20 92
BBC8.4-20170802 2 1 45 —
(04) 20 9 H S J
BURO.0-20170802 2 4 96 q S 3- round down
(05) 20 17 From 95.45
BBC7.0-20170802 2 5 105 g
(06) 20 21 10
BBC5.9-20170802 2 2 5 v
(07) 20 11 51 7
BBC5.2-20170802 2 1 27 vV
(08) 20 5 )
BBC2.6-20170802 2 3 125
(09) 20 25 2.5
C010.0-20170802 2 1 59 J/ —_
(10) 20 12 56\ N
BBC1.6-20170802 2 1 32 s

7, )

(11) 20 6 3
DUPE-20170802 2 0 18 s (% j'
(12) 20 4
Lab Duplicate- 2 0 14 V4 w 3’
BB(C8.8-20170802 20 3
Negative Control 100 0 <1 o
Positive Control 100 TNTC TNTC v
*Calculation of Results ALviewed € I“’ ’ L

Density: use if only one count is within ideal range (20-60 colonies) ‘03 ACS 5 Prouove

Colonies _ Colonies counted %100 Cbaa/-
100mL  mL SampleFiltered

Average Density: use if all counts are outside of ideal range (20-60 colonies) excluding counts greater
than 200 or if more than one count is within ideal range

Colonies ZColom'es counted 2
100mL ZmLsample filtered

If all >200 colonies calculate density of value closest to 200 and add greater than to result (e.g. >1000)






@ HERRERA  Data Quality Assurance Worksheet

Project Name/No./Client:

Laboratory/Parameters:

Sample Date/Sample ID:

Burnt Bridge Creek / 14-05818-003 / City of Vancouver, Washington

IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity

PIXIS Labs/ Fecal Coliform

8/2/17 | Event 3 (11 stations plus field sample duplicate of BURO0.0)

By J. Brown, updated 12/27/17
Date: 8/17/17 Page 1 of 1
Checked: initials RZ

date 8/21/17

Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported | Goal | Reported | Goal' | Reported | Goal' | performance ACTION
<0.050/ -
Total OK/ 90- Slight MS exceedance. No
Nitrogen | SM4500N-C | 12 <28 ?n(g’f’f 114 | 90110 | 100 | 1, 6 <20 3 <20 OK | flag, all other QA ok.
<0.002 /
Total OK/ 90-
Phosphorus | EPA 365.1 8 <28 %g(/)f 98 90-110 | 105 110 3 <20 3 <20 oK
<0.001/
OK/ <48 <48 90-
SRP EPA365.1 | hours | hours? ?n(g’% 9% | 0410 | 105 | gy | 01| <20 3 <20 OK
. <0.010/ - A
Nitrate + OK/ 90- Slight field dupe exceedance.
Nitrite EPA 353.2 2 <28 ?ng}l(;) 89 90-110 103 110 0.1 <20 22 <20 OK No ﬂag, all other QA ok.
OK/ <05/ 90- _
T35 EPA 160.2 6 <7 losmgL| NA NA 100 | i 15 <0 | D=03 | <20 OK
- OK/ <48 <0.1/ 90-
Turbidity SM2130-B hours <48 0.1 NTU NA NA 101 110 0 <20 5 <20 OK
<5/
Fecal OK/ _ _ See NOTE A for flags.
coliform SM9222-D 6-9 hours <24 i()cE)TnUL/ NA NA NA NA D=9 <35 D=77 <35 OK

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown, updated 12/27/17
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date: 8/17/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  8/2/17 / Event 3 (11 stations plus field sample duplicate of BURO.0) date 8/21/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported | Goal* Reported | Goal' | performance ACTION
Temperature oL oo0 NA NA NA NA NA | NA | NA NA NA 0 <20 ok | None
Dissolved YSI 556 None
Oxygen Meter NA NA NA NA NA NA NA NA NA 1 <20 OK
oH ol oo0 NA NA NA NA NA | NA | NA NA NA 1 <20 ok | None
Conductivity | el NA NA NA NA NA | NA | NA NA NA 0.1 <20 ok | None

NOTE A: Flag all fecal coliform results except BBC7.0 and BBC2.6 due to colony counts of range (<20 or >60). Flag BURO0.0 due to field duplicate difference exceedance of greater than 2 times the
reporting limit.

NA - not applicable or not available NC - not calculable due to one or more values below the detection limit NS - field duplicate not sampled
RPD- relative percent difference SRP —soluble reactive phosphorus TSS — total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

e D el D B P i
SITE ID: gdC oY ' DATE: ?2[ 2077  TIME: 25/_0

WEATHER:

NOTES: _(heng oL (VAR

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO: T
TEMPERATURE: /S 7

DISSOLVED OXYGEN: 3.9 % .30

PH: L-87

CONDUCTIVITY: /5. L

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v Do170802-
250 ML UNPRESERVED BOTTLE: v 3 56 /0 L/ — 5258
100 ML FECAL BOTTLE: D :

DUPLICATE COLLECTED? ~ YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

mpsi//herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProjEcT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: R Ay[\/A P err Dorve. .

SITE ID: PBC 5. % DATE: 3/7/’:}. TIME: 2 0
weaTHer: _(_(part Warm ’

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:
o

TEMPERATURE: / Z} F =

DISSOLVED OXYGEN: a4. 7_7'/ . Z.39

PH: ? 5 3 5

CONDUCTIVITY: /30 . 2

SAMPLES Collegted | SAMPLE ID

1L BOTTLE: ‘/

250 ML UNPRESERVED BOTTLE: \/ 8 B C z . 5 - ZO, —77- O 30 2__

100 ML FECAL BOTTLE: L /

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

umps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: /Za 3)70[ F LT [)ﬂ r@ .

SITE ID: fET 0.0 DATE: 3/2//?' TIME: m

weateer: _ Qlpar 7 WO

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:
TEMPERATURE: /% {; o

DISSOLVED OXYGEN: JZ. ? /- 8-22 .

PH: ? 2 LI- d

CONDUCTIVITY: A5S .

SAMPLES Collected | SAMPLE ID

1L BOTTLE: J i

250 ML UNPRESERVED BOTTLE: \/ ) P E , 0 . O Z_O / 7 & XO Z_
100 ML FECAL BOTTLE: \/ '

DUPLICATE COLLECTED?  YES: No: \//

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

»mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: _@4@ /QCI')"c Zloree

SITE ID: BOC S.H DATE: 5/2//7’ - e -0 -

WEATHER: _ Warm + laq) -

NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO:
TEMPERATURE: RGeE@
DISSOLVED OXYGEN: G0.Y/ z.¥Y
PH: V=22

[ —r
CONDUCTIVITY: PAIRY..E
SAMPLES Collected | SAMPLE ID
1L BOTTLE: ;
250 ML UNPRESERVED BOTTLE: J7/ 6 6 C j . y 2 d / 7 /Zﬂ Z
100 ML FECAL BOTTLE: v

/

DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

o ups://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




\

BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver - A
A]
FIELD PERSONNEL: @M 61) grre Udf cC-
v

SITE ID: AUl 0. O ’DATE: Z/Z/ /¥ " TIME: 7?&

WEATHER: Cf_ga{ Woayn~

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: MO:
TEMPERATURE: / 5. 3’ e

DISSOLVED OXYGEN: %_/ /- q . (39']

PH: 7 . 55

CONDUCTIVITY: / 5? : ‘{

SAMPLES Collected | SAMPLE ID

IL BOTTLE: s

250 ML UNPRESERVED BOTTLE: \/ y, 6 M V 0 . 0 Z 0 /? 02 02
100 ML FECAL BOTTLE: \/

DUPLICATE COLLECTED? YES: L/ No:

DUPLICATE SAMPLES Collegted | SAMPLE ID

1L BOTTLE: \j/ Z 0

250 ML UNPRESERVED BOTTLE: J 7 B (/ r 0 3 0 0 / '705 l .

100 ML FECAL BOTTLE: \/

»wps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA

ProOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: @ 174 /06/7? /‘90,? Y

SITEID: B 7.0 DATE: 7/ Z/ ,7 ctve: /O L0

[

WEATHER: _(C[gar + WAy /

NOTES: /

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO:
19./°C

TEMPERATURE: 5

DISSOLVED OXYGEN: 29 .2 /- 2.29

PH: 7.27 .

CONDUCTIVITY: / ? . 6)

SAMPLES Collected | SAMPLE ID

1L BOTTLE: J

250 ML UNPRESERVED BOTTLE: Vv / 86 C ? 0 20/? 03 O 2_

100 ML FECAL BOTTLE: J

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»mps:/lherrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrOJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: LRouna Ferv: orce
4 J <
SITE ID: P 5. A pate: _ F/2./[F TvE: (O 31,
WEATHER: _ Clar+ i arm -
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO: \/
3-2 °C ~
TEMPERATURE: /
DISSOLVED OXYGEN: /5. 7 % 2.//
PH: 7 2.[
CONDUCTIVITY: 19¢, .0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/,
250 ML UNPRESERVED BOTTLE: ¥ ) /5 5 C 5‘ ] 7 ZO /? 0 5 . 0 Z
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

wmpsi//herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLEENT: City of Vancouver
FIELD PERSONNEL: Wq_ /de r7e " '[)-,r? e
SITE ID: R 5.2 DATE: ?/Z//q' TIME: /ﬂ— S5
v { =
wEATHER: _ ((par +Warm_.
NOTES:
<
YSI 556 METER MEASUREMENTS DUPLICATE? YES: v NO:

TEMPERATURE: / 3 - 3 i c _ / g - Z

DISSOLVED OXYGEN:

%ZE.Z{ 2- is O - -
PH: 2.5 % 870

CONDUCTIVITY: /9%. / /93. 2
SAMPLES Colleg¢ted | SAMPLE ID
1L BOTTLE: J ,
250 ML UNPRESERVED BOTTLE: J . '6'6 C 5 2 20/ ?d/ 0 2 .
100 ML FECAL BOTTLE: J
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collegted | SAMPLE ID
1L BOTTLE: \# i
V
250 ML UNPRESERVED BOTTLE: W
100 ML FECAL BOTTLE:

j» mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




HERRERA

PrROJECT: BURNT BRIDGE CREEK MONITORING

CLIENT: City of Vancouver

BURNT BRIDGE CREEK MONITORING FORM

PROJECTNoO.: 14-05818-003

FIELD PERSONNEL: _WM Perr” /CDQ = \Q

SITE ID: RBC2 (o pare: S/2/\VR  timE (/! [5
WEATHER: Clea r+ Waxva
NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO:
i.4°¢C =
TEMPERATURE: /9 -
DISSOLVED OXYGEN: 99.0 /- 0 . /ﬂ
, LJ
PH: 7 » 76 ]
CONDUCTIVITY: z.l D .(»
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/, 5 8
250 ML UNPRESERVED BOTTLE: Vv , l/ C 2 & 20 / ? 0 ZO 2
100 ML FECAL BOTTLE: 4
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j»mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

July 31, 2017 1

Herrera Environmental Consultants



BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: ﬂa(l 1 (A //0 rrz' DO m €

[ L4 ] 17

SITE ID: Co LO-(‘/ DATE: 7//4/7‘ T™E: // %i

WEATHER:
NOTES:

YSI 556 METER MEASUREMENTS o DUPLICATE? YES: NO:
TEMPERATURE: 6. Z C

DissOLVED OXvGen: 4 Z " 7. 9. ;Zq'
P 7. 35

v -
CONDUCTIVITY: 5/.% -

SAMPLES Collegcted | SAMPLE ID
1L BOTTLE: "//

250 ML UNPRESERVED BOTTLE: 5 COLO 0 2 0 / ;Z ﬂj’& Z

100 ML FECAL BOTTLE:

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

j» mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
July 31, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Rauna lovrr Dorret
/ L)

SITEID: RDc .o DATE: 5/2//?— TIME: // 50 -

WEATHER: CQQV?“ (A Joarm

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NO:
TEMPERATURE: /9-7 0 @

DISSOLVED OXYGEN: 99 [/ /. ? /5

PH: r7 ?’;

CONDUCTIVITY: 24 L{ i %

SAMPLES Collected | SAMPLE ID

1L BOTTLE: VA

250 ML UNPRESERVED BOTTLE: v 5 c / y 6 ZO / -} Og O _>_
100 ML FECAL BOTTLE: v/

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE;:

100 ML FECAL BOTTLE:

i nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
June 12, 2017 1 Herrera Environmental Consultants
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@JHERRERA
TECHNICAL MEMORANDUM

Date: October 9, 2017

To: Dorie Sutton, City of Vancouver

Copy to:  Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #4

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on August 30, 2017, for Event 4 of the Burnt
Bridge Creek 2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in
accordance with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and
modifications for 2015, 2016, and 2017 (Herrera 2015, 2016, 2017). A quality assurance review of
the data collected was conducted and is summarized below. The laboratory data reports,
monitoring forms containing field data, data quality review worksheet, and continuous
temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
August 30, 2017, for Event 4 of the Burnt Bridge Creek 2017 Water Quality Monitoring Project.
The field sampling team consisted of Rayna Gleason (Herrera) and Dorie Sutton (City of
Vancouver) assisted by Linley Mescher (intern). Samples and in situ water quality measurements
were collected from each of the 11 sites without incident and according to QAPP procedures.

A YSI ProDSS multimeter was used to collect in situ data. Data were downloaded from
temperature probes located at seven of the eight temperature monitoring sites. The
temperature probe at BBC8.8 was replaced with a new probe, Backup 1, because the original
probe could not be located. At BBC7.0, it was noted that crayfish appeared to be living in the
PVC probe enclosure and that feathers, debris, and sediment were present in the water. The
temperature data were checked for completeness and proper function. Anomalously high values
recorded on sampling dates when loggers were out of the water to download data were deleted
from the records.

2200 Sixth Avenue | Suite 1100 | Seattle, Washington | 98121 | p 206 441 9080 | f 206 441 9108
PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | BELLINGHAM, WA

gsmplg_intrmmemno4.docx

14-05818-003_tm_bbc_2017_w

pij



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #4

DATA QUALITY SUMMARY

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

e Six fecal coliform results qualified as estimated (J) based on colony counts falling outside
of ideal range of 20 to 60.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers. For this monitoring event, the
laboratory was requested to increase fecal coliform filtration volumes from 2 and 20 milliliters
(mL) to 5 and 50 mL to increase the colony counts and reduce the number of qualified data. The
increase in filtration volume did reduce the number of qualified data and will be continued for
the remaining sampling events in 2017. Note that the 2 and 20 mL dilution volumes reported in
the laboratory report were mislabeled; the laboratory used 5 and 50 mL volumes as documented
on the bench sheet.

Table 1. Fecal Coliform Bacteria Results and Associated Qualifiers.
Laboratory Result Validated Result
Sample ID Date Sampled (CFU/100 mL) (CFU/100 mL) Qualifier
BBC10.4 8/30/17 44 44
BBC8.8 8/30/17 118 118
PETO.0 8/30/17 720 720
BBC8.4 8/30/17 540 540
BURO0.0 8/30/17 120 120 J
BBC7.0 8/30/17 100 100 J
BBC5.9 8/30/17 116 116
BBC5.2 8/30/17 127 127 J
BBC2.6 8/30/17 112 112
COL0.0 8/30/17 202 202 J
BBC1.6 8/30/17 255 255 J
DUPE? 8/30/17 202 202 J

@ Field duplicate of COL0.0

28 HERRERA
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IEH ANALYTICAL LABORATORIES
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-44 PAGE 1
REPORT DATE: 09/08/17
DATE SAMPLED: 08/30/17 DATE RECEIVED: 08/31/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)

BBC10.4-20170830 2.48 0.081 0.057 2.42 4.3 2.2
BBC8.8-20170830 2.49 0.085 0.045 2.26 12 2.9
PETO0.0-20170830 1.16 0.163 0.124 1.07 5.5 15
BBC8.4-20170830 1.83 0.114 0.075 1.73 8.3 4.3
BURO0.0-20170830 3.53 0.059 0.051 2.53 14 2.3
BBC7.0-20170830 2.04 0.114 0.063 1.91 16 3.4
BBC5.9-20170830 1.60 0.099 0.072 1.56 3.7 1.8
BBC5.2-20170830 1.77 0.096 0.073 1.57 4.8 1.7
BBC2.6-20170830 1.65 0.098 0.076 1.45 2.5 2.7
COL0.0-20170830 1.54 0.099 0.075 1.52 3.4 3.4
BBC1.6-20170830 1.55 0.098 0.076 1.46 4.0 1.5
DUPE-20170830 1.59 0.096 0.074 1.50 4.0 2.9




N i

IEH ANALYTICAL LABORATORIES

LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715

FAX: (206) 632-2417

: :
CASE FILE NUMBER: HER080-44 PAGE 2
REPORT DATE: 09/08/17
DATE SAMPLED: 08/30/17 DATE RECEIVED: 08/31/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC | EPA365.1 EPA365.1 [SM18 4500N0O3F| SM18 2540D EPA 180.1
DATE ANALYZED 09/08/17 09/06/17 09/01/17 09/01/17 09/01/17 08/31/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE ID BATCH DUPE-20170830 DUPE-20170830 DUPE-20170830 BBC8.4-20170830 BBC10.4-20170830
ORIGINAL 0.292 0.096 0.074 150 8.3 2.2
DUPLICATE 0.305 0.097 0.075 1.49 7.8 2.0
RPD 4.44% 0.87% 0.86% 0.43% 6.25% 9.52%
SPIKE SAMPLE
SAMPLE ID BATCH DUPE-20170830 DUPE-20170830 DUPE-20170830
ORIGINAL 0.292 0.096 0.074 1.50
SPIKED SAMPLE 1.27 0.146 0.094 1.68
SPIKE ADDED 1.00 0.050 0.020 0.200
% RECOVERY 97.52% 99.71% 96.83% 92.02% NA NA
QC CHECK
FOUND 0.496 0.094 0.041 0.403 10 8.0
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 101.22% 100.00% 105.13% 98.77% 100.00% 100.00%
BLANK <0050 | <0002 | <0001 [ <0010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.
NA =NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

ﬁa/nu;ﬂx S om

Damien Gadomski
Project Manager




1. o Aquatic Researéh incorporated
: ' ' 3927 Aurora Ave. N/ Seattie, WA 98103/ (206) 6322715 HEP\O%O Lfo

CHAIN-OF-CUSTODY RECORD o sheer | o )
CLIENT: _HeRRGIZ A PROJECTID: R,
SAMPLING DATE: . O ' %0 1} CASE FILE NO-

SAMPLERS: g@!ﬂui‘mm,m&g&am L[ndi(q ngg 'DATA RECORDED BY:
SAMPLE INFORMATION

_PARAMETERS
B
O.
SAMPLE DATE/TIME T
D COLLECTED # NOTES
2 |8
g 3 |3
B AE
BBC10.4-20170802 8/30/17 gr30 | x [ x I x{x|x|x 2
BBC8.8-20170802 - {8/30/17 B:&s X [ x4 x % jx 2
PET0.0-20170802 B/30/17 4y |x|x|x|x|xix ]2
BBC8.4-20170802 - - {8/30/17 yosio fx [ x| x{x|x|x 2
BURD.0-20170802  , 18/30/17 qayu fx x| xxfx|x 2
BRC7.0-20170802 8/30/17 jo e x bx bx [xPx|x 2
BBC5.9-20170802  {8/30/17 frup)x Ixx|x|x|x 2
BBCS.2-20170802 8/30/17 |l x fx fx{x[x|x 21
BBC2.6-20170802 8/30{1-7]@:50 XiXixfxlxjx 2
COL0.0-20170802 8/30/17 [y [xPx|x|x|x|x 2}
BBC1.6-20170802 8/30/17 a5 | x i x x| x|x |x 12
DUPE-20170802 = 18/30/17 = |xix|x|x|x}x 2
. F{e.i.inc,.juished By ) Date/Tima Recsived By Date_ﬂ; imé
Printed Name mﬁp‘ f,"%ﬁ}d @JZ{}I V] Z-%M
Signaturg A LY s Y
Affiliation oo 42 P
' Relinquished By Date/Time ved B Date/Tirpe '
Printed Name : _ '_ ,?zﬂ N OCB?%[//? ,dm
Signature : _ - _ ' {Ti)'ﬁavvlp!ﬂfs . (?-L” ' 'H@C ‘117:%0(?
Affiliation S '

M‘tsqeilane’ous Notes (Hazardous Materials, Quick turn-around tims, efc.): :







PIXIS Labs omber: 7085012

Accurate. Reliable. On Time.

ol Report
Pixis Labs Daf’e_ 09/12/2017
12423 NE Whitaker Way )
Portland, OR 97230 O_RELAP OR100028
503-254-1794 #:
Proi
rolect 4 4 05818-003
Name:
Project  Burnt Bridge Creek
No: Monitoring 2017
Cover Letter
Jess Brown

Herrera Environmental Consultants, Inc.
24 NW 2nd Ave., Suite 204
PORTLAND, OR 97209

Dear Jess Brown,

Enclosed please find Pixis Labs analytical report for samples received as order number 7083013 on 08/30/2017.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.

Thank you for allowing Pixis to be of service to you, we appreciate your business.

Sincerely,
Signed

Mark Leed
Client Services

Order 7083013 Page 1 of 4<br>



PIXIS Labs

Accurate. Reliable. On Time.

Pixis Labs

12423 NE Whitaker Way
Portland, OR 97230
503-254-1794

Sample: BBC10.4-20170802

Lab ID: 139536
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.8-20170802

Lab ID: 139537
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: PET0.0-20170802

Lab ID: 139538
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC8.4-20170802

Lab ID: 139539
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BUR0.0-20170802

Lab ID: 139540
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC7.0-20170802

Lab ID: 139542
Analyte

Method: SM 9222-D
Fecal Coliform

Order 7083013

Result

44.0

Result

118

Result

720

Result

540

Result

120

Result

100

Sample Results
Collected: 08/30/17 08:30

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-3

Collected: 08/30/17 08:55

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-4

Collected: 08/30/17 09:10

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-5

Collected: 08/30/17 10:10

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL20.0 20 32600-6

Collected: 08/30/17 09:45

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-7

Collected: 08/30/17 10:45

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-8

Job
Number:

Report
Date:

ORELAP #:

Project
Name:

Project No:

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y
Start/Extract

08/30/17 17:00

7083013

09/12/2017
OR100028
14-05818-003

Burnt Bridge Creek Monitoring
2017

Matrix:

General

Water
Analyzed Notes
08/31/17 17:00

Matrix:

General

Water
Analyzed Notes
08/31/17 17:00

Matrix:

General

Water
Analyzed Notes
08/31/17 17:00

Matrix:

General

Water
Analyzed Notes
08/31/17 17:00

Matrix:

General

Water
Analyzed Notes
08/31/17 17:00

Matrix:

General

Water
Analyzed Notes

08/31/17 17:00

Page 2 of 4<br>



Sample: BBC5.9-20170802
Lab ID: 139544
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC5.2-20170802
Lab ID: 139545
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC2.6-20170802

Lab ID: 139546
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: COL0.0-20170802

Lab ID: 139547
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: BBC1.6-20170802

Lab ID: 139548
Analyte

Method: SM 9222-D
Fecal Coliform

Sample: DUPE-20170802

Lab ID: 139549
Analyte

Method: SM 9222-D
Fecal Coliform

SM 9222-D
QC - FC NEGATIVE -
Analyte
Fecal Coliform
QC - FC POSITIVE -
Analyte
Fecal Coliform

Order 7083013

Result

116

Result

127

Result

112

Result

202

Result

255

Result

202

Result
<1

Result
TNTC

Collected: 08/30/17 11:10

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-9

Collected: 08/30/17 11:35

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL20.0 20 32600-10

Collected: 08/30/17 12:50

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL2.00 2 32600-11

Collected: 08/30/17 13:10

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL20.0 20 32600-12

Collected: 08/30/17 13:25

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL20.0 20 32600-13

Collected: 08/30/17

Received: 08/30/17 14:10

Units MRL Dil. Batch

/100 mL20.0 20 32600-14

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Temp: 15C

Evidence of Cooling:Y

Start/Extract Analyzed

08/30/17 17:00

Laboratory Quality Control Results

Spike
Absent

Spike
Present

Units
/100 mL 0% -

Units
/100mL 0% -

08/31/17 17:00

08/31/17 17:00

08/31/17 17:00

08/31/17 17:00

08/31/17 17:00

08/31/17 17:00

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Matrix:
General
Water

Notes

Batch ID: 32600-1

Recovery

Recovery Limits

Limits ~RPD Limit Notes

Batch ID: 32600-2
RPD Limit

Notes

Page 3 of 4<br>



Abbreviations
MRL

ND

RPD

Units of Measure:
/100 mL

Order 7083013

Method Reporting Limit
None Detected at or above the MRL
Relative Percent Difference

Per 100 mL

Page 4 of 4<br>



HERRERAENY 7082012

N

) ixth Avenue | Suite el BB
@ g iy o Chain of Custody Record

p 206441 9080 | f206 4419108

HERRERA
Project Name: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com o
Sampled By: Delivery Method: o
o~
Rayna Gleason o g
Laboratory: Requested Completion Date: | Total No. of Containers: .% v?
PIXIS Labs 12 5|5
Lab Use: 5 3‘_5‘ S
Sample | Preser- | Matrix i O g
_Type (see vative? (see g i =
Sample ID Date Time(ppn[) codes) | (Y/N) | codes) | = & s
BBC10.4-20170802 E’N O 8/30/17 %30 ol G Y SW 1 W
BB(8.8-20170802 AR 8/30/17 | €55 vy [sw 1| J
PET0.0-20170802 1 8/30/17 q9:10 G Y SW 1 o
BBC8.4-20170802 &\30?_/\ 8/30/17 16:10 G Y SwW 1 F
BURO0.0-20170802 Cm C_\ \’)\ 8/30/17 | q:ys G Y SW 1 | €
BBC7.0-20170802 p?MDl\] 8/30/17 10:4% G Y SwW 1 o
BBC5.9-20170802 1" 8/30/17 TR G Y SW 1|
BBC5.2-20170802 Baoon) 8/30/17 | |38 G Y | sw 1]/
BBC2.6-20170802 W 8/30/17 ||2:50pm| © vy [sw 1]/
COL0.0-20170802 E)I\)(.'Qy\ 8/30/17 l; 10pm G Y SW 1 j
BBC1.6-20170802 W 8/30/17 | |.25 pm G Y sw ol 1|y
DUPE-20170802 &0 8/30/17 | — G | Y | sw 1]/

Comments/Special Instructions:

IMPORTANT: Please use two dilution volumes for the analysis: 5 mL and 50 mL. Include a laboratory duplicate. Please complete and return attached bench sheet. \ ’6\3(/

Relinquished by (Name/CO) Signatur Date/Time dBy(Name/ 0) Signature Date/Time
RayNa CrLEA SN R st et 266 (| Sodddenyie | 8126 (yjo

Relinguished by (Name/CO) Signature U Date/Time Recelvtzd By(Natﬁr:}/CO) Signature J Date/Time

Sample Type: G=Grab C=Composite Matrix Codes: A=Air GW=Groundwater SE=Sediment S$O=Soil SW=Surface Water W=Water (blanks) M=Material O=Other (specify)

wovsicoces  THOOIN — 0PRSS — e 7083015 @ HERRERA

-

Project Name Page 1 of 1







Fecal Analysis Bench Sheet

Sample ID Volume Colonies Result* Herrera Check

{mL) counted (CPN/100 mL)
BBC10.4-20170830 5 0 44 /
(01) 4y

50 22
BBCS8.8-20170830 5 0 18
(02) 50 59 NS
PET0.0-20170830 5 36 720 / 20
(03) 50 142 i
BBC8.4-20170830 5 27 540
(04) 50 91 5 H O
BURO.0-20170830 5 5 120 =0
(05) 50 61 \% 0 J
BBC7.0-20170830 5 5 100 / 1067
(06) 50 TNTC
BBC5.9-20170830 5 6 116 / e
(07) 50 58
BBC5.2-20170830 5 4 127 -
(08) 50 66 1977 J
BBC2.6-2017083030 5 3 1120 11~
(09) 50 56
COL0.0-20170830 5 13 202
(10) 50 98 NN
BBC1.6-20170830 5 8 255 / ~
(11) 50 132 L5 D Jd
DUPE-20170830 5 17 202
(12) 50 94 A0S
Lab Duplicate- 5 7 110 0 O
BBC8.8-20170830 50 55 2 '
Negative Control 100 0 <1 7 o\«
Positive Control 100 TNTC TNTC o\

of

*Calculation of Results Cheddacd /I 5/1 1

Density: use if only one count is within ideal range {20-60 colonies)

\9\5 Jess Brown—

Colonies _ Colonies counted 100 %

= X
100mL  mLSampleFiltered

Average Density: use if all counts are outside of ideal range (20-60 colonies) excluding counts greater
than 200 or if more than one count is within ideal range

Colonies Z Colonies counted
= X
100mL Z mL sample filtered

if all >200 colonies calculate density of value closest to 200 and add greater than to result (e.g. >1000)






@ HERRERA  Data Quality Assurance Worksheet

Project Name/No./Client:

Laboratory/Parameters:

Sample Date/Sample ID:

Burnt Bridge Creek / 14-05818-003 / City of Vancouver, Washington

IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity

PIXIS Labs/ Fecal Coliform

8/30/17 / Event 4 (11 stations plus field duplicate of COL0.0)

By J. Brown
Date 9/13/17 1 of 1
Checked: initials

date

Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported Goal* Reported Goal® | performance ACTION
<0.050 /
Total OK/ 90- Batch
Nitrogen | SM4500N-C o <28 ?ﬁgf’f_) % | 90110 101 g 4 <20 3 <20 oK
<0.002 /
Total OK/ 90-
Phosphorus EPA 365.1 7 <28 ?ng(/)f 100 90-110 100 110 1 <20 3 <20 OK
<0.001/
OK/ <48 <48 90-
SRP EPA 365.1 hours hours? 0.001 97 90-110 105 110 1 <20 1 <20 OK
mg/L
. <0.010/
Nitrate + OK/ 90-
Nitrite EPA 353.2 2 <28 0.010 92 90-110 99 110 1 <20 1 <20 OK
mg/L
OK/ <0.5/ 90-
TSS EPA 160.2 2 <7 0.5 mg/L NA NA 100 110 6 <20 16 <20 OK
- OK/ <0.1/ 90-
Turbidity SM2130-B | 24hours <48 0.1 NTU NA NA 100 110 10 <20 16 <20 OK
<5/
Fecal OK/ See NOTE A for flags.
coliform SM9222-D 4-9 hours <24 i OCE)I;]UL/ NA NA NA NA 17 <35 0 <35 OK

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 9/13/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  8/30/17 / Event 4 (11 stations plus field duplicate of COL0.0) date 9/25/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported | Goal* Reported Goal' | performance ACTION
Temperature Y&Lf’eﬁG NA NA NA NA NA NA NA NA NA 0 <20 oK None
Dissolved YSI 556 None
Oxygen Meter NA NA NA NA NA NA NA NA NA 0.5 <20 OK
oH oI 5% NA NA NA NA NA NA | NA NA NA 0.4 <20 oK None
Conductivity Y&Lfesf NA NA NA NA NA NA NA NA NA 0.1 <20 oK None

NOTE A: Flag fecal coliform results for BUR0.0, BBC7.0, BBC5.2, COL0.0, BBC1.6, and DUPE due to colony counts of range (<20 or >60).

NA - not applicable or not available NC - not calculable due to one or more values below the detection limit NS — field duplicate not sampled
RPD- relative percent difference SRP —soluble reactive phosphorus TSS - total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




ETE |

BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FELoPersonNeL: _ KAYASA G/ ffson) Twopie Seqltor) KIGY Mes®
SITEID: BIAC. 1D ""' DATE: 2/30 //7 TIME: &L
e hd [ 4

WEATHER: _(Po0L B VERLAST
NOTES: v TR ASH
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: (v

o
TEMPERATURE: /< 2/
DISSOLVED OXYGEN: O 4.4/ 70 (.43

r o’ 7

PH: é ° 5 /
CONDUCTIVITY: /80./

[4
SAMPLES Collected | SAMPLE ID

1L BOTTLE: [y

250 ML UNPRESERVED BOTTLE: [y 5&6/0 6/ - ,20/ 7 )8 .50

100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No: l/
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

(ahbvation pre-event

Comguckuiy: a3 a3fum —7 (000
PH. (g2 100, >5("?Yol, 49S7/0 °

DO.qq.e1y, — 4.5,

r mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: P GlC&SDh, SV‘H‘D". M(jd'ltr

SITE ID: f)gc Z, Y DATE: g{ @Z égl7 TIME: ?S’S"

WEATHER: _ovescast

NOTES: changed temp. Probe at q:20am , probe tvac MISSI':)/q

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: \/.
: _ = VvV |

TEMPERATURE: \6 . q Cc

DISSOLVED OXYGEN: $4.0% .6 ZV'\-SIL

PH: 7-24

CONDUCTIVITY: \79.8

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: L 6& g &~ 2—01 70 §30

100 ML FECAL BOTTLE: e

DUPLICATE COLLECTED? YES: No: /

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

= mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: R leagon , Suton . Mescher
SITE ID: ve10-0 DATE: 8/30,17 me: 4210
WEATHER: ___ oveéreast o - 05 '
7
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: no: v
TEMPERATURE: \2-7 °C
DISSOLVED OXYGEN: SU.7 e 2.00my I L
PH: 7 » z- 6
CONDUCTIVITY: 764.1
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
g O - 720170
250 ML UNPRESERVED BOTTLE: \/ W PETO 0 Z ,7 33 Y
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No: \/
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE:
100 ML FECAL BOTTLE:

s mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

August 29, 2017 1

Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: _Gleason Suten Mescher
7 L J
SITE ID: ol -4 Date: O ?ISO/Z o> TIME: 0:10
WEATHER: ~ bveroast
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: NOo: v
TEMPERATURE: 12.1 °C
DISSOLVED OXYGEN: 94.9 7 9. 18wy /L
"2 7
PH: 7A z 1
CONDUCTIVITY: 218.5
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/ 0 70 2 -
250 ML UNPRESERVED BOTTLE: v’ BRC 8.4~ 22170830
100 ML FECAL BOTTLE: \/
DUPLICATE COLLECTED?  YES: No: \/
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: PN -0 - (Gleason , Suthon " MU@J\H‘
SITE ID: BUKO.0 DATE: 9130120'7 TIME: 9:9S
WEATHER: ovcreas'!—
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: VvV~
TEMPERATURE: 1S.1°%¢
DISSOLVED OXYGEN: 97.7 o/ P81 ry JL
PH: 7- z z
CONDUCTIVITY: \98.7
SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE: v EUR 0.0 — 20170820
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No: \/
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML. FECAL BOTTLE:

rs mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: 6leason N SU'HDV\ ) Mﬂd"&r
SITEID: »wel 1.0 pate: O0%-%0-17] TiME: 10:495

WEATHER:  oVeseast
NOTES: Teathers  4ebris | sediment mhrim Wos heen YWing
W Db OVC Svgabin

YSI 556 METER MEASUREMENTS DUPLICATE? YES: \/ NO: i
[ J

TEMPERATURE: 16.6 °C l6.6 °C

DISSOLVED OXYGEN: 78.>%6 7.65myL 79.2% 7.5(!\'\:1“.

[~ 4 L4

PH: 7-0 ' Z 7- , S

CONDUCTIVITY: 144.3 144.5

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: v BRC 7.0~ 20(20 830

100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED?  YES: No: v

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Gleason . Sutton, Mescher
y ’
SITE ID: vl 5.9 pate:  OP-21:\] tive: O
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: I/
TEMPERATURE: |7.2°C
DISSOLVED OXYGEN: 71.§ %0 6.86 myjL
L1
PH: 2.1 8
CONDUCTIVITY: 207.0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v 08
250 ML UNPRESERVED BOTTLE: v BBCS.4- 20 (70830
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No: v
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

rmps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: &leason . Sofon, Mescher
SITEID: el 5.7 pate:  0%-20-1"77 T1imME: (88
WEATHER:  overeast
NOTES:
YSI 556 METER MEASUREMENTS : DUPLICATE? YES: NO: /
TEMPERATURE: \7' ‘-( c
DISSOLVED OXYGEN: 4.4 % 9.\ me/L
PH: 7 . S'-{
CONDUCTIVITY: 20%.p
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/
250 ML UNPRESERVED BOTTLE: v BBCS. 2~ 20[70 830
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No: \/
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML. FECAL BOTTLE:

s nmps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLEENT: City of Vancouver
FIELD PERSONNEL: Gleason . SuHon, MQ,SC‘!\ er
SITE ID: B0 2 pate: OB-20- 171 TME: 12:$0
WEATHER: __partly clivdy
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No:
TEMPERATURE: 7.9 °C
DISSOLVED OXYGEN: q4.2% 443 hq, L
4
PH: 7' 9 Z
CONDUCTIVITY: 0.7
SAMPLES Collected | SAMPLE ID
1L BOTTLE: I/ '

250 ML UNPRESERVED BOTTLE:

v

100 ML FECAL BOTTLE:

88C 2.6 - 20120820

v

DUPLICATE COLLECTED?

YES:

No:

v

DUPLICATE SAMPLES

Collected

SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

e nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

August 29, 2017

1
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: _ﬁ Gleason ¢ Svflon, M tscher

SITEID: (',DL - Date: O%- 20 |71 TtmME: 12]O
WEATHER: funny

!
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No:
TEMPERATURE: 14.6°C
DISSOLVED OXYGEN: 8. 3% 1.9 Mq/l.

. [v4

PH: 2 i
CONDUCTIVITY: 252.8
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/
250 ML UNPRESERVED BOTTLE: v % CoL 0.0~ WI(? 0§30
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: \/ No:
DUPLICATE SAMPLES Collected | SAMPLE ID
IL BOTTLE: /
250 ML UNPRESERVED BOTTLE: v BBC - DUPE
100 ML FECAL BOTTLE: v

= nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
August 29, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Gleason , Sotlon MC.SQA&'
SITE ID: BBC |- pate: 0%.20 171 ™ME: |+ 28

WEATHER: Sonny &hq\/\ A 50

'F

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: V
TEMPERATURE: (72.2°%

DISSOLVED OXYGEN: q8.(% 4.34 'ma JL

PH: 7:-95

CONDUCTIVITY: 116.3

SAMPLES Collected | SAMPLE ID

1L BOTTLE: /

250 ML UNPRESERVED BOTTLE: v g 8( (.6~ 20170930
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: ' No: \/

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

Ca\\\orm*\w\ QDS\ LeNgnt:
(onduchniyt 5% —2 1000 S Jennl

P\'\" - $67 .00,

YA AN Nl 3 .95 1001

po . 9a.k’. —2\e0'r .

r nps://herrerainc.sharepoint.com/14-05818

-003/data/bbc monitoring form.doc

August 29, 2017
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@JHERRERA
TECHNICAL MEMORANDUM

Date: November 1, 2017

To: Dorie Sutton, City of Vancouver

Copy to:  Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #5

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on September 26, 2017, for Event 5 of the Burnt
Bridge Creek 2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in
accordance with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and
modifications for 2015, 2016, and 2017 (Herrera 2015, 2016, 2017). A quality assurance review of
the data collected was conducted and is summarized below. The laboratory data reports,
monitoring forms containing field data, data quality review worksheet, and continuous
temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
September 26, 2017, for Event 5 of the Burnt Bridge Creek 2017 Water Quality Monitoring
Project. The field sampling team consisted of Rayna Gleason (Herrera) assisted by

Linley Mescher (intern for the City of Vancouver). Samples and in situ water quality
measurements were collected from each of the 11 sites without incident and according to QAPP
procedures.

A YSI ProDSS multimeter was used to collect in situ data. Data were downloaded from seven of
eight temperature probes located at each of the eight temperature monitoring sites. At BBC1.6,
data from the backup probe was downloaded because the main probe was missing. The main
probe was replaced with a backup probe (Backup 2). At BBC8.4, the main probe was not found;
and data from the backup probe could not be downloaded due to a malfunction. The probe was
placed back in the stream without downloading data because there were no other backup
probes available. Two newly purchased probes were installed at BBC8.4 on October 3, 2017. The
malfunctioning probe was retrieved; and its data was successfully downloaded after
troubleshooting, providing a complete set of temperature data.

2200 Sixth Avenue | Suite 1100 | Seattle, W?srgfg,'ton{ 98121 | p 206 4419080 | f 206 441 9108

PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | BELLINGHAM, WA

pjj—14-05818-003_tm_bbc_2017_wgsmplg_intrmmemno5.docx



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #5

The temperature data were checked for completeness and proper function. Anomalously high
values recorded on sampling dates when loggers were out of the water to download data were
deleted from the records.

DATA QUALITY SUMMARY

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

e One turbidity result (sample BBC1.6) qualified as estimated (J) based on the field
duplicate RPD (59 percent versus the objective of <20 percent).

e One TSS result (sample BBC1.6) qualified as estimated (J) based on the field duplicate
RPD (29 percent versus the objective of <20 percent).

e Eight fecal coliform results qualified as estimated (J) based on colony counts falling
outside of ideal range of 20 to 60.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers. For this event, PIXIS laboratory
subcontracted the fecal coliform analysis to another laboratory, BSK Associates, located in
Vancouver, Washington. The subcontracted laboratory did not follow procedures on the chain-
of-custody form submitted to PIXIS, which requested a laboratory duplicate and two dilution
volumes (5 and 50 mL) per sample, because PIXIS did not convey those requests on a separate
chain-of-custody form that was submitted to the subcontracted laboratory. The laboratory did
not analyze a laboratory duplicate and used either a 5 or 50 mL dilution volume for each sample.
PIXIS laboratory was reminded of project specific procedures (i.e., laboratory duplicate and two
dilution volumes per sample) for future fecal coliform analysis.

@HERRERA

November 2017 2



Technical Memorandum (continued)

Burnt Bridge Creek

2017 Water Quality Sampling Interim Memorandum #5

Table 1. Fecal Coliform Bacteria Results and Associated Qualifiers.
Laboratory Result Validated Result
Sample ID Date Sampled (CFU/100 mL) (CFU/100 mL) Qualifier
BBC10.4 9/26/17 66 66
BBC8.8 9/26/17 96 96
PET0.0 9/26/17 140 140 J
BBC8.4 9/26/17 240 240 J
BURO0.0 9/26/17 220 216 J
BBC7.0 9/26/17 180 180 J
BBC5.9 9/26/17 140 140 J
BBC5.2 9/26/17 240 240 J
BBC2.6 9/26/17 210 212 J
COL0.0 9/26/17 200 200 J
BBCL.6 9/26/17 400 400
DUPE? 9/26/17 440 440

@ Field duplicate of BBC1.6

November 2017



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #5
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IEH ANALYTICAL LABORATORIES
EH LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-45 PAGE 1
REPORT DATE: 10/11/17
DATE SAMPLED: 09/26/17 DATE RECEIVED: 09/27/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)

BBC10.4-20170926 3.08 0.101 0.063 2.20 6.5 3.0
BBC8.8-20170926 2.94 0.098 0.060 2.10 5.5 2.1
PETO0.0-20170926 1.81 0.168 0.128 1.34 2.2 0.95
BBC8.4-20170926 2.96 0.124 0.087 1.77 7.2 2.4
BURO0.0-20170926 2.04 0.075 0.060 1.81 <0.50 0.90
BBC7.0-20170926 1.85 0.129 0.084 1.46 11 3.1
BBC5.9-20170926 2.41 0.127 0.089 1.42 4.8 1.9
BBC5.2-20170926 2.39 0.125 0.087 1.43 5.4 2.0
BBC2.6-20170926 2.52 0.125 0.087 1.43 3.8 2.9
COL0.0-20170926 1.76 0.116 0.079 1.40 7.2 35
BBC1.6-20170926 2.25 0.122 0.088 1.50 11 4.0
DUPE-20170926 2.14 0.127 0.088 1.38 6.0 3.0




Eri

IEH ANALYTICAL LABORATORIES

LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715

FAX: (206) 632-2417

CASE FILE NUMBER: HER080-45 PAGE 2
REPORT DATE: 10/11/17
DATE SAMPLED: 09/26/17 DATE RECEIVED: 09/27/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC | EPA365.1 EPA365.1 |SM18 4500NO3F|  SM18 2540D EPA 180.1
DATE ANALYZED 10/10/17 10/09/17 09/28/17 09/28/17 10/03/17 09/28/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE ID DUPE-20170926 DUPE-20170926 BATCH BATCH BATCH BATCH
ORIGINAL 2.14 0.127 0.005 0.151 16 4.5
DUPLICATE 2.16 0.125 0.005 0.143 18 4.4
RPD 0.68% 1.46% 2.20% 5.34% 13.33% 2.25%
SPIKE SAMPLE
SAMPLE ID DUPE-20170926 DUPE-20170926 BATCH BATCH
ORIGINAL 2.14 0.127 0.005 0.151
SPIKED SAMPLE 3.23 0.177 0.025 0.344
SPIKE ADDED 1.00 0.050 0.020 0.200
% RECOVERY 108.94% 100.23% 104.00% 96.59% NA NA
QC CHECK
FOUND 0.490 0.096 0.041 0.438 10 8.0
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 100.00% 102.13% 105.13% 107.35% 100.00% 100.00%
BLANK <0050 |  <0.002 <0001 | <0010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.
NA = NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

/j amosne Macd om 30

Damien Gadomski
Project Manager




CHAIN-OF-CUSTODY RECORD -

CLIENT:

SAMPLING DATE. . .

SAMPLERS:

[l 17

L

Adquatic Research Incorporated

3927 Aurora Ave. N/ Seatile, WA 98103/ (206} 632-2715 .

SHEET

HEQO%O 15

([ oF )

PROJECTID._gpC

CASE FILE NO.:

SAMPLE INFORMATION

lm ' ah'lﬁﬂ Cisv

- PARAMETERS

' DATA RECORDED BY: _

Miscellansous Notes (Hazardous Matarials, Quick tumn-around time, etc.):

B .
O
SAMPLE DATE/TIME T
1D COLLECTED # NOTES
= ]
O
==
S dAE
S d 2 Boe
BBC10.4-20170926 9/26/17 ‘el x {x {x x| x[x 2
BBC8.8-20170926 - PB26/17 206 [x x| x| x{x|x 2
PET0.0-20170926 9/26/17 3 yof x | x| x [ x{x{x 12
'BBC8.4-20170826 . [9/26/17 yays|x|x|x|x|x]x 124
BURD.0-20170926 . [9/26/17 gyeo)xfxfx x| x|x - 124
BBC7.0-20170926 9/26/17 &0 x | x x| x | x| x 2
BBC5.9-20170926 9/26/17 WP pxx fxx pxx 2
BBCS.2-20170926 G/26/17 |40 [xx{x|x]x|x 2
__ BBC2.6-20170926 9/26/17 y0r90 { x | x | | x { x{x 2
COL0.0-20170926 9/26/17 35 | x | x fx fx | x| x 2
BBC1.6-20170926 9/26/17 SO fx fx fx{x|x|x 2
DUPE-20170926 19/26/17 NA XXX px[x]x 2
Relinquished B Datem IReceived By Date/Time
Printed Name Ay _{7{\&)(‘33\{\ mfi“l ‘1 74(”’“ B
Signature  _| 3 el
Adfiliation HNRA——
) Relinquished By - Date/Time P.aoewedE! Daieﬂ' im
Printed Name M{Q 'Z?/ f ? [CJ%(—)
Signaiura . i N
Affiliation -[\]‘"L‘,’ Q&U\UM{?{Q."{’ (?q, bm‘#(-(} S ?.q C.







PIXIS Labs

‘ ATentamus Company

Jess Brown

Herrera Environmental Consultants, Inc.

24 NW 2nd Ave., Suite 204
Portland, OR 97209

Dear Jess Brown,

Job Number:
Report Date:
ORELAP #:
Project:

7092627

October 4, 2017

OR100028

14-05818-003
Burnt Bridge Creek
Monitoring 2017

Enclosed please find Pixis Labs analytical report for samples received as order number 7092627 on 09/26/17
at 15:44. Should you have any questions about this report or any other matter, please do not hesitate to

contact us. We are here to help you.

The samples listed below were received in good condition, cooled at 9°C.

Laboratory Collection Collection
Sample ID Field |dentification Matrix Date Time
7092627-1 BBC10.4-20170926 Water 09/26/17 1440
7092627-2 BBC8.8-20170926 Water 09/26/17 1415
7092627-3 PETO0.0-20170926 Water 09/26/17 1410
7092627-4 BB(C8.4-20170926 Water 09/26/17 1210
7092627-5 BUR0.0-20170926 Water 09/26/17 1400
7092627-6 BBC7.0-20170926 Water 09/26/17 1150
7092627-7 BBC5.9-20170926 Water 09/26/17 1130
7092627-8 BBCS5.2-20170926 Water 09/26/17 1110
7092627-9 BBC2.6-20170926 Water 09/26/17 1050
7092627-10 COL0.0-20170926 Water 09/26/17 1035
7092627-11 BBC1.6-20170926 Water 09/26/17 0856
7092627-12 DUPE-20170926 Water 09/26/17 -

12423 NE Whitaker Way Portland, OR 97230 p:503-254-1794 1.503-254-1452 pixislabs.com  page 1 of 2



PIXIS Labs

‘- ATentamus Company

Herrera Environmental Consultants, Inc. Job Number: 7092627
Report Date: October 4, 2017
ORELAP #: OR100028

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test
results meet all requirements of NELAP unless otherwise noted. This report shall not be reproduced, except
in full, without the written consent of this laboratory. Samples will be kept a maximum of 15 days from the
report date unless prior arrangements have been made.

NOTE: This analysis was subcontracted to BSK Associates in Vancouver, WA. BSK Associates is an ORELAP
accredited laboratory.

Sample(s) were analyzed 9/27/17 at 16:05pm.
Thank you for allowing Pixis to be of service to you, we appreciate your business.
Sincerely,

A M%L/

Mark Leed
Client Services

12423 NE Whitaker Way Portland, OR 97230 pi503-254-1794 £.503-254-1452 pixislalds.com  pagez of 2



BSK Associates Vancouver

2517 E. Evergreen Blvd. V7I051 5
Vancouver, WA 98661 9/29/2017
360-750-0055 (Main)

J
A S S 0 C I A T E S 360-750-0057 (FAX) Invoice: V703260

Melissa Hubbard

Pixis Laboratories
12423 NE Whitaker Way
Portland, OR 97230

RE: Report for V710515 Micro

Dear Melissa Hubbard,

Thank you for using BSK Associates for your analytical testing needs. In the following pages, you will
find the test results for the samples submitted to our laboratory on 8/26/2017. The results have been
approved for release by our Laboratory Director as indicated by the authorizing signature below.

The samples were analyzed for the test(s) indicated on the Chain of Custody (see attached) and the
results relate only to the samples analyzed. BSK certifies that the testing was performed in
accordance with the quality system requirements specified in the 2009 TNI Standard. Any deviations
from this standard or from the method requirements for each test procedure performed will be
annotated alongside the analytical result or noted in the Case Narrative. Unless otherwise noted, the
sample results are reported on an “as received” basis.

If additional clarification of any information is required, please contact your Project Manager,
Debra Karlsson , at (360) 750-0055.

Thanks again for using BSK Associates. We value your business and appreciate your loyalty.
Sincerely,

Crernen (parmell

Renea Rangell, Laboratory Director - Vancouver

Accredited in Accordance with NELAP
ORELAP #4021

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com [ _Pagetof18 |




V710515

Micro

ASSOCIATE . Case Narrative

Project and Report Details Invoice Details

Client: Pixis Laboratories Invoice To: Pixis Laboratories
Report To: Melissa Hubbard Invoice Attn: Melissa Hubbard
Project #: 7092627 Project PO#: -

Received: 9/26/2017 - 16:15
Report Due:  9/29/2017

Sample Receipt Conditions
Cooler: Default Cooler Containers Intact

Temperature on Receipt °C: 10.6 COC/Labels Agree
Received On Blue Ice

Sample(s) arrived at lab on same day sampled.
Packing Material - Other
Sample(s) were received in temperature range.
Initial receipt at BSK-VAL

Data Qualifiers
The following qualifiers have been applied to one or more analytical results:

HT1.0 Holding time exceeded. Sample was received at the lab past holding time.

Report Distribution

Recipient(s) Report Format CC:
Melissa Hubbard FINAL.RPT mleed@pixislabs.com;rreid@pixislabs.com

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I
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V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-01 Sample Date - Time: 09/26/17 - 14:40
Sampled By: Client Matrix: Water
Sample Description: BBC10.4 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration .
Fecal Coliform SM 9222D 66 1 CFUM00 mi V701132 09/26/17 17:30 ¥

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I Pag_;e 3of 18




V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-02 Sample Date - Time: 09/26/17 - 14:15
Sampled By: Client Matrix: Water
Sample Description: BBC8.8 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 96 1 CFU/00 ml V701132 09/26/17 17:30 sk

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I
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V710515

Micro

ASSOCIATES o

Certificate of Analysis

Sample ID: V710515-03
Sampled By: Client
Sample Description: PET0.0 - 20170926

Sample Date - Time: 09/26/17 - 14:10
Matrix: Water
Sample Type: Other

BSK Associates Vancouver

Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 140 1 CFU/M00 mi V701132  09/26/17 17:30 ¥

V710515 FINAL 09292017 1615
Printed: 9/29/2017
QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 5 of 18 I




V710515

Micro

ASSOCIATES 7092627

Certificate of Analysis

Sample ID: V710515-04 Sample Date - Time: 09/26/17 - 12:10
Sampled By: Client Matrix: Water
Sample Description: BBC8.4 - 20170926 Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Method Result RL Units Batch Prepared Qual

Eecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 240 1 CFU/100 mi V701132 09/26/17 17:30 >

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.mpt wanw . BSiAssodiatesicon | _Page6of18 |




V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-05 Sample Date - Time: 09/26/17 - 14:00
Sampled By: Client Matrix: Water
Sample Description: BURO0.0 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch  Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 220 1 CFUM00 ml V701132 09/26/17 17:30 %

V710515 FINAL 09292017 1615
Printed: 9/29/2017

“A-RP-0001-10 Final 5t www.BSKAssociates.com [ _Page7of18 |




V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-06 Sample Date - Time: 09/26/17 - 11:50
Sampled By: Client Matrix: Water
Sample Description: BBC7.0 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 180 1 CFU/100 mi V701132 09/26/17 17:30*

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page8of 18




V710515

Micro

ASSOCIATES o

Certificate of Analysis

Sample ID: V710515-07 Sample Date - Time: 09/26/17 - 11:30
Sampled By: Client Matrix: Water
Sample Description: BBC5.9 - 20170926 Sample Type: Other

BSK Associates Vancouver

Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 140 1 CFU/100 mi V701132 09/26/17 17:30 j,

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QARP:0001:10Finalirpt www.BSKAssociates.com [_Page9of18 |




V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-08 Sample Date - Time: 09/26/17 - 11:10
Sampled By: Client Matrix: Water
Sample Description: BBC5.2 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 240 1 CFU/100 mi V701132 00/26/17 17:30 ¢

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | _Page 100718 |




V710515

Micro

ASSOCIATES o

Certificate of Analysis
Sample ID: V710515-09 Sample Date - Time: 09/26/17 - 10:50
Sampled By: Client Matrix: Water
Sample Description: BBC2.6 - 20170926 Sample Type: Other

BSK Associates Vancouver

Microbiology

Analyte Method Result RL Units Batch Prepared Qual

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 210 1 CFU/100 ml V701132  09/26/17 17:30 ¥

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com
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V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-10 Sample Date - Time: 09/26/17 - 10:35
Sampled By: Client Matrix: Water
Sample Description: COL0.0 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch  Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 200 1 CFU/100 ml V701132  09/26/17 17:30 ¥

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I Page 12018 I




V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-11 Sample Date - Time: 09/26/17 - 08:50
Sampled By: Client Matrix: Water
Sample Description: BBC1.6 - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 400 1 CFU/M00 mi V701132 09/26/17 17:30 4 HT1.0

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com
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V710515

Micro
ASSOCIATES o
Certificate of Analysis
Sample ID: V710515-12 Sample Date - Time: 09/26/17 - 00:00
Sampled By: Client Matrix: Water
Sample Description: DUPE - 20170926 Sample Type: Other
BSK Associates Vancouver
Microbiology
Analyte Method Result RL Units Batch Prepared Qual
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 440 1 CFU/M00 ml V701132  09/26/17 17:30 ¥ HT1.0

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page 140f18 |




V710515

Micro

ASSOCIATES

Certificate of Analysis

Notes:

The Chain of Custody document and Sample Integrity Sheet are part of the analytical report.

Any remaining sample(s) for testing will be disposed of according to BSK's sample retention policy unless other arrangements are made in
advance.

All positive results for EPA Methods 504.1 and 524.2 require the analysis of a Field Reagent Blank (FRB) to confirm that the results are not
a contamination error from field sampling steps. If Field Reagent Blanks were not submitted with the samples, this method requirement has
not been performed.

Samples collected by BSK Analytical Laboratories were collected in accordance with the BSK Sampling and Collection Standard Operating
Procedures.

J-value is equivalent to DNQ (Detected, not quantified) which is a trace value. A trace value is an analyte detected between the MDL and the
laboratory reporting limit. This result is of an unknown data quality and is only qualitative (estimated). Baseline noise, calibration curve
extrapolation below the lowest calibrator, method blank detections, and integration artifacts can all produce apparent DNQ values, which
contribute to the un-reliability of these values.

(1) - Residual chlorine and pH analysis have a 15 minute holding time for both drinking and waste water samples as defined by the EPA and
40 CFR 136. Waste water and ground water (monitoring well) samples must be field filtered to meet the 15 minute holding time for dissolved
metals.

Summations of analytes (i.e. Total Trihalomethanes) may appear to add individual amounts incorrectly, due to rounding of analyte values
occurring before or after the total value is calculated, as well as rounding of the total value.

RL Multiplier is the factor used to adjust the reporting limit (RL) due to variations in sample preparation procedures and dilutions required for
matrix interferences.

Due to the subjective nature of the Threshold Odor Method, all characterizations of the detected odor are the opinion of the panel of
analysts. The characterizations can be found in Standard Methods 21708 Figure 2170:1.

The MCLs provided in this report (if applicable) represent the primary MCLs for that analyte.

Definitions

mg/L: Milligramsi/Liter (ppm) MDL: Method Detection Limit MDA95:  Min. Detected Activity
mg/Kg: Milligrams/Kilogram (ppm) RL: Reporting Limit: DL x Dilution MPN: Most Probable Number
pg/L: MicrogramsiLiter (ppb) ND: None Detected at RL CFU: Colony Forming Unit
Hg/Kg: Micrograms/Kilogram (ppb) pCifL: Picocuries per Liter Absent:  Less than 1 CFU/100mLs
%: Percent Recovered (surrogates) RL Mult:  RL Multiplier Present: 1 or more CFU/100mLs
NR: Non-Reportable MCL: Maximum Contaminant Limit

Please see the individual Subcontract Lab's report for applicable certifications.

BSK is not accredited under the NELAP program for the following parameters:

Certifications: Please refer to our website for a copy of our Accredited Fields of Testing under each certification.

Fresno

State of California - ELAP 1180 State of Hawaii 4021
State of Nevada CA000792018-1 State of Oregon - NELAP 4021-009
EPA - UCMR4 CA00079 State of Washington C997-17B
State of New York 12073

Sacramento

State of California - ELAP 2435

San Bernardino

State of California - ELAP 2993 State of Oregon - NELAP 4119-002
Vancouver

State of Oregon - NELAP WA100008-010 State of Washington C824-17

V710515 FINAL 09292017 1615
Printed: 9/29/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com
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Date: 9/26/2017

BSK Associates Vancouver Batch: V701132 Prepared By: EMB
V-Facal Coliform Count by MF SM 9222D Water
Medla Incubate Date & Time In Init Date & Time Out Init
m-Fc Broth 44.5°C | 22-26 hours v
6// 2l + 1330 7Y Q3141 05 P
~ Sample ID Recelpt Temp Dilution 1 Dilution 2 Dilution 3 Result Notes
°c 50 mL 5 m mL | Fecal Coliforms/100mL
1 |V710515-01 0. 33 (.0 lo Refove. (@)
13 |V7ios15-02 0.1 18 dl AR O
37 | V710515-04 0-b 1. 2.0
49 [V710515-05 [0l 108 210
61 | V710515-06 10.0~ an \% O
85 V71051 5-08 lD‘la ‘ } ;L{ O
109|V710515-10 .’D I 1O 26 o
133| V710515-12 (0.6 o> LuUp ~
-Best readabla plate is the one that contains 20-80 colonles. Re by:_lL

-Fecal Coliform per 100mL = Facal Coliform Colonies counted

mlLs Sample Filtered

x 100

-If the count exceeds 200 per membrane, then report Too Numerous to Count (TNTC).

Batch:

V701132

Date; 2
% 77913

WM-FL-0075-00

Page 1 of 1
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SAMPDATA

CLIENT PROJECT PROJECTNUM LabName SAMPLENAME
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC10.4 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC8.8 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver PETO0.0 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC8.4 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BURO.0 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC7.0 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC5.9 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC5.2 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC2.6 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver COL0.0 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver BBC1.6 - 20170926
Pixis Laboratories Micro - Compliance 7092627 BSK Associates Vancouver DUPE - 20170926
LABSAMPID MATRIX RPTMATRIX SAMPDATE PREPDATE
V710515-01 Water Water 09/26/2017 14:40:00 09/26/2017 17:30:00
V710515-02 Water Water 09/26/2017 14:15:00 09/26/2017 17:30:00
V710515-03 Water Water 09/26/2017 14:10:00 09/26/2017 17:30:00
V710515-04 Water Water 09/26/2017 12:10:00 09/26/2017 17:30:00
V710515-05 Water Water 09/26/2017 14:00:00 09/26/2017 17:30:00
V710515-06 Water Water 09/26/2017 11:50:00 09/26/2017 17:30:00
V710515-07 Water Water 09/26/2017 11:30:00 09/26/2017 17:30:00
V710515-08 Water Water 09/26/2017 11:10:00 09/26/2017 17:30:00
V710515-09 Water Water 09/26/2017 10:50:00 09/26/2017 17:30:00
V710515-10 Water Water 09/26/2017 10:35:00 09/26/2017 17:30:00
V710515-11 Water Water 09/26/2017 08:50:00 09/26/2017 17:30:00
V710515-12 Water Water 09/26/2017 00:00:00 09/26/2017 17:30:00
ANADATE BATCH METHODCODE METHODNAME ANALYTE
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co{SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co(SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co{SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co{SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co{SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co{SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co(SM 9222D Fecal Coliform
09/27/2017 16:05:00 V701132 V-Fecal Coliform Co(SM 9222D Fecal Coliform

Page 1







2200 Sixth Avenue | Suite 1100
Seattle, Washington | 98121
p 206 441 9080 | f 206 441 9108

HERRERRENY

7092627

BT

-=—Cirdirt o custody Record

HERRERA
Project NJlame: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com
Sampled By: Delivery Method: a
Rayna Gleason 5 g
Laboratory: Requested Completion Date: | Total No. of Containers: % v
€ =
PIXIS Labs 12 g1
Lab Use: ‘s = S
Sample | Preser- | Matrix | @ | © =
Type (see| vative? (see £ 3 =
Sample ID Date Time codes) (Y/N) codes) E: Ak 3
BBC10.4-20170926 .ﬁ[\)(),')vl 9/26/17 1Ko G Y SW 1
BBC8.8-20170926 T 9/26/17 Y ARA G Y sw | 1
PET0.0-20170926 HN02| 9/26/17 210 G Y SW | 1
BB(C8.4-20170926 U 9/26/17 12110 G Y SW 1
BUR0.0-20170926 Mo lD 9/26/17 Qo0 G Y SWo| 1
BBC7.0-20170926 ANoal 9/26/17 | \\\%o G Y | SW | 1
BBC5.9-20170926 MNDID 9/26/17 | |\ G Y sw | 1
BB(C5.2-20170926 It 9/26/17 1o G Y SW 1
BBC2.6-20170926 M0 IO 9/26/17 | v 1G9 G Y SW 1
COL0.0-20170926 BOOA| 9/26/17 | 613 G Y [ sw [ 1
BBC1.6-20170926 [5}009\,[ 9/26/17 .50 G Y SW 1
DUPE-201700926 h 9/26/17 Ny G ¥ sw | 1

Comments/Special Instructions:

IMPORTANT: Please use two dilution volumes for the analysis: 5 mL and 50 mL. Include a laboratory duplicate. Please complete and return attached bench sheet.

Reljiaquished by (Name/CO) Signature Date/Time 3‘?0 Recegived By ( 0) Signature Date/Time
aAMna Crleason q-2-\1 Rtela VLLL ‘Q@C/K— &u/i?
Relinquished by (Name/CQ) Signature Date/Time RWG&/CO) Signature Date/Time

Sample Type: G=Grab C=Composite

b 2017 fecal COC.docx

Matrix Codes: A=Air

GW=Groundwater

SE=Sediment

SO=5Soil

SW=Surface Water

W=Water (blanks)

1 09]

M=Material 0=Other (specify)

7 C @) HERRERA

Project Name
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Date: 0/268/2017 BSK Assoclates Vancouver Batch: V701132 Prepared By: EMB
V-Facal Coliform Count by MF SM 9222D Water

Medla Incubate Date & Time in Init Date & Time Out Init
m-FcBroth | 44.5°C | 2226 hours q/ }(,] 13 17:30 e Q3141 0B D
Sample ID rReeelpl Temp Diiution 1 Diiution 2 Difution 3 Resull Notes
G 50 mL 5 L mt | Fecel ConformattoomL
B0, Y |1 {vrios1501 0. 27 v/ (ol Pefoxe. O
OHLE ¥ |13 Vriosise o | 48 /d AfteR O
PLTe.0 |25)|V71061603 10l 10 vV ayo J
pBLT. ¢ [37]V7I0515-04 [0 12 v/ 240 —
QU0 .o |48 |VTI51505 QLo 108 Yall J
3.0 |61 |Vriostses 1045 a0 VIO T
apL sS4 |73[Vriosisor {0-la 10 'n/(ll-tO T
g,g) 3.9, [86[Vriosis0s [0l 12 v 4o J
2. Lo |7 |VTi0G15-08 (ol 1Dl Vb un
COLQ.O 108| V710515-10 /D A 10 QDO T
po o [121]v7ioste-11 ' 10k a2 n /YoO0
D\J?G 133IV7|0515-12 (0. b = - s'quo -
-Best readable plats Is the one that contains 20-80 colonies. £ /I'./J . m Wﬂ_ Dela; 7_
-Fecal Coliform per 100mL = ol Cole Flllamdu x 100 H ¢ C "
«If the count exceeds 200 per membrane, then report Too Numarous to Count (TNTC). N ie
WM-FL-0075-00
e es \D|
%' % . !
Batch V701132 a2, —
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@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 10/13/17 Page 1  of
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  9/26/17 Event 5 (11 stations plus field duplicate of BBC1.6) date 10/23/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported [ Goal Reported | Goal' | Reported | Goal' | performance ACTION
<0.050/
Total OK/ 90-
Nitrogen SM4500N-C 14 <28 ?ng?:_) 109 90-110 100 110 1 <20 5 <20 OK
<0.002/
Total OK/ 90-
Phosphorus EPA 365.1 13 <28 ?ng?ﬁ 100 90-110 102 110 2 <20 4 <20 OK
<0.001/
OK/ <48 <48 90-
SRP EPA 365.1 hours hours? (rJn(g)](/JE 104 90-110 105 110 Batch 0 <20 0 <20 OK
. <0.010/
Nitrate + OK/ 90-
Nitrite EPA 353.2 2 <28 0.010 97 90-110 107 110 Batch 5 <20 8 <20 OK
mg/L
OK/ <0.5/ 90- Batch Flag BBCL1.6 due to
TSS EPA 160.2 < < o5mglL | NA NA 100 | 110 D=0.2 <20 = <20 OK field duplicate RPD
- OK/ <48 <0.1/ 90- Flag BBC1.6 due to
Turbidity SM2130-B hours <48 01 NTU NA NA 100 110 Batch 2 <20 29 <20 OK field duplicate RPD
<5/
Fecal OK/ See NOTE A for flags.
coliform SM9222-D 3-9 hours <24 iO%I;nUL/ NA NA NA NA NA <35 10 <35 OK

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 10/13/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  9/26/17 Event 5 (11 stations plus field duplicate of BBC1.6) date 10/23/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported | Goal* Reported | Goal' | performance ACTION
Temperature Y&Lf’e‘?e; NA NA NA NA NA NA NA NA NA 0 <20 OK None
Dissolved YSI 556 None
Oxygen Meter NA NA NA NA NA NA NA NA NA 0 <20 OK
oH VoI 5% NA NA NA NA NA NA | NA NA NA 0.4 <20 oK None
Conductivity Y&Ltsesf NA NA NA NA NA NA NA NA NA 0.05 <20 OK None

NOTE A: Flag fecal coliform results for all except BBC10.4, BBC8.8, BBC1.6 and DUPE due to colony counts of range (<20 or >60). Laboratory neglected to perform laboratory duplicate and
reported that they did not perform two dilutions per sample.

NA - not applicable or not available NC - not calculable due to one or more values below the detection limit NS - field duplicate not sampled
RPD- relative percent difference SRP —soluble reactive phosphorus TSS — total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.

2 |_ess than 24 hours from collection to filtration.




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJIECT: BURNT BRIDGE CREEK MONITORING PrROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: lz(u‘g,% . 1&{_@5

SITEID: 6@0 \ ;(ﬂ DATE: "l/ﬂﬂ/l’l TIME: ﬁ
WEATHER: SUNNY a6l
NOTES: main Ssasom m[__(‘st"}'q  replaced with Dﬂvcku'p 22, Adda_collickes

Hen) %{_[\M\f) ?%W/

YSI 556 METER MEASUREMENTS DUPLICATE? YES: z NO: X
TEMPERATURE: 4.5 9C

DISSOLVED OXYGEN: 1s.4 % A.28 g JL

PH: % 7.LS

CONDUCTIVITY: 215.4

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: v BBCLC~2012092612

100 ML FECAL BOTTLE: v’

DUPLICATE COLLECTED? YES: X No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE: / BBC’ > D v PE
100 ML FECAL BOTTLE: v

CALIBRATIDN (PRE~EVENT ) :
CoNpUCTIVITY * GF0— [ 000
PH‘ : —6'%:""7 /].00' 3.'—H """"4'0!‘) ,0,0-7—?100,
Do’/ - 1e0:3 ) —7 1007

r nps://herrerainc.sharepoint.com/14-05618-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrOJECT: BURNT BRIDGE CREEK MONITORING PrOJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Linky . Rayng
SITE ID: CpL 00 DATE: q[ ?@{ l/) TME: |0¢ 3§
WEATHER: Sunny
¥
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: \/ ‘
TEMPERATURE: 12.1°C
DISSOLVED OXYGEN: qq.1% 10.40 me/L
7
PH: 2 q 6
CONDUCTIVITY: 2584.6
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: v B COLO.b-20170926
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r nmps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: __Bayna , Linley
. 7 {

SITE ID: ®0C ¢(ﬂ DATE: 0[ / 7,({/ [ /1 TIME: _|0: §0

WEATHER: __ gpnay

NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: y~ NO. # |
TEMPERATURE: i4.4°C 14.4°¢
DISSOLVED OXYGEN: 42.6 %L q: P6me L 42.6% 9,96 m¢ /L
' L=
PH: 2u.5  (condurimnis) 209 (Conduciniy)
CONDUCTIVITY: 7. 929 (oY) 2. &8 ( i
‘ ¥
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/
250 ML UNPRESERVED BOTTLE: v g8ce.€ -w0l” Aze
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No: V)
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

e mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




HERRERA

BURNT BRIDGE CREEK MONITORING FORM

ProJECT: _BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL:

Raym 5 L-inl.(\',

SITE ID: %6(\/ = (0

pate: 9 ,7/(/{1/) TIME:  L[!/0

WEATHER:  Sbany

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: /
TEMPERATURE: \5.8%°¢

DISSOLVED OXYGEN: q4.§ °/ 1.46 my|L

PH: 2.7

CONDUCTIVITY: W7

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v ik
250 ML UNPRESERVED BOTTLE: V4 BBe S.2 ~ 20!

100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

s mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

September 25, 2017

1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: \QN"I'M . Oaby

SITE ID: _%(l Eyc\ DATE: QI%{ 17 TiME:  []‘30

WEATHER: __ §unny
[

NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No:
TEMPERATURE: ($.0°C
DISSOLVED OXYGEN: 27.0°%0 2:22 wmy l L
T
PH: 7 . 3 q
CONDUCTIVITY: 2126
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: v BBCS.9 - 20170926
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

rnps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: I 1A lé\{ ; (zm’nog

SITE ID: %1218 /I'O DATE: 0”%{ 1 TME: _ }[*Se
WEATHER: 5mn¥l Cuoal

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: V) ‘
TEMPERATURE: \15.8°¢

DISSOLVED OXYGEN: 727.0% 7. 61 'y/ L

PH: 733

CONDUCTIVITY: (2.8

SAMPLES Collected | SAMPLE ID

1L BOTTLE: / 6
250 ML UNPRESERVED BOTTLE: / BBC 2:0 - 20| 74T
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

= nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrOJIECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Raynd . Linley
1 3 ’
SITE ID: E)u ) % DATE: p’ / ﬁ(ﬂ/ 1 TIME: 2:00
WEATHER:
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: /
TEMPERATURE: \S. 2%
DISSOLVED OXYGEN: q0.4%° 4.05 wy J&
PH: 7- .1 z
CONDUCTIVITY: \§z.0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: 4 BUR .0 — 2017092 6
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

s mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Fayna . Lialey

{ L} L

SITE ID: %60/ %4 DATE: ﬁ/W/"} TIME: (2 *)0

WEATHER: __Suny o

NOTES: _Ma.m_@m_hz Aota. wondom¥ down Loat 1, ey and
Mup_p_mhg was mmsrm - b aldiFusald leackiy Prohes n gar Jat
hiere Wo/% QWC,M/MM p/Dhe/wcAmww‘l/wur
OLMK,O/memp

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: v
TEMPERATURE: 1§.7°C

DISSOLVED OXYGEN: 3.7 % 4.Jomq[L

PH: ? . $"

CONDUCTIVITY: UsS.?

SAMPLES Collected | SAMPLE ID

iL BOTTLE:

250 ML UNPRESERVED BOTTLE: 4 B BC g‘ '*{ 5 'Z_O[ 4 09 zé
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r nmps:/fherrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PrROJECT: _BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003

CLIENT: City of Vancouver

FIELD PERSONNEL: avna. | Ut\lb.l
3 7 L

s _PET 90 e A 2l T e 2310

WEATHER: _ SYUan\

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: v
TEMPERATURE: \7. R°C : X

DISSOLVED OXYGEN: M9 "o . ¥ ‘18 "\1 , L

PH: 2.47

CONDUCTIVITY: 288.7

SAMPLES Collected | SAMPLE ID

1L BOTTLE: ‘/, 201562 26
250 ML UNPRESERVED BOTTLE: v - PE T0.0 - [
100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

= mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM
HERRERA

PrOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver

FIELD PERSONNEL: Roywa , L‘u‘(\{
¥ 7

SITE ID: no X’ﬁ‘{ pate: 9 /%“7 Y A D)

WEATHER: §vh lly

NOTES:

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: Y
P) = " e |

TEMPERATURE: ‘6. 9 c _ _

DISSOLVED OXYGEN: jot. R % 4 .99 wy ’ L

PH: ?t ‘ q

CONDUCTIVITY: (82. §

SAMPLES Collected | SAMPLE ID

1L BOTTLE: \/ 0 2

250 ML UNPRESERVED BOTTLE: v BBCY.8 - Zoi7o4 6

100 ML FECAL BOTTLE: \/

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r mmps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
September 25, 2017 1 Herrera Environmental Consultants
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BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Rayna, Linldy
1 i
SITE ID: »BC\O . DATE: OI/Z(p{( ] TIME: & -%0
WEATHER:  SUnay
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No:
TEMPERATURE: 14.69€C
DISSOLVED OXYGEN: 7(.8 % 7. 30mq / L
PH: 7- ¥4
CONDUCTIVITY: 198.2
SAMPLES Collected | SAMPLE ID
1L BOTTLE:
250 ML UNPRESERVED BOTTLE: J ggﬁw- .1 - b "oq z6
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

CNABRATION) (POST -Event) :
[o1§ — 1000
1.01 ~ .00

Do% =z 1006 [ ~x]ovy.

r umps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

o140l 90 -3 [0.0]

September 25, 2017 1

Herrera Environmental Consultants
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BBC8.8 Continuous Temperature Plot for Events 1-3
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BBC8.8 Continuous Temperature Plot for Events 4-5
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Temperature °C
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BBC8.4 Continuous Temperature Plot
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BBC5.9 Continuous Temperature Plot
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@)HERRERA
TECHNICAL MEMORANDUM

Date: November 1, 2017

To: Dorie Sutton, City of Vancouver

Copy to:  Rob Zisette, Herrera Environmental Consultants
From: Jess Brown, Herrera Environmental Consultants

Subject: Burnt Bridge Creek 2017 Water Quality Sampling Interim Memorandum #6

INTRODUCTION

This interim update provides a summary of the field and laboratory procedures and results
associated with monitoring activities conducted on October 10, 2017, for Event 6 of the Burnt
Bridge Creek 2017 Trend Analysis Project. Monitoring and laboratory analysis were conducted in
accordance with the project Quality Assurance Project Plan (QAPP; Herrera 2014) and
modifications for 2015, 2016, and 2017 (Herrera 2015, 2016, 2017). A quality assurance review of
the data collected was conducted and is summarized below. The laboratory data reports,
monitoring forms containing field data, data quality review worksheet, and continuous
temperature data are attached.

FIELD ACTIVITIES

Herrera conducted field measurements and water quality sampling at 11 monitoring sites on
October 10, 2017, for Event 6 of the Burnt Bridge Creek 2017 Water Quality Monitoring Project.
The field sampling team consisted of Rayna Gleason (Herrera) assisted by Linley Mescher (intern
for the City of Vancouver). Samples and in situ water quality measurements were collected from
each of the 11 sites without incident and according to QAPP procedures.

A YSI ProDSS multimeter was used to collect in situ data. Data were downloaded from
temperature probes located at each of the eight temperature monitoring sites. The temperature
data were checked for completeness and proper function. Anomalously high values recorded on
sampling dates when loggers were out of the water to download data were deleted from the
records.

Q9

2200 Sixth Avenue | Suite 1100 | Seattle, Washington | 98121 | p 206 441 9080 | f 206 441 9108
PORTLAND, OR | MISSOULA, MT | OLYMPIA, WA | BELLINGHAM, WA

pjj—14-05818-003_tm_bbc_2017_wgsmplg_intrmmemno6.docx



Burnt Bridge Creek
Technical Memorandum (continued) 2017 Water Quality Sampling Interim Memorandum #6

DATA QUALITY SUMMARY

In general, procedures described and quality control criteria defined in the QAPP were met,
resulting in no data qualification or corrective action with the following exceptions:

¢ One nitrate+nitrite nitrogen result (sample BBC8.8) qualified as estimated (J) based on
the field duplicate RPD (38 percent versus the objective of <20 percent).

e One turbidity result (sample BBC8.8) qualified as estimated (J) based on the field
duplicate RPD (38 percent versus the objective of <20 percent).

e One fecal coliform result (sample BBC8.8) qualified as estimated (J) based on the field
duplicate RPD (63 percent versus the objective of <35 percent).

e Eight fecal coliform results qualified as estimated (J) based on colony counts falling
outside of ideal range of 20 to 60.

Fecal coliform results were calculated using colony count data by the data reviewer according to
QAPP procedures (Herrera 2014). Fecal coliform results reported by the laboratory and validated
by the reviewer are shown in Table 1 along with data qualifiers.

Table 1. Fecal Coliform Bacteria Results and Associated Qualifiers.
Laboratory Result® Validated Result
Sample ID Date Sampled (CFU/100 mL) (CFU/100 mL) Qualifier

BBC10.4 10/10/17 40, 36 36 J
BBC8.8 10/10/17 20, 48 48 J
PETO0.0 10/10/17 220, 210 214 J
BBC8.4 10/10/17 60, 130 124 J
BURO.0 10/10/17 20, 26 25 J
BBC7.0 10/10/17 200, 140 144 J
BBC5.9 10/10/17 120, 100 100

BBC5.2 10/10/17 40, 110 108

BBC2.6 10/10/17 140, 200 196 J
COLO0.0 10/10/17 100, 86 86

BBC1.6 10/10/17 180, 190 193 J
DUPE? 10/10/17 <20, 28 25 J

@ Field duplicate of BBC8.8.

b The laboratory reported separate results for each dilution volume. Results are reported for 5 and 50 mL dilution volumes,
respectively.

@HERRERA

November 2017 2
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IEH ANALYTICAL LABORATORIES
EH LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: (206) 632-2417

CASE FILE NUMBER: HERO080-46 PAGE 1
REPORT DATE: 10/21/17
DATE SAMPLED: 10/10/17 DATE RECEIVED: 10/11/17

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL

CASE NARRATIVE

Twelve water samples were delivered to the laboratory in good condition. The samples were analyzed according to the chain of custody. Sample data follows while QA/QC data is contained
on subsequent pages.

SAMPLE DATA

TOTAL-N TOTAL-P SRP NO3+N02 TSS TURBIDITY

SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
BBC10.4-20171010 2.94 0.076 0.057 2.65 4.0 1.9
BBC8.8-20171010 2.66 0.070 0.049 2.48 3.4 1.9
PETO0.0-20171010 1.20 0.112 0.093 1.09 3.2 14
BBC8.4-20171010 1.89 0.087 0.066 1.75 4.2 1.8
BURO0.0-20171010 2.04 0.063 0.063 1.92 0.57 0.48
BBC7.0-20171010 2.17 0.154 0.067 1.65 54 9.8
BBC5.9-20171010 2.07 0.098 0.079 1.78 5.0 2.2
BBC5.2-20171010 2.25 0.098 0.079 1.80 5.6 2.1
BBC2.6-20171010 2.07 0.093 0.081 1.78 2.5 1.8
COL0.0-20171010 2.14 0.093 0.081 1.74 2.5 1.9
BBC1.6-20171010 1.95 0.093 0.077 1.75 9.5 2.2
DUPE-20171010 2.30 0.060 0.045 1.68 3.7 2.8




IEH ANALYTICAL LABORATORIES
LABORATORY & CONSULTING SERVICES
3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715  FAX: (206) 632-2417

Eri

CASE FILE NUMBER: HERO080-46 PAGE 2
REPORT DATE: 10/21/17
DATE SAMPLED: 10/10/17 DATE RECEIVED: 10/11/17
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM HERRERA ENVIRONMENTAL
QA/QC DATA WATER
QC PARAMETER TOTAL-N TOTAL-P SRP NO03+N02 TSS TURBIDITY
(mg/l) (mg/L) (mg/L) (mg/L) (mg/L) (NTU)
METHOD SM20 4500NC EPA 365.1 EPA 365.1 |SM18 4500NO3F| SM18 2540D EPA 180.1
DATE ANALYZED 10/18/17 10/19/17 10/11/17 10/11/17 10/12/17 10/11/17
DETECTION LIMIT 0.050 0.002 0.001 0.010 0.50 0.10
DUPLICATE
SAMPLE 1D DUPE-20171010 | DUPE-20171010 | DUPE-20171010 BATCH BATCH DUPE-20171010
ORIGINAL 2.30 0.060 0.045 1.68 1.9 2.8
DUPLICATE 2.29 0.059 0.044 171 1.9 2.7
RPD 0.44% 1.53% 2.00% 1.55% 0.00% 3.64%
SPIKE SAMPLE
SAMPLE 1D DUPE-20171010 | DUPE-20171010 | DUPE-20171010 BATCH
ORIGINAL 2.30 0.060 0.045 1.68
SPIKED SAMPLE 3.39 0.107 0.065 1.87
SPIKE ADDED 1.00 0.050 0.020 0.200
% RECOVERY 108.74% 94.39% 102.14% 95.84% NA NA
QC CHECK
FOUND 0.480 0.095 0.040 0.422 10 8.2
TRUE 0.490 0.094 0.039 0.408 10 8.0
% RECOVERY 97.96% 101.06% 102.56% 103.43% 100.00% 102.50%
BLANK <0.050 | <0.002 <0.001 <0.010 | <0.50 NA

RPD = RELATIVE PERCENT DIFFERENCE.

NA = NOT APPLICABLE OR NOT AVAILABLE.

NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.

OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

/j amosne Macd om 30

Damien Gadomski
Project Manager



Aquatic Research Incorporated
3927 Aurora. Ave. N/ Seatile, WA 98103/ (206) 632-2715

HEP@%’O %

CHAIN-OF-CUSTODY RECORD sueer (. o |
CLIENT: . \ . PROJECTID: ‘B3¢
SAMPLING DATE' IO ~\1O - 1% BB CASE FILE NO.:

SAMPLERS:

DATA RECORDED BY:

Qcmlm a js WA
. . kS .
SAMPLE INFORMATION

PARAMETERS

B
O
. T
SAMPLE DATE/TIME T
D - |COLLECTED # NOTES
b=y o]
o
ERERE
4 é Xs
wi,,ﬁ A8 5
‘BBC10.4-20171010 10}_10{17450 x]x[x|xfxix 12y
BBC8.8-20171010 10/10/17 485 | x { x { x| x [ x | x 2
PET0.0-20171010 10710727435 | x { x {x | x| x| x 12
8BC8.4-20171010 10710717 W3 x [ x | x [ x | x { x| 2
_BURC.0-20171010 10/10/17 \08] x | x| x | x| x| x 2
BBC7.0-20171010-.. . '...10f.mf.1_?.msw xixix]xlxix 12
BBC5.9-20171010 10/10,’17,.{’,.-15; x{wdxixixlx 2
BBC5.2-20171010 10/20/17 g% x [ [ x [x | x] %] 12
~ BBC2.6-20171010 10/10/17 ] x x x fx [ x| 2
© COLD.0-20171010 10/10/17 o8] x [ x [ x | x [ x | x 2
BBC1.6-20171010 10/10/17 % | x {x{x | x | x | x 12
DUPE-20171010 0710717 s x|x[x[x]x]{x 2
Rei.inquis_he.d. By . Date/Time Recaived By Date/Time
. Printed Name cagna {leason | iehe 2 - :
. Signature i [ ARy W e o
Affiiation __ | WOVRAMTA -
Relinquished By Date/Time Beceived DatefTi
Printed Name: | ﬁfx{;{/ ! 10 ”/) 7 (800
- Signature N (12} ammaples . (z2qlbeilles™ n g,
Affitiation ", .

fMiscellaneous Notes {Hazardous Materials, Quick tum-around time, étc.}:







PIXIS Labs

‘ ATentamus Company

Job Number: 7101010
Report Date: October 13, 2017
ORELAP #: OR100028
Project #: 14-05818-003
Project: Burnt Bridge Creek
Monitoring 2017

Jess Brown
Herrera Environmental Consultants, Inc.
24 NW 2nd Ave., Suite 204
Portland, OR 97209

Dear Jess Brown,
Enclosed please find Pixis Labs analytical report for samples received as order number 7101010 on 10/10/17
at 13:30. Should you have any questions about this report or any other matter, please do not hesitate to

contact us. We are here to help you.

The samples listed below were received in good condition, cooled at 8°C.

Laboratory Collection Collection
Sample ID Field Identification Matrix Date Time
7101010-1 BBC10.4-20171010 Water 10/10/17 0850
7101010-2 BBC8.8-20171010 Water 10/10/17 0915
7101010-3 PET0.0-20171010 Water 10/10/17 0925
7101010-4 BBC8.4-20171010 Water 10/10/17 0945
7101010-5 BURO.0-20171010 Water 10/10/17 1005
7101010-6 BBC7.0-20171010 Water 10/10/17 1020
7101010-7 BBC5.9-20171010 Water 10/10/17 1045
7101010-8 BBC5.2-20171010 Water 10/10/17 1105
7101010-9 BBC2.6-20171010 Water 10/10/17 1125
7101010-10 COL0.0-20171010 Water 10/10/17 1225
7101010-11 BBC1.6-20171010 Water 10/10/17 1235
7101010-12 DUPE-20171010 Water 10/10/17 -

12423 NE Whitaker Way Portland, OR 97230 p:503-254-1794 1:503-254-1452 pixislabs.com  page 1 of2



PIXIS Labs

‘ ATentamus Company

Herrera Environmental Consultants, inc. Job Number: 7101010
Report Date: October 13, 2017
ORELAP #: OR100028

Test results relate only to the parameters tested and to the samples as received by the laboratory. Test
results meet all requirements of NELAP unless otherwise noted. This report shall not be reproduced, except
in full, without the written consent of this laboratory. Samples will be kept a maximum of 15 days from the
report date unless prior arrangements have been made.

NOTE: This analysis was subcontracted to BSK Associates in Vancouver, WA. BSK Associates is an ORELAP
accredited laboratory.

*Sample(s) were analyzed 10/11/17 at 15:20.
Thank you for allowing Pixis to be of service to you, we appreciate your business.

Sincerely,

Mark Leed
Client Services

12423 NE Whitaker Way Portland, OR 97230 p:503-254-1794 1:503-254-1452 pixislabs.com  page 2 of 2



BSK Associates Vancouver

2517 E. Evergreen Bilvd. VTJ 0284

Vancouver, WA 93661 10/13/2017
360-750-0055 {Main) )
360-750-0057 (FAX) Invoice: V703618

Melissa Hubbard
Pixis Laboratories

12423 NE Whitaker Way
Portland, OR 97230

RE: Report for V7J0284 Micro - Non Compliance

Dear Melissa Hubbard,

Thank you for using BSK Associates for your analytical testing needs. In the following pages, you will
find the test results for the samples submitted to our laboratory on 10/10/2017. The results have been
approved for release by our Laboratory Director as indicated by the authorizing signature below.

The samples were analyzed for the test(s) indicated on the Chain of Custody (see attached) and the
results relate only to the samples analyzed. BSK certifies that the testing was performed in
accordance with the quality system requirements specified in the 2009 TNI Standard. Any deviations
from this standard or from the method requirements for each test procedure performed will be
annotated alongside the analytical result or noted in the Case Narrative. Unless otherwise noted, the
sample results are reported on an “as received” basis.

If additional clarification of any information is required, please contact your Project Manager,
Debra Karlsson , at (360) 750-0055.

Thanks again for using BSK Associates. We value your business and appreciate your loyalty.

Sincerely,

Crlrcn (prrmpedé

Renea Rangell, Laboratory Director - Vancouver

Accredited in Accordance with NELAP
ORELAP #4021

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I

Page 10f36 |




V7J0284

Micro - Non Compliance

ASSOCIAT Case Narrative

Projectand ReportDetails ~Invoice Details

Client: Pixis Laboratories Invoice To: Pixis Laboratories
Report To: Melissa Hubbard Invoice Attn: Melissa Hubbard
Project #: 7101010 Project PO#: -

Received: 10/10/2017 - 15:09
Report Due:  10/13/2017

Sample Receipt Conditions
Cooler: Default Cooler Containers Intact

Temperature on Receipt °C: 8.4 COC/Labels Agree
Received On Blue Ice

Sample(s) arrived at lab on same day sampled.
Packing Material - Other
Initial receipt at BSK-VAL

Data Qualifiers
The following qualifiers have been applied to one or more analytical results:

HT1.0 Holding time exceeded. Sample was received at the lab past holding time.

Report Distribution

Recipient(s) Report Format GG
Melissa Hubbard FINAL.RPT mleed@pixislabs.com;rreid @pixislabs.com

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

| Page20f36 |

QA-RP-0001-10 Final,rpt www.BSKAssociates.com




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis
Sample ID: V7J0284-01 Sample Date - Time: 10/10/17 - 08:50
Sampled By: Client Matrix: Waste Water
Sample Description: BBC10.4 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Method Result RL Units Batch Prepared
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 40 1 CFU/100 ml V701215 10/10/17 16:43 3

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com [_Page3of36 |




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis
Sample ID: V7J0284-02 Sample Date - Time: 10/10/17 - 08:50
Sampled By: Client Matrix: Waste Water
Sample Description: BBC10.4 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver

Microbiology

Analyte Method RL Units Batch Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 36 1 CFU/M00 ml V701215 10M10/17 16:43 4

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com [ Page4of36 |




V7J0284

Micro - Non Compliance

ASSOCIATES et

Certificate of Analysis

Sample ID: V7J0284-03 Sample Date - Time: 10/10/17 - 09:15
Sampled By: Client Matrix: Waste Water
Sample Description: BBC8.8 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte - . Method '____55__Resutt RL Units . - Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 20 1 CFU/100 ml V701215 10/10/17 16:43 w

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 5 of 36 I




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-04 Sample Date - Time: 10/10/17 - 09:15
Sampled By: Client Matrix: Waste Water
Sample Description: BBC8.8 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

‘Method  Resut  RL Units ' ~ Batch  Prepared

Eecal Coliform Count by Membrane Filtration

Fecal Coliform SM9222D 48 1 CFU/100 ml V701215 10/10/17 16:43 3%

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page60of36 |




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-05 Sample Date - Time: 10/10/17 - 09:25
Sampled By: Client Matrix: Waste Water
Sample Description: PET 0.0 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver

Microbiology

Analyte e - Method
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 220 1 CFUAM00 ml V701215 10/10M17 1643 *

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com [_Page7of36 |




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-06 Sample Date - Time: 10/10/17 - 09:25

Sampled By: Client Matrix: Waste Water
Sample Description: PET 0.0 20171010 (50ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Result RL Units Batch  Prepared

Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 210 1 CFU/100 ml V701215 10/10M17 16143 4

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | Page8of36 |




V7J0284

Micro - Non Compliance

ASSOCIATES o

Certificate of Analysis

Sample ID: V7J0284-07 Sample Date - Time: 10/10/17 - 09:45
Sampled By: Client Matrix: Waste Water
Sample Description: BBC8.4 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver

Microbiology

Analyte : . ~ Method . = RL Units _ _ Batch  Prepared
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 60 1 CFU/100 ml V701215 10/10/17 16:43 &

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com [_Pagegof3s |




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-08 Sample Date - Time: 10/10/17 - 09:45
Sampled By: Client Matrix: Waste Water
Sample Description: BBC8.4 - 20171010 (50ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Method Resuit RL Units Batch  Prepared

Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 130 1 CFU/100 ml V701215  10M0/17 16:43 &

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 10 of 36_'




V7J0284

T Micro - Non Compliance

IATES 7101010

Certificate of Analysis

ASSO

Sample ID: V7J0284-09 Sample Date - Time: 10/10/17 - 10:05
Sampled By: Client Matrix: Waste Water
Sample Description: BUR0.0 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 20 1 CFU/100 ml V701215 10M10/17 16:43

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page 110f36 |




V7J0284

Micro - Non Compliance

ASSOCITES 7101010

Certificate of Analysis
Sample ID: V7J0284-10 Sample Date - Time: 10/10/17 - 10:05
Sampled By: Client Matrix: Waste Water
Sample Description: BURO0.0 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Method Result RL Units - Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 26 1 CFU/100 ml V701215  10/10/17 16:43 4

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 12 of 36 I




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-11 Sample Date - Time: 10/10/17 - 10:20
Sampled By: Client Matrix: Waste Water
Sample Description: BBC7.0 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte- . o Method ~ Resut  RL Units - Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 200 1 CFU/100 ml V701215  10/10/17 1643 &

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.pt s BSKAssstiats com [_Page 130f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-12 Sample Date - Time: 10/10/17 - 10:20
Sampled By: Client Matrix: Waste Water
Sample Description: BBC7.0 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte ' . Method Result . RL Units Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 140 1 CFU/100 mi V701215 10/10/17 1643 X

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 14 of 36 I




V7J0284

Micro - Non Compliance

ASSOCIATES 01010

Certificate of Analysis

Sample ID: V7J0284-13 Sample Date - Time: 10/10/17 - 10:45
Sampled By: Client Matrix: Waste Water
Sample Description: BBC5.9 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Wy’ 70 a0 i Basut o Rl Unks | Baich Prepared
Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 120 1 CFU/100 ml V701215 10/10/17 1643 ¥

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 15 of 36 l




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-14 Sample Date - Time: 10/10/17 - 10:45
Sampled By: Client Matrix: Waste Water
Sample Description: BBC5.9 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

{Analyte Result RL Units Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 100 1 CFU/M00 ml V701215 101017 16:43 w&%

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page 16 0f 36|




V7J0284

Micro - Non Compliance
7101010

Certificate of Analysis

Sample ID: V7J0284-15 Sample Date - Time: 10/10/17 - 11:05

Sampled By: Client Matrix: Waste Water
Sample Description: BBC5.2 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 40 1 CFU/00 ml V701215 10/1017 16:43 ¥

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page 170f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-16 Sample Date - Time: 10/10/17 - 11:05
Sampled By: Client Matrix: Waste Water
Sample Description: BBC5.2 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Method ~ Result ~ RL Units .~ Batch  Prepared

Eecal Coliform Count by Membrane Filtration
Fecal Coliform SM 8222D 110 1 CFU/100 mi V701215 10/10/17 16:43 5,

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page 180f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-17 Sample Date - Time: 10/10/17 - 11:25

Sampled By: Client Matrix: Waste Water
Sample Description: BBC2.6 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Method Result RL Units Batch Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 140 1 CFU/100 ml V701215  10M10/17 16:43 %

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | Page 190f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-18 Sample Date - Time: 10/10/17 - 11:25
Sampled By: Client Matrix: Waste Water
Sample Description: BBC2.6 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver

Microbiology

Analyte - Method. = = Resutbn

_Batch  Prepared

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 200 1 CFU/100 ml V701215 10/10/17 16:43 %

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA=RP:0001-10 Finalrpt www.BSKAssociates.com |_Page200f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES o

Certificate of Analysis

Sample ID: V7J0284-19 Sample Date - Time: 10/10/17 - 12:25
Sampled By: Client Matrix: Waste Water
Sample Description: COL0.0 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Fecal Coliform Count by Membrane Filtration

Fecal Coliform SM 9222D 100 1 CFU/100 ml V701215 10/10/17 16:43 ¥

\/7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page210f36 |




V7J0284

Micro - Non Compliance

ASSOCIATES 7101010

Certificate of Analysis

Sample ID: V7J0284-20 Sample Date - Time: 10/10/17 - 12:25
Sampled By: Client Matrix: Waste Water
Sample Description: COL0.0 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Method RL Units

Eecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 86 1 CFU/100 ml V701215 10/10/17 16:43

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | _Page220f36 |




V7J0284

. i Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-21 Sample Date - Time: 10/10/17 - 12:35
Sampled By: Client Matrix: Waste Water
Sample Description: BBC1.6 - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

~ Method Result RL Units Batch  Prepared
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 180 1 CFU/100 mi V701215 10/10117 16:43

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com I Page 23 of 36 I




V7J0284

Micro - Non Compliance

ASSOCIATES 7101010

Certificate of Analysis

Sample ID: V7J0284-22 Sample Date - Time: 10/10/17 - 12:35
Sampled By: Client Matrix: Waste Water
Sample Description: BBC1.6 - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver

Microbiology

?..Analyte - -  Method - Result ~ RL Units ' " Batch  Prepared
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 190 1 CFU/100 ml V701215  10/10/17 16:43 ¥

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | Page 24 of36 |




V7J0284

Micro - Non Compliance
" 7101010

ASSOCIATE

Certificate of Analysis

Sample ID: V7J0284-23 Sample Date - Time: 10/10/17 - 00:00
Sampled By: Client Matrix: Waste Water
Sample Description: DUPE - 20171010 (5 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

{Analyte Method gL es RL Units Batch PrepLare'd e

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D <20 1 CFU/100 mi V701215 10/10/17 16:43 *~ HT1.0

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final. pt www.BSKAssociates.com | _Page 25036 |




V7J0284

Micro - Non Compliance

ASSOCIATES e

Certificate of Analysis

Sample ID: V7J0284-24 Sample Date - Time: 10/10/17 - 00:00

Sampled By: Client Matrix: Waste Water
Sample Description: DUPE - 20171010 (50 ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte Method Result = RL Units Batch = Prepared
Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 28 1 CFU/100 ml V701215  10/10/17 16:43 3 HT1.0

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com | Page260i36 |




V7J0284

Micro - Non Compliance

ASSOCIATES

Certificate of Analysis

Sample ID: V7J0284-25 Sample Date - Time: 10/10/17 - 10:45
Sampled By: Client Matrix: Waste Water
Sample Description: DUPE BBC5.9 - 20171010 (5ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

Analyte  Method .' ult RL Units

Fecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 100 1 CFU/100 ml V701215 10110117 16:43 %

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com ' Page 27 of 36 I




V7J0284

Micro - Non Compliance

ASSOC|T 7101010

Certificate of Analysis

Sample ID: V7J0284-26 Sample Date - Time: 10/10/17 - 10:45

Sampled By: Client Matrix: Waste Water
Sample Description: DUPE BBC5.9 - 20171010 (50ML) Sample Type: Other

BSK Associates Vancouver
Microbiology

lAnalyte ~ Mothod Result RL Units

Eecal Coliform Count by Membrane Filtration
Fecal Coliform SM 9222D 120 1 CFU/100 ml V701215 10M0/17 16:43*

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com |_Page280f36 |




V7J0284

Micro - Non Compliance

Certificate of Analysis

Notes:

The Chain of Custody document and Sample Integrity Sheet are part of the analytical report.

Any remaining sample(s) for testing will be disposed of according to BSK's sample retention policy unless other arrangements are made in
advance,

All positive results for EPA Methods 504.1 and 524.2 require the analysis of a Field Reagent Blank (FRB) to canfirm that the resulls are not
a contamination error from field sampling steps. If Field Reagent Blanks were not submitted with the samples, this method requirement has
not been performed.

Samples collected by BSK Analytical Laborataries were collected in accordance with the BSK Sampling and Collection Standard Operating
Procedures.

J-value is equivalent to DNQ (Detected, not quantified) which is a trace value. Atrace value is an analyte detected between the MDL and the
laboratory reporting limit. This result is of an unknown data quality and is only qualitative (estimated). Baseline noise, calibration curve
extrapolation below the lowest calibrator, method blank detections, and integration artifacts can all produce apparent DNQ values, which
contribute to the un-reliability of these values.

(1) - Residual chlorine and pH analysis have a 15 minute holding time for both drinking and waste water samples as defined by the EPA and
40 CFR 136. Waste water and ground water (monitoring well) samples must be field filtered to meet the 15 minute holding time for dissolved
metals.

Summations of analytes (i.e. Total Trihalomethanes) may appear to add individual amounts incorrectly, due to rounding of analyte values
occurring before or after the total value is calculated, as well as rounding of the total value.

RL Multiplier is the factor used to adjust the reporting limit (RL) due to variations in sample preparation procedures and dilutions required for
matrix interferences.

Due to the subjective nature of the Threshold Odor Method, all characterizations of the detected odor are the opinion of the panel of
analysts. The characterizations can be found in Standard Methods 2170B Figure 2170:1.

The MCLs provided in this report (if applicable) represent the primary MCLs for that analyte.

Definitions

mg/L: Milligramsi/Liter (ppm) MDL: Method Detection Limit MDAS5:  Min. Detected Activity
mg/Kg:  Milligrams/Kilogram (ppm) RL: Reporting Limit: DL x Dilution MPN: Most Probable Number
Hg/L: Micrograms/Liter (ppb) ND: None Detected at RL CFU: Colony Forming Unit
va/Kg: Micrograms/Kilogram (ppb) pCilL: Picocuries per Liter Absent:  Less than 1 CFU/100mLs
%: Percent Recovered (surrogates) RL Mult:  RL Multiplier Present: 1 or more CFU/100mLs
NR: Non-Reportable MCL: Maximum Contaminant Limit

Please see the individual Subcontract Lab's report for applicable certifications.

BSK is not accredited under the NELAP program for the following parameters:

Certifications: Please refer to our website for a copy of our Accredited Fields of Testing under each certification.

Fresno

State of California - ELAP 1180 State of Hawaii 4021
State of Nevada CA000792018-1 State of Oregon - NELAP 4021-009
EPA - UCMR4 CAD0079 State of Washington C997-17B
State of New York 12073

Sacramento

State of California - ELAP 2435

San Bernardino

State of California - ELAP 2993 State of Oregon - NELAP 4119-002
Vancouver

State of Oregon - NELAP WA100008-010 State of Washington C824-17

V7J0284 FINAL 10132017 1215
Printed: 10/13/2017

QA-RP-0001-10 Final.rpt www.BSKAssociates.com

| Page?290f36 |




»" 2517 E. Everpreen Bivd.
Vancouver, WA 98661
P 360.750.0055

F 360.750.0057

A S S O C l A www.bskassoclates, i:om

pese |_ o 2.

[1 &

Turnaround Time Request
Slandard - 10 business days

Rush (Surcharge may apply)

V730284
Pixis1794

R

10/10/2017

Y

' '; { Date needed:
*Required Flslds Temp: i\"{
Companyl/Client Namo®: B Repori Auenllo:;:m Invoice To*: Phone*: Fax*;
2 o s PO#:
F) X l .S )/Glb-r Addifional cc's: & matlh
Addross®; 7 Cily*: Stale*; Zip: g
kﬁm}m Project #: Rmnlna Optlons: [~ Trace (J-Flag) \
71010l0 SN
Sampler Name (Printed/Signature)*: §_JEDD Type: w
S— A ) AN b
Compllance?{"ves [Biflo State:JAVA [TJOR System/PWS ID: DOH Source/Source ID: @
Waler System Nama: County:
Sample Composiion: [} Single Source [ ~Blended [} “Composite [ Distribution Sample \‘
*List sources (n Sourca ID fiald 'Y: A
Sample Taken: ) Before Treatment ] After Treatment E} No Treatment Group (WAonly): [CJA [JB X
Matrix Typas: SWaBurface Waler BW=Bollled Waler GW=Ground Waler WW=Wasio Walar &TW-=Blorn Waler DW=Drinking Waler SO=SoBd NS
# Sample Description/t.ocation* AR Da?:mje‘%‘ — Matrix* Comments ::::{_ )L.
~2.0)710)0 “/;4/,)7'0&@
/173 | “lags
PET 0= pl7 [0)0 s g
RACIY — 2al17]0]0 )4 )
%OJ —20l7}16 |0 JOg )
LO—20l7)0j0 1020 |
AWCS 7 =2 mnmz Y ]
y/9) )
82 £ = 20) 0/0 125 W
CoL0.0— 50)710p 1225
Receipt Condltions in.Vancouvi }e‘t@ Recelved Via: urs WALIGIN FED EX Courler:
Relinguishad by (Slgnature Nama) Company p , %ﬂla . zmgab' 7 |Racaived by: (Slgnature and Printed Nama) |Company
Relinqulshed by: (Signature ﬁnd Priniea Nama) ¢ ~ / Company — z J!o Time Recslved by: (Signature and Printed Nama) Company
Retinquished by: {Stgnature and Printed Nema) Company I%’ I Time Imma !§Lahh~r (m’f:me and mut
Payment Recelved at Defivery: Check ! - Cash o Amoun! Itk
Shipping Method: urs Gs0 FED EX Alaskan Alfinas Courler: Cuslody Soat: Y@,j

Oodk\g Me\l\cd None

ONTRA( ( WALK-IN J
Wet Blus
d 55 nok —u.dmanrwwuunsodm(:amunumhvmmummam. aozount bal

tho ellomloampmy acknowlsdges thal ey s1a elther tha Gliond or sn ouihoriead agant ia the Clion, that tha Cltant sysoss to be re3ponsibla for psyment for tha unlsal enis

conditians can be folind st wwwv.bakaszoclates.comBEKLabYormiConditons. adi

aed:

prprpr Tal

1o subjact (o monihly cervize chargas and Inloraa! spazified In BSK's cufrani Standard Terma and Condilipas for Lab
Ohiln of Custady, snd agress to BSK's tosma and congitions far izboralosy asrvicas unlsas

Page 30 of 36 |

Chlling Process Begun: J,|
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10/10/2017

2517 E. Evergreen Blvd, Turnaround Time Request V710284
Vancouver, WA 98661 : 2 &/ ) =
| P 360.750.0055 Page : 2 af Slandard - 10 business days Pixis1794

ATTOCIA Y A ST T -

Dale needed:

*Required Fields Temp:
Company/Cllent Name*: Report Attention*; Invoice To*: Phone=: Fax*:
F . i l k[ Additional co's: PO#:
. ) s s E-mall*:
Address*: s Cliy*: Stale*: Zip*: i
Project: Project #; Repoiting Oplions: D-rmce (J-Fiag)

7/ @/O ]0 Clevan [ swamp

E] Fax m EDD Type:
DMaH

Bampler Name (Printad/Signature)*;

&)Z %téj”ln

ra
/
Compliance?{Jves [E}fo Slats:mv(m [Cor System/PWS ID: DOH Source/Source 1D:
Waler System Name: Cotnty:
Sample Composliion: [T Single Source T ~Blended [ **Composite [ Distribution Sample \:
**Lisl sources In Source ID field ‘(\."
Sample Taken: [ Before Treatment ] After Treatment [C] NoTreatment Group (WA only): [JA []B e
Malrix Types: SW=Surface Waler BW=Bollied Waler GW=Ground Waler WW=Wasle Waler STW=5lorm Waler DW=Drinking Waler SO=Salid
.. Sampled” i # of
## sl Sample Description/Location Date Tima Matrix Comments cont.
6CL.6-2 a]7)0)0 1940/17112.3 5| wAin/ [ 1>
PUFIE —2 0)7 ) 0)n S INA lww ] | X

Receipt CnndiliWscouver: / Temp: Recsived Via: upPs WALK-IN FED EX Courier: ____ |
RHIHWW%/ Company W ’Dnla : Time _;ecefved by: (Signalure and Prnlod Name) Company

y

7 ’/ 10//0 /S 0

Relinquished by: {Signalure and Prinféd Neme) / Company D/de Tima Recalvad by: (Signalure and Printed Nama) Company
Rolinquished by: (Signalure and Prinled Name) Company Dale Time Recalved for Lab by: (Signalure and Prinled Name)
Paymenl Recelved al Delivery: Check ! . Cash Dale: Amount: PIA#: Init.
Shipping Method: ONTRAC uPs GSD WALK-IN FED EX Alaskan Alrlines Courler: Cuslody Seal; Y/N
Cooling Method: Wet Blue Mone illing P Begun:
i Chilling Process Begun Y! Page 31 of 36 I

Paymenl for services rendared as nioted hereln are dua In full within 30 days from tha dale Involcad. i nol 3o pald, account bal are dsomed dell Dell [ Lal aro tubjact lo monlhly sondce chargas and Inlares| specified In BSK's current Slandard Tarma and Conditlons for Lab
tha CllaniCompany acknowlsdyss (hal hay ars sliher the Client or an authorized ogent Lo {ha Cllant, that the Cllant agress fo be responsiblo for payment for tho sarvicns on thls Chaln of Gustody, and agrees lo BEK's lerms and tondillons far laboratory services unless confraciually bound otherwise. BSK's cursenl terms and
condillens can b found al www.bakassoclaf LubTi Conditions.bdt




JURHRAR Raw Data Sean Cover Page NG

cthod: V-Fecal Coliform Count by MF

et V_Micro_None

VA01189
Analyst: JRD

Bacti Run Date: 10/10/2017

Department: B ac ti

b 10/10/2017

T
MR

I

D

Notes:

[N

IR

Page 1 -
i Page 32 of 36 |




Sequence:

Analysis Crder

W 0 ~N O s WN -

| S S A T G S GG Sy
S W O NOM A WN SO

RBNR

NN
(-]

LabNumber

V7J0284-01
V7J0284-02
V7J0284-03
V7J0284-04
V7J0284-05
V7J0284-06
V7J0284-07
V7J0284-08
V7J0284-09
V7J0284-10
V7J0284-11
V740284-12
V7J0284-13
V7J0284-14
V7J0284-15
V7J0284-16
V7J0284-17
V7.0284-18
V7J0284-19
V7.40284-20
V740284-21
V7J0284-22
V7J0284-23
V7J0284-24
V7.J0284-25
V7J0284-26

VA01189

Container

PP P2PPPPPPPIPPIPPPIP>PPPEPPIEPPPPPP

Description

BBC10.4 - 20171010 (5 ML)
BBC10.4 - 20171010 (50 MLO
BBCB,8 20171010 (5 ML)
BBC8,8 20171010 (50 ML)
PET 0.0 20171010 (5 ML)
PET 0.0 20171010 (50ML)
BBC8.4 - 20171010 (5 ML)
BBC8.4 - 20171010 (50ML)
BURD.0 - 20171010 (5 ML)
BUR0.0 - 20171010 (50 ML)
BBC7.0 - 20171010 (5 ML)
BBC7.0 - 20171010 (50 ML)
BBC5.9 - 20171010 (5 ML)
BBCS.9 - 20171010 (50 ML)
BBC5.2 - 20171010 (5 ML)
BBCS.2 - 20171010 (50 ML)
BBC2.6 - 20171010 (5 ML)
BBC2.6 - 20171010 (50 ML)
COL0.0 - 20171010 (5 ML)
COLO.0 - 20171010 (50 ML)
BBC1.6- 20171010 (5 ML)
BBC1.6 - 20171010 (50 ML)
DUPE - 20171010 (5 ML)
DUPE - 20171010 (50 ML)
DUPE BBC5.9 - 20171010 (5ML)
DUPE BBC5.9 - 20171010 (50ML)

Page 2

Comments
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V-Fecal Coliform Count by MF SM 9222D Water

Media Incubate Date & Time In Init Date & Time Out Init
m-FcBroth | 44.5°C | 22-26 hours . / y , . {
loap-zog 1013 WD ((’l““:}' \S R | M5 6%’\’{‘5 \0""%0
Sample ID Receipt Temp Dilution 1 Dilution 2 . Dilution 3 Result Notes
°C S om SO mL mL | Fecal Coliforms/100mL
1 |V7J0284-01 Q.4 A L0 Before O
27 |V7J0284-02 K%) 2 (o Afber: O
53 [ V7J0284-03 | 2.0 DufP  He 25 2L
79 | V7J0284-04 Al u b
106|V7J0284-05 1 720
131{V7J0284-06 In Y
157|V7J0284-07 2 to O
183|Vv740284-08 - 'S 120
209| V7J0284-09 | 2O
235|V/7J0284-10 K3 2o
261|v7J0284-11 [0 200
287]V740284-12 4 13 %
313{V7J0284-13 b 2 O
339(Vv7J0284-14 <0 I nO
365|V7J0284-15 2 uo
391|V7J0284-16 N Y 10 €
417|V7J0284-17 7 juo
443|V7J0284-18 10 210
469 V7J0284-19 S in O
_|495]|v7J0284-20 73 a L
2 521 V7J0284-21 7 | 1§D
© p47|V7.J0284-22 |, "} 19 Y
o p73| V740284-23 Iy 220
&




| o¢joseabeq |

DS mlL U WML

500|V7J0284-24 | ¢.v Y 29

625| V7028425 | < ' 0O

651|V7J0284-26 W 5 & il L ) L
-Best readable plate is the one that contains 20-60 colonies. Rewegbyza%“% Date: [4
-Fecal Coliform per 100mL = Fecal Coliform Colonies counted x 100

mLs Sample Filtered
-If the count exceeds 200 per membrane, then report Too Numerous to Count (TNTC).
WM-FL-0075-00

datch: V701215

Page 3 of 3




SAMPDATA

CLIENT PROJECT PROJECTNUM LabName SAMPLENAME

Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv{BBC10.4 - 20171010 (5 I
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BBC10.4 - 20171010 (50
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BBC8.8 20171010 (5 ML
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BBC8.8 20171010 (50 M
Pixis Laboratories Micro - Non Compliance {7101010 BSK Associates Vancouv|PET 0.0 20171010 (5 ML
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|PET 0.0 20171010 (50ML
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BBC8.4 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BBC8.4 - 20171010 (50M|
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BURO0.0 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BUR0.0 - 20171010 (50 N
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BBC7.0 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BBC7.0 - 20171010 (50 M
Pixis Laboratories Micro - Non Compliance {7101010 BSK Associates Vancouv|BBC5.9 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BBC5.9 - 20171010 (50 M
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv{BBC5.2 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance {7101010 BSK Associates Vancouv|BBC5.2 - 20171010 (50 M
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|BBC2.6 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance {7101010 BSK Associates Vancouv{BBC2.6 - 20171010 (50 M
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|COL0.0 - 20171010 (5 M
Pixis Laboratories Micro - Non Compliance [7101010 BSK Associates Vancouv|COL0.0 - 20171010 (50 Iy
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|BBC1.6 - 20171010 (5 ML
Pixis Laboratories Micro - Non Compliance 7101010 BSK Associates Vancouv|BBC1.6 - 20171010 (50
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv|DUPE - 20171010 (5 ML)|
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|DUPE - 20171010 (50 ML
Pixis Laboratories Micro - Non Compliance (7101010 BSK Associates Vancouv{DUPE BBC5.9 - 2017101
Pixis Laboratories Micro - Non Compliance |7101010 BSK Associates Vancouv|DUPE BBC5.9 - 2017101
LABSAMPID MATRIX RPTMATRIX SAMPDATE PREPDATE

V7J0284-01 Water Waste Water 10/10/2017 08:50:00 10/10/2017 16:43:00
V7J0284-02 Water Waste Water 10/10/2017 08:50:00 10/10/2017 16:43:00
V7J0284-03 Water Waste Water 10/10/2017 09:15:00 10/10/2017 16:43:00
\V7J0284-04 Water Waste Water 10/10/2017 09:15:00 10/10/2017 16:43:00
V7J0284-05 Water Waste Water 10/10/2017 09:25:00 10/10/2017 16:43:00
V7J0284-06 Water Waste Water 10/10/2017 09:25:00 10/10/2017 16:43:00
V7J0284-07 Water Waste Water 10/10/2017 09:45:00 10/10/2017 16:43:00
V7J0284-08 Water Waste Water 10/10/2017 09:45:00 10/10/2017 16:43:00

Page 1



SAMPDATA

V7J0284-09 Water Waste Water 10/10/2017 10:05:00 10/10/2017 16:43:00
V7J0284-10 Water Waste Water 10/10/2017 10:05:00 10/10/2017 16:43:00
V7J0284-11 Water Waste Water 10/10/2017 10:20:00 10/10/2017 16:43:00
V7J0284-12 Water Waste Water 10/10/2017 10:20:00 10/10/2017 16:43:00
V7J0284-13 Water Waste Water 10/10/2017 10:45:00 10/10/2017 16:43:00
V7J0284-14 Water Waste Water 10/10/2017 10:45:00 10/10/2017 16:43:00
V7J0284-15 Water Waste Water 10/10/2017 11:05:00 10/10/2017 16:43:00
V7J0284-16 Water Waste Water 10/10/2017 11:05:00 10/10/2017 16:43:00
V7J0284-17 Water Waste Water 10/10/2017 11:25:00 10/10/2017 16:43:00
V7J0284-18 Water Waste Water 10/10/2017 11:25:00 10/10/2017 16:43:00
V7J0284-19 Water Waste Water 10/10/2017 12:25:00 10/10/2017 16:43.00
V7J0284-20 Water Waste Water 10/10/2017 12:25:00 10/10/2017 16:43:00
V7J0284-21 Water Waste Water 10/10/2017 12:35:00 10/10/2017 16:43:00
V7J0284-22 Water Waste Water 10/10/2017 12:35:00 10/10/2017 16:43:00
V7J0284-23 Water Waste Water 10/10/2017 00:00:00 10/10/2017 16:43:00
V7J0284-24 Water Waste Water 10/10/2017 00:00:00 10/10/2017 16:43:00
V7J0284-25 Water Waste Water 10/10/2017 10:45:00 10/10/2017 16:43:00
V7J0284-26 Water Waste Water 10/10/2017 10:45:00 10/10/2017 16:43:00
ANADATE BATCH METHODCODE METHODNAME ANALYTE
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 8222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b[SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V7012156 V-Fecal Coliform Count b|SM 9222D Fecal Coliform
10/11/2017 15:20:00 V701215 V-Fecal Coliform Count b{SM 9222D Fecal Coliform

Page 2




SAMPDATA

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b|SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b|SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count bjSM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b{SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b{SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b|SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b|SM 9222D

Fecal Coliform

10/11/2017 15:20:00

V701215

V-Fecal Coliform Count b|SM 9222D
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HERRERAENY 7101010

(TR [Ferveratin

Il
~~Unain or Custody Record /]oleolo

Seattle, Washington | 98121

@ 2200 Sixth Avenue | Suite 1100

p 206 441 9080 | f206 441 9108

HERRERA
Project Name: Project Number: Client: Analyses Requested
Burnt Bridge Creek Monitoring 2017 14-05818-003 | City of Vancouver
Report To: Copy To:
Jess Brown, jbrown@herrerainc.com RGleason@herrerainc.com
(o]
Sampled By: Delivery Method: o
Rayna Gleason o g
Laboratory: Requested Completion Date: | Total No. of Containers: % o
PIXIS Labs 12 5 g
Lab Use: “ %‘ g
Sample | Preser- | Matrix | & O g
Type (see| vative? (see £ [ =
Sample ID Date Time codes) (Y/N) | codes) z & 5
BBC10.4-20171010 10/10/17 8 i, 6 Y SW 1 bp o &(
BBC8.8-20171010 10/10/17 | Gy .| G Y | SW | 1 )
PET0.0-20171010 10/10/17 | 9,25 .| G ERE [
BBC8.4-20171010 10/10/17 g 4E . G Y SW 1
BUR0.0-20171010 10/10/17 oS, G Y SW 1
BBC7.0-20171010 10/10/17 |0~ %0 o] © Y SW | 1
BBC5.9-20171010 10/10/17 | o5 | G Y SwWo| 1 }
BBC5.2-20171010 10/10/17 | \|ie5; | G Y SW | 1 {
BBC2.6-20171010 10/10/17 \l. ‘];7 o G Y SW 1 )
C0L0.0-20171010 10/10/17 | 115 | G Y | sSW | 1
1
BBC1.6-20171010 10/10/17 ‘7,-52 B G Y SW 1
DUPE-20171010 10/10/17 | mp | G Y [ sw [ 1 <
Comments/Special Instructions:
IMPORTANT: Please use two dilution volumes for the analysis: 5 mL and 50 mL. Include a laboratory duplicate. Please complete and return attached bench sheet.
Relinquished by (Name/CO) Signature Date/Time Received By (Name/Cp) Signature Date/Time
i - c .
-R-Wnc\ Alecson - frewere : e bponr | 12h0l17 112D, M - ool (130
Relinduished by (Name/CO) Signature - Date/Time ¥ Rec?@ed By\%m\ﬁ/ﬁ% wT'(\,‘7 Signature Date/Time

Sample Type: G=Grab C=Composite Matrix Codes: A=Air GW=Groundwater SE=Sediment SO=Soil SW=Surface Water W=Water (blanks) M=Material O=O0ther (specify)

%OC» @)HERRER;{\“

Project Name Page1of1

17 fecal COC.docx







V-Fecal Collform Count by MF SM 9222D Water

Media incubate Date & Time In Init Date & Time Out Init
m-FcBroth | 44.8°C | 22-26 hours ‘Y U | 0] \|| B3 S o A
1D-1D-Z2.047 hﬂ I} | I O'ﬂ da)g‘\'f‘é lO’I\?Q
Sample ID Receipt Temp Dilution 1 Dilution 2 Dilution 3 Result Notes / H
X c S om SO mL mL Facal Coliforms/100mL. Uraﬁ((
OD ¢
& 1 [V7J0284-01 B A ) Before: O -
v 27 1V7J0284-02 1@ 20 Aflter: O
Y B I 20 nuP 4= 25 32
%v)‘-‘ 70 [V7J0284-04 H m
»—-—fjo’ 105 V7J0284-05 1 12.0 I
A0 Ft[Vrunaseoe In 3 204 . =
—--"‘I 157| v7J0284-07 2 te O
W08 EalVrioasecs = s 130
. 09| V7.J0284-00 { e
jué 235(V7.0284-10 3 Lo
261|V7J0284-11 To 200 [
1.0
oLt B V740284-12 4 13 %
g4 313| V7.0284-13 b 12 O
b% .|339| v7J0284-14 <0 InO
061 [295] V7028415 . uo
) 391)V7J0284-16 Y lo ¥
417| V7J0284-17 7 jvo |
poLt 'bm V740284-18 101 102 ;
L0.0 46| V74028419 < In O
] 495 V740284-20 g 2 gt
LMo }I?m V7J0284-21 4 1§D ’
@ p47|V7J0284-22 ‘ a9} 19 Y
) “{)Q L F73(vriozs4-23 o 420
8

C\r\g.d‘\td b ‘j’

S Yo oM
|ollloll'r



dmL SUWL- A&
DuPEc  [s99[v7J0284-24 8.1 Y 2% =
r 625| V7J0284-25 \ < i O T
M”‘:q 651 V70284-26 U/ S & il Lo I
ot - T 7.2 - 1)) | 2] Eg
b -Best readable plate is the one that contains 20-80 colonies. Revuewﬁby: 'bl d‘»\«\k e L
-Fecal Coliform per 100mL = Fecal Coliform Colonies counted x 100

mLs Sample Filtered

-if the count exceeds 200 per membrane, then report Too Numerous to Count (TNTC).

WM-FL-0075-00

9€ 40 G abeg

alch: V701215 Page 3 of 3



@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 10/23/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  10/10/17 / Event 6 (11 stations plus field duplicate of BBC8.8) date 10/23/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter | Methodology | Reported Goal Limit Reported Goal | Reported [ Goal Reported | Goal' | Reported | Goal' | performance ACTION
<0.050/
Total OK/ 90-
Nitrogen SM4500N-C 8 <28 ?ngE/-JE 109 90-110 98 110 0.4 <20 15 <20 OK
<0.002 /
Total OK/ 90-
Phosphorus EPA 365.1 9 <28 ?ng?f 94 90-110 101 110 2 <20 15 <20 OK
<0.001/
OK/ <48 <48 90-
SRP EPA365.1 | hours | hours? ?ﬁg(/)ﬁ 1021 90-110 | 103 | 44, 2 <20 9 <20 oK
. <0.010/
Nitrate + OK / 90- Flag BBC8.8 due to
Nitrite EPA 353.2 1 <28 (r)ng}lc_) 96 90-110 103 110 2 <20 38 <20 OK field dupe RPD
OK/ <0.5/ 90- _
TSS EPA 160.2 2 <7 0.5 mg/L NA NA 100 110 D=0 <20 8 <20 OK
- OK/ <48 <0.1/ 90- Flag BBC8.8 due to
Turbidity | g\2130.8 | hours <48 loinTu | NA NA 1031 110 4 <20 & <20 oK field dupe RPD
<5/
Fecal OK/ See NOTE A for flags.
coliform SM9222-D 4-8 hours <24 iO%I?nUL/ NA NA NA NA 15 <35 63 <35 OK

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.
2 Less than 24 hours from collection to filtration.




@ HERRERA  Data Quality Assurance Worksheet

By J. Brown
Project Name/No./Client: Burnt Bridge Creek / 14-05818-003 / City of VVancouver, Washington Date 10/23/17 Page 1 of 1
Laboratory/Parameters: IEH-Aquatic Research / nitrogen, phosphorus, SRP, nitrate-nitrite, TSS, turbidity
P1XI1S Labs/ Fecal Coliform Checked: initials RZ
Sample Date/Sample ID:  10/10/17 / Event 6 (11 stations plus field duplicate of BBC8.8) date 10/23/17
Matrix Spikes/ Lab Control
Surrogate Recovery Samples Lab Duplicates Field Duplicates
Holding Times (days) | Blanks/ (%) Recovery (%) RPD (%) RPD (%) Instrument
Completeness/ Reporting Calibration/
Parameter Methodology | Reported Goal Limit Reported Goal | Reported | Goal Reported Goal! Reported Goal® | performance ACTION
Temperature Y&Lf’e‘?e; NA NA NA NA NA NA NA NA NA 0 <20 OK None
Dissolved YSI 556 None
Oxygen Meter NA NA NA NA NA NA NA NA NA 0.2 <20 OK
oH VoI 5% NA NA NA NA NA NA | NA NA NA 0.1 <20 oK None
Conductivity Y&Ltsesf NA NA NA NA NA NA NA NA NA 0.05 <20 OK None

NOTE A: Flag fecal coliform results for BBC10.4, PET0.0, BBC8.4, BURO0.0, BBC7.0, BBC2.6, BBC1.6 and DUPE due to colony counts of range (<20 or >60); flag BBC8.8 for field duplicate RPD
exceedance.

NA - not applicable or not available NC - not calculable due to one or more values below the detection limit NS - field duplicate not sampled
RPD- relative percent difference SRP —soluble reactive phosphorus TSS — total suspended solids

L If the sample or duplicate value is less than five times the reporting limit, then the difference (D) is calculated rather than the RPD and the QA objective is that the difference shall not exceed 2 times
the reporting limit instead of the number indicated in the objective column.

2 |_ess than 24 hours from collection to filtration.




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProiecT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: (Fleasen M&Sd')&l‘
SITE ID: PeC (6.4 pate:  [0-10~17 TIME: &: SOam
WEATHER: __overcast + Chilly
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: l/
TEMPERATURE: \o¢
DISSOLVED OXYGEN: 4.7 %° .24 g / L
PH: 6\ 6 7
CONDUCTIVITY: \83.0
SAMPLES Collected | SAMPLE ID
1L BOTTLE: Vv i
250 ML UNPRESERVED BOTTLE: v 201710/ — BBCIO.
100 ML FECAL BOTTLE: 4
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

o132 ]
PQG*EV%N‘T CA’“B&A’HDN' % :‘OOO/C/“E:"’—T/"
V‘J‘ 724—5700 L}lc:—?LfQI [0.] - (p-d]
gO‘H 79997

- mps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Gleason MBO‘\U
SITE ID: PAC .5 DATE: 10-10-17  vMe: QS
WEATHER: __pvirtast and chilly
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: Nno:  V ‘
TEMPERATURE: 1\.5°¢
DISSOLVED OXYGEN: 92.6°0 9. 90my|L
PH: 720 Y4
CONDUCTIVITY: 102.4
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/
250 ML UNPRESERVED BOTTLE: v 20171010~ BB(C 9.8
100 ML FECAL BOTTLE: \/
DUPLICATE COLLECTED? YES: \/ No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: \/ D UPE
100 ML FECAL BOTTLE: v

 nmps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProOJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: G leason , MeScher
SITE ID: 44! O.0 patee JO 0] TiMe g 2Sam

WEATHER: _ overpst ond Shilly
NOTES: waler £eld sijn‘(-ﬂwﬂy Wy fwan BHC

2

YSI 556 METER MEASUREMENTS DUPLICATE? YES: \ / NO:

TEMPERATURE: Is. 29 }s~.29C

DISSOLVED OXYGEN: 85.5% 8 S4my)L §s.3% 8.52 my L
¥4

PH: 7.2 221

CONDUCTIVITY: 206\ 206.2

SAMPLES Collected | SAMPLE ID

1L BOTTLE: \/

250 ML UNPRESERVED BOTTLE: v 2ol72t010 - PET 0.0

100 ML FECAL BOTTLE: \/

DUPLICATE COLLECTED?  YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

rnps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: &leason , M escher
SITE ID: PeC A4 pate: 10 ’ {0 I |7 N ALY

WEATHER:  pverast+ + Chlly

NOTES: Cov[A Mok pemave prebe Stands

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: \/
0 — ——p

TEMPERATURE: \ 2.6 C

DISSOLVED OXYGEN: 40.0% q.55m / L

PH: 7.2

CONDUCTIVITY: 1874

SAMPLES Collected | SAMPLE ID

1L BOTTLE: v

250 ML UNPRESERVED BOTTLE: v 20| 2010~ BRCE. 4

100 ML FECAL BOTTLE: v

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

- mps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProiECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLEENT: City of Vancouver
FIELD PERSONNEL: le Uen , Mescher
SITE ID: BUR HO DATE: 10J10]17 TiIME: |0:0S5
et \
WEATHER:  OVercast <+ Chi lly
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: \/
°
TEMPERATURE: \ \ . 6 ¢
DISSOLVED OXYGEN: £9.3% 4.722myg JL
PH: 2.35
CONDUCTIVITY: 195.3
SAMPLES Collected | SAMPLE ID
1L BOTTLE: \/
250 ML UNPRESERVED BOTTLE: v 20171010 - BURDL. D
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED?  YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
PrROJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: GRLSol\ﬁl MQ.S()\M‘

SITE ID: L 1.0 pars: 10]10]17 ™eE: 10:20

WEATHER:  chilly + partly Sunny

NOTES: vmj AW\‘}'\'/_, lods M—J(/\\Yvw\‘l’l. Cov A not- rempre Probe Shing

YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: |/
TEMPERATURE: \L1eC

DISSOLVED OXYGEN: 2.9 4.0l mq l L

PH: 7.8

CONDUCTIVITY: 103.6

SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE: v 201l0lp ~BBC 2- o
100 ML FECAL BOTTLE: \/

DUPLICATE COLLECTED? YES: No:

DUPLICATE SAMPLES Collected | SAMPLE ID

1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r mps:/fherrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PrROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Gleasen . Linley
1 {
SITE ID: 17712>C SO\ DATE: 10“0“ 7 tiME: [0 9%
WEATHER: __ chilly  + Suany
T 1

NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: ‘/ ‘
TEMPERATURE: \0.5°C
DISSOLVED OXYGEN: S22\ o 4.4 il | / L
PH: 7: 31
CONDUCTIVITY: 03.7
SAMPLES Collegted | SAMPLE ID

v
1L BOTTLE: )
250 ML UNPRESERVED BOTTLE: ‘/ 10 (7 [0 ’0 -8 BC s ‘{
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

- nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProjEcT: BURNT BRIDGE CREEK MONITORING ProJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: G—LQMOI\ ! WS(J’W‘
{
SITE ID: ?) 57/ DATE: JDIIOII 7 tive:  ||/0S
WEATHER: __ (WY + somy
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: /
TEMPERATURE: i{.19¢C
DISSOLVED OXYGEN: 4.2 % 10, 5" 4"‘” L
PH: ?n 60
CONDUCTIVITY: 03.7
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: v 2017/b/p ~ BRCS .2
100 ML FECAL BOTTLE: v
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

r nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

October 9, 2017

1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: Gleskgn Mg{c/:m
SITE ID: ())BC Z Lo DATE: 10/10117 tve: M8
weaTHER: __ chilly + overact
f .
NOTES: batkop probe misshy, only ore pwlbe Shal back
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: /
TEMPERATURE: 10.7°C
DISSOLVED OXYGEN: 98. 4 % 10,93 my L
PH: 2.80
CONDUCTIVITY: 20H .7
SAMPLES Collectgd | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: v WI122/0/0 —BBC: €
100 ML FECAL BOTTLE: \/
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

s nps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc

October 9, 2017 1

Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PROJECTNoO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL: lasgn, M cher
SITE ID: 80 00O pate: \O[1e17 TiME: 1€:25
AL UL il 17
WEATHER: cawy - ey drizzle
[} Pj
NOTES:
YSI 556 METER MEASUREMENTS DUPLICATE? YES: NO: I/
TEMPERATURE: N oC
DISSOLVED OXYGEN: 18.2%¢ 16. 28m¢ / L
PH: 7- q L‘
CONDUCTIVITY: US4y
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: Vv 20121010 — (0L 0.0
100 ML FECAL BOTTLE: v
DuPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

- mmps://herrerainc.sharepoint.com/14-05818-003/data/bbc monitoring form.doc
October 9, 2017 1 Herrera Environmental Consultants




BURNT BRIDGE CREEK MONITORING FORM

HERRERA
ProJECT: BURNT BRIDGE CREEK MONITORING PrOJECTNO.: 14-05818-003
CLIENT: City of Vancouver
FIELD PERSONNEL:
SITE ID: %?i: \-& DATE: /D//D/l7 TIME: [2 ¢35~
WEATHER: clovdy
4
NOTES: cvlh not get pabe Shand fn back op
YSI 556 METER MEASUREMENTS DUPLICATE?  YES: No: V)
TEMPERATURE: 0. S°C _
DISSOLVED OXYGEN: 4 72.2% 0. 83'21 / L
PH: 7 . e l
CONDUCTIVITY: 20.8
SAMPLES Collected | SAMPLE ID
1L BOTTLE: v
250 ML UNPRESERVED BOTTLE: v 20171010 ~BBC!.€
100 ML FECAL BOTTLE: \/
DUPLICATE COLLECTED? YES: No:
DUPLICATE SAMPLES Collected | SAMPLE ID
1L BOTTLE:

250 ML UNPRESERVED BOTTLE:

100 ML FECAL BOTTLE:

S

PosT -ENENT CavpeA-TioN: » 971—7 J000

?_\;E - -4l-71290, 3-%2-6'7{05 48T~ j00;

o 100-b /. ~ 00 7.

rnmps://herrerainc.sharepoint.com/14-058 18-003/data/bbc monitoring form.doc

October 9, 2017 1 Herrera Environmental Consultants







BBC10.4 Continuous Temperature Plot

22
20
18
&
g
2
© 16
(]
Q.
€
()
-
14
i
12
1 O T T T T T T T T T T T 1
Al Al Al Al A Al Al Al Al A Al A Al Al A Al Al
0 0 20 0 0 0 0 0 0 20> 0 20 0 0 0 0
6\‘9\ 6\»\3\ 6\')}\ 6\1’9\ 1 \’\ \ 1 \'\“9\ 1 \f;:b\ 4 \3’&\ %\%\ %\xQ)\ %\1 \ %\’&\ g\‘)\ 9\{\ \ q\'fa\ \0\%\ x0\»&’&\

Time Stamp




BBC8.8 Continuous Temperature Plot for Events 1-3
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BBC8.8 Continuous Temperature Plot for Events 4-6
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Temperature °C
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BBC8.4 Continuous Temperature Plot
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BBC7.0 Continuous Temperature Plot
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BBC5.9 Continuous Temperature Plot
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BBC2.6 Continuous Temperature Plot
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BBC1.6 Continuous Temperature Plot
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APPENDIX B

Temperature Accuracy Check Data






Table B-1. Continuous Temperature Probe Accuracy Check (BBC 10.4).

Probe Serial # 42216011 10872816
Probe Name NIST Standard Thermometer BBC 10.4
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference
5/25/2017 14:45 5/25/2017 15:25 224 0.2 224 0.1 0.3 0.1
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.5 0.1 0.2 0.0
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.5 0.1 0.2 0.0
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.5 0.1 0.2 0.0
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.5 0.0 0.2 0.1
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 14:51 5/25/2017 15:31 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 14:53 5/25/2017 15:33 22.5 0.2 22.5 0.0 0.1 0.0
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.6 0.1 0.1 0.0
5/25/2017 14:55 5/25/2017 15:35 22.5 0.2 22.6 0.1 0.1 0.0
5/25/2017 14:56 5/25/2017 15:36 22.5 0.2 22.6 0.1 0.1 0.0
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.5 0.0 0.1 0.0
5/25/2017 14:58 5/25/2017 15:38 22.5 0.2 22.5 0.0 0.1 0.0
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 15:00 5/25/2017 15:40 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 15:03 5/25/2017 15:43 22.5 0.2 22.5 0.0 0.1 0.0
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.5 0.0 0.1 0.0
Mean Absolute Value 0.0 0.0
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Table B-2. Continuous Temperature Probe Accuracy Check (BBC 8.8).

Probe Serial # 42216011 10872814
Probe Name NIST Standard Thermometer BBC 8.8
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference | Reading Difference
5/25/2017 14:45 5/25/2017 15:25 224 0.2 223 0.0 0.5 0.3
5/25/2017 14:46 5/25/2017 15:26 224 0.2 223 0.1 0.5 0.2
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.3 0.1 04 0.2
5/25/2017 14:48 5/25/2017 15:28 224 0.2 223 0.1 0.4 0.2
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.3 0.2 04 0.2
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.3 0.2 04 0.2
5/25/2017 14:51 5/25/2017 15:31 22.5 0.2 223 0.2 0.4 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.3 0.2 04 0.1
5/25/2017 14:53 5/25/2017 15:33 22.5 0.2 223 0.2 0.3 0.2
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 224 0.1 0.3 0.2
5/25/2017 14:55 5/25/2017 15:35 22.5 0.2 224 0.1 0.3 0.2
5/25/2017 14:56 5/25/2017 15:36 22.5 0.2 224 0.1 0.3 0.2
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 224 0.1 0.3 0.2
5/25/2017 14:58 5/25/2017 15:38 22.5 0.2 224 0.1 0.3 0.2
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 15:00 5/25/2017 15:40 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 15:03 5/25/2017 15:43 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 224 0.1 0.3 0.1
Mean Absolute Value 0.1 0.2
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Table B-3. Continuous Temperature Probe Accuracy Check (Backup 1).

Probe Serial # 42216011 10872816
Probe Name NIST Standard Thermometer Backup 1°
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference
5/25/2017 14:45 5/25/2017 15:25 224 0.2 22.1 0.3 0.1 0.1
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.1 0.3 0.1 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.1 0.3 0.1 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.1 0.3 0.1 0.2
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.1 04 0.0 0.2
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.1 04 0.0 0.2
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.1 04 0.0 0.2
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.1 04 0.0 0.2
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.1 04 0.0 0.2
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.1 04 0.0 0.2
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.1 04 0.0 0.2
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.1 04 0.0 0.2
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.1 04 0.0 0.2
Mean Absolute Value 0.4 0.2

a

Backup 1 was used at BBC 8.8 between Events 4 and 6. Data was corrected using linear interpolation.
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Table B-4. Continuous Temperature Probe Accuracy Check (PET 0.0).

Probe Serial # 42216011 10872834
Probe Name NIST Standard Thermometer PET 0.0
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 224 0.0 0.4 0.2
5/25/2017 14:46 5/25/2017 15:26 224 0.2 224 0.0 0.3 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.5 0.1 0.3 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.5 0.1 0.3 0.1
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.6 0.1 0.3 0.1
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.6 0.1 0.3 0.1
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.7 0.2 0.3 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 227 0.2 0.3 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.7 0.2 0.3 0.1
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.8 0.3 0.2 0.1
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.8 0.3 0.2 0.1
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.8 0.3 0.2 0.1
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.8 0.3 0.2 0.1
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.7 0.2 0.2 0.1
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 227 0.2 0.2 0.1
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.7 0.2 0.2 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 227 0.2 0.2 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 227 0.2 0.2 0.1
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.7 0.2 0.2 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.8 0.3 0.2 0.1

Mean Absolute Value 0.2 0.1
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Table B-5

. Continuous Temperature Probe Accuracy Check (BBC 8.4A).

Probe Serial # 42216011 10872819
Probe Name NIST Standard Thermometer BBC 8.4A
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 225 0.1 0.5 0.3
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.5 0.1 04 0.2
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.5 0.1 0.4 0.2
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.5 0.1 04 0.1
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 225 0.0 0.3 0.1
5/25/2017 14:50 5/25/2017 15:30 225 0.2 225 0.0 0.2 0.0
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:59 5/25/2017 15:39 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.6 0.1 0.2 0.0

Mean Absolute Value 0.1 0.1
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Table B-6. Continuous Temperature Probe Accuracy Check (BBC 8.4B).

Probe Serial # 42216011 9946937
Probe Name NIST Standard Thermometer BBC 8.4B
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 22.3 0.1 0.2 0.0
5/25/2017 14:46 5/25/2017 15:26 224 0.2 224 0.0 0.2 0.0
5/25/2017 14:47 5/25/2017 15:27 224 0.2 224 0.0 0.2 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.5 0.1 0.1 0.1
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.5 0.0 0.1 0.1
5/25/2017 14:50 5/25/2017 15:30 225 0.2 22.6 0.1 0.1 0.1
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.6 0.1 0.1 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.6 0.1 0.1 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.7 0.2 0.1 0.0
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 227 0.2 0.1 0.0
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.8 0.3 0.1 0.0
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 14:59 5/25/2017 15:39 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.8 0.3 0.1 0.0
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.8 0.3 0.1 0.0
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.8 0.3 0.1 0.0
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.9 04 0.1 0.1

Mean Absolute Value 0.2 0.0
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Table B-7. Continuous Temperature Probe Accuracy Check (BBC 7.0).

Probe Serial # 42216011 9946310
Probe Name NIST Standard Thermometer BBC 7.0
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 22.1 0.3 0.1 0.1
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.2 0.2 0.1 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.2 0.2 0.1 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.2 0.2 0.1 0.1
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.3 0.3 0.1 0.1
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.3 0.3 0.1 0.1
5/25/2017 14:51 5/25/2017 15:31 225 0.2 223 0.2 0.1 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 223 0.2 0.1 0.1
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 14:55 5/25/2017 15:35 225 0.2 223 0.2 0.1 0.1
5/25/2017 14:56 5/25/2017 15:36 225 0.2 223 0.2 0.1 0.1
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 14:58 5/25/2017 15:38 225 0.2 223 0.2 0.1 0.1
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 15:00 5/25/2017 15:40 225 0.2 223 0.2 0.1 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.3 0.2 0.1 0.1
5/25/2017 15:03 5/25/2017 15:43 225 0.2 223 0.2 0.1 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.3 0.2 0.1 0.1

Mean Absolute Value 0.2 0.1
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Table B-8. Continuous Temperature Probe Accuracy Check (BBC 5.9).

Probe Serial # 42216011 9946308
Probe Name NIST Standard Thermometer BBC 5.9
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 22.2 0.2 0.3 0.1
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.2 0.2 0.3 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.3 0.1 0.2 0.0
5/25/2017 14:48 5/25/2017 15:28 224 0.2 223 0.1 0.2 0.0
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 14:51 5/25/2017 15:31 225 0.2 223 0.2 0.2 0.0
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 14:53 5/25/2017 15:33 225 0.2 223 0.2 0.2 0.0
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 14:55 5/25/2017 15:35 225 0.2 223 0.2 0.2 0.0
5/25/2017 14:56 5/25/2017 15:36 225 0.2 223 0.2 0.2 0.0
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 14:58 5/25/2017 15:38 225 0.2 223 0.2 0.2 0.0
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 15:00 5/25/2017 15:40 225 0.2 223 0.2 0.2 0.0
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.3 0.2 0.2 0.0
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.3 0.2 0.1 0.0
5/25/2017 15:03 5/25/2017 15:43 225 0.2 223 0.2 0.1 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.3 0.2 0.1 0.0

Mean Absolute Value 0.2 0.0
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Table B-9

. Continuous Temperature Probe Accuracy Check (BBC 2.6A).

Probe Serial # 42216011 10872835
Probe Name NIST Standard Thermometer BBC2.6A
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 224 0.0 0.4 0.2
5/25/2017 14:46 5/25/2017 15:26 224 0.2 224 0.1 0.3 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 224 0.0 0.3 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 224 0.1 0.3 0.1
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 224 0.1 0.3 0.1
5/25/2017 14:50 5/25/2017 15:30 225 0.2 225 0.0 0.2 0.0
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.5 0.0 0.2 0.0
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 225 0.0 0.2 0.0
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.6 0.1 0.2 0.1
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 14:59 5/25/2017 15:39 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.6 0.1 0.2 0.0
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.6 0.1 0.2 0.0

Mean Absolute Value 0.1 0.0

March 2018

@HERRERA

2017 Trend Analysis Report—Burnt Bridge Creek Ambient Water Quality Monitoring Program

B-9



Table B-10. Continuous Temperature Probe Accuracy Check (BBC 2.6B).

Probe Serial # 42216011 10872817
Probe Name NIST Standard Thermometer BBC2.6B
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 224 0.0 0.5 0.2
5/25/2017 14:46 5/25/2017 15:26 224 0.2 224 0.0 04 0.2
5/25/2017 14:47 5/25/2017 15:27 224 0.2 224 0.1 0.4 0.2
5/25/2017 14:48 5/25/2017 15:28 224 0.2 224 0.1 04 0.2
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.5 0.0 0.4 0.1
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.5 0.0 0.3 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.5 0.0 0.3 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.6 0.1 0.3 0.1
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.6 0.1 0.3 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.6 0.1 0.3 0.1

Mean Absolute Value 0.0 0.1
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Table B-11. Continuous Temperature Probe Accuracy Check (BBC 1.6A).

Probe Serial # 42216011 10872838
Probe Name NIST Standard Thermometer BBC 1.6A
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 224 0.1 0.4 0.2
5/25/2017 14:46 5/25/2017 15:26 224 0.2 22.5 0.1 04 0.1
5/25/2017 14:47 5/25/2017 15:27 224 0.2 22.5 0.1 0.3 0.1
5/25/2017 14:48 5/25/2017 15:28 224 0.2 22.5 0.1 0.2 0.0
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.5 0.0 0.2 0.0
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.6 0.1 0.2 0.1
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.6 0.1 0.1 0.1
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.6 0.1 0.1 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.7 0.2 0.1 0.1
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 227 0.2 0.1 0.1
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.7 0.2 0.1 0.1
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.7 0.2 0.1 0.1
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 227 0.2 0.1 0.1
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.7 0.2 0.1 0.1
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.6 0.1 0.1 0.1
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.6 0.1 0.1 0.1
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.6 0.1 0.1 0.1
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.6 0.1 0.1 0.1
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.6 0.1 0.1 0.1
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.6 0.1 0.1 0.1

Mean Absolute Value 0.1 0.1
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Table B-12. Continuous Temperature Probe Accuracy Check (BBC 1.6B).

Probe Serial # 42216011 10872837
Probe Name NIST Standard Thermometer BBC1.6B
Temperature | Room Temperature (°C) Ice Bath (°C) Room Temperature (°C) Ice Bath (°C)
Absolute Absolute
Room Temperature Ice Bath Value Value
Time Stamp Time Stamp Reading Reading Reading Difference Reading Difference

5/25/2017 14:45 5/25/2017 15:25 224 0.2 22.3 0.0 0.6 0.3
5/25/2017 14:46 5/25/2017 15:26 224 0.2 224 0.0 0.5 0.2
5/25/2017 14:47 5/25/2017 15:27 224 0.2 224 0.0 0.4 0.2
5/25/2017 14:48 5/25/2017 15:28 224 0.2 224 0.1 04 0.2
5/25/2017 14:49 5/25/2017 15:29 22.5 0.2 22.5 0.0 0.4 0.2
5/25/2017 14:50 5/25/2017 15:30 22.5 0.2 22.5 0.0 0.4 0.2
5/25/2017 14:51 5/25/2017 15:31 225 0.2 22.5 0.0 04 0.2
5/25/2017 14:52 5/25/2017 15:32 22.5 0.2 22.5 0.0 0.4 0.1
5/25/2017 14:53 5/25/2017 15:33 225 0.2 22.5 0.0 04 0.2
5/25/2017 14:54 5/25/2017 15:34 22.5 0.2 22.6 0.1 0.4 0.2
5/25/2017 14:55 5/25/2017 15:35 225 0.2 22.6 0.1 0.3 0.2
5/25/2017 14:56 5/25/2017 15:36 225 0.2 22.6 0.1 0.3 0.2
5/25/2017 14:57 5/25/2017 15:37 22.5 0.2 22.6 0.1 0.3 0.2
5/25/2017 14:58 5/25/2017 15:38 225 0.2 22.6 0.1 0.3 0.2
5/25/2017 14:59 5/25/2017 15:39 22.5 0.2 22.5 0.0 0.3 0.2
5/25/2017 15:00 5/25/2017 15:40 225 0.2 22.5 0.0 0.3 0.2
5/25/2017 15:01 5/25/2017 15:41 22.5 0.2 22.5 0.0 0.3 0.2
5/25/2017 15:02 5/25/2017 15:42 22.5 0.2 22.5 0.0 0.3 0.2
5/25/2017 15:03 5/25/2017 15:43 225 0.2 22.5 0.0 04 0.2
5/25/2017 15:04 5/25/2017 15:44 22.5 0.2 22.5 0.0 0.4 0.2

Mean Absolute Value 0.0 0.2

@ HERRERA March 2018

2017 Trend Analysis Report—Burnt Bridge Creek Ambient Water Quality Monitoring Program



APPENDIX C

Continuous Temperature Data






Tables






Table C-1. Continuous Temperature Correction History (Station BBC 10.4).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

6/19/2017 9:55

6/19/2017 10:05

Delete/interpolate fill (linear) gap — data download

7/11/2017 8:45

7/11/2017 9:00

Delete/interpolate fill (linear) gap — data download

8/2/2017 8:35

8/2/2017 8:50

Delete/interpolate fill (linear) gap — data download

8/30/2017 8:25

8/30/2017 8:40

Delete/interpolate fill (linear) gap — data download

9/26/2017 14:40

9/26/2017 15:00

Delete/interpolate fill (linear) gap — data download

10/10/2017 8:50

10/10/2017 9:00

Delete — probe removed from stream

Table C-2. Continuous Temperature Correction History (Station BBC 8.8).

From To Comment
6/6/2017 0:00 6/7/2017 0:00 Delete — probe started early
6/19/2017 10:25 6/19/2017 10:40 Delete/interpolate fill (linear) gap — data download
7/11/2017 9:15 7/11/2017 9:30 Delete/interpolate fill (linear) gap — data download
9/26/3017 14:15 9/26/3017 14:35 Delete/interpolate fill (linear) gap — data download
10/10/20179:25 10/10/20179:40 Delete — probe removed from stream

Table C-3. Continuous Temperature Correction History (Station BBC 8.4).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

6/19/2017 11:10

6/19/2017 11:25

Delete/interpolate fill (linear) gap — data download

9/15/2017 13:10

9/15/2017 18:30

Delete — probe likely not submerged

9/16/2017 12:15

9/16/2017 19:45

Delete — probe likely not submerged

9/26/2017 12:15

9/26/2017 14:00

Delete/interpolate fill (linear) gap — data download

10/3/2017 13:30

10/3/2017 13:40

Delete/interpolate fill (linear) gap — probe removed for

troubleshooting

10/10/20179:50

10/10/201710:00

Delete — probe removed from stream

Table C-4. Continuous Temperature Correction History (Station PET 0.0).

From To Comment
6/6/2017 0:00 6/7/2017 0:00 Delete — probe started early
6/19/2017 10:35 6/19/2017 10:50 Delete/interpolate fill (linear) gap — data download
7/11/2017 9:25 7/11/2017 9:40 Delete/interpolate fill (linear) gap — data download
8/2/2017 9:15 8/2/2017 9:30 Delete/interpolate fill (linear) gap — data download
8/30/2017 9:05 8/30/2017 9:25 Delete/interpolate fill (linear) gap — data download

9/26/2017 14:10

9/26/2017 14:30

Delete/interpolate fill (linear) gap — data download

10/10/2017 9:30

10/10/2017 9:40

Delete — probe removed from stream
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Table C-5.

Continuous Temperature Correction History (Station BBC 7.0).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

6/19/2017 12:10

6/19/2017 12:25

Delete/interpolate fill (linear) gap — data download

7/11/2017 10:15

7/11/2017 10:25

Delete/interpolate fill (linear) gap — data download

8/2/2017 10:15

8/2/2017 10:25

Delete/interpolate fill (linear) gap — data download

8/30/2017 10:45

8/30/2017 11:00

Delete/interpolate fill (linear) gap — data download

9/26/2017 11:45

9/26/2017 12:00

Delete/interpolate fill (linear) gap — data download

Table C-6. Continuous Temperature Correction History (Station BBC 5.9).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

6/19/2017 12:35

6/19/2017 12:45

Delete/interpolate fill (linear) gap — data download

7/11/2017 10:30

7/11/2017 10:40

Delete/interpolate fill (linear) gap — data download

8/2/2017 10:35

8/2/2017 10:45

Delete/interpolate fill (linear) gap — data download

9/26/2017 11:30

9/26/2017 11:45

Delete/interpolate fill (linear) gap — data download

10/10/2017 10:45

10/10/2017 10:55

Delete — probe removed from stream

Table C-7. Continuous Temperature Correction History (Station BBC 2.6).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

6/19/2017 13:45

6/19/2017 14:00

Delete/interpolate fill (linear) gap — data download

7/11/2017 11:05

7/11/2017 11:15

Delete/interpolate fill (linear) gap — data download

8/2/2017 11:10

8/2/2017 11:25

Delete/interpolate fill (linear) gap — data download

8/30/2017 12:45

8/30/2017 12:55

Delete/interpolate fill (linear) gap — data download

9/26/2017 10:45

9/26/2017 11:00

Delete/interpolate fill (linear) gap — data download

Table C-8. Continuous Temperature Correction History (Station BBC 1.6).

From

To

Comment

6/6/2017 0:00

6/7/2017 0:00

Delete — probe started early

8/2/2017 11:50

8/2/2017 12:10

Delete/interpolate fill (linear) gap — data download

9/26/2017 10:10

9/26/2017 10:25

Delete/interpolate fill (linear) gap — data download

10/10/2017 12:35

10/10/2017 12:45

Delete — probe removed from stream
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Table D-1. Summary of Water Quality Data for Current and Historical Studies of Burnt Bridge Creek.

2004-20072 2011-2017
75th 90th 25th 75th 90th
n Minimum 25th Percentile Mean Median Percentile Percentile Maximum n Minimum Percentile Mean Median percentile percentile Maximum
Conductivity (uS/cm)
BBC10.4 0 - - - - - - - 41 139 168 189 181 190 248 254
BBC3.8 0 - - - - - - - 42 137 167 184 179 187 247 250
PETO0.0 12 134 196 203 211 219 225 227 42 172 213 234 230 240 319 342
BBC3.4 12 171 193 197 204 206 208 209 42 149 184 204 195 210 278 288
BURO0.0 0 - - - - - - - 42 134 170 190 182 192 244 265
BBC7.0 12 169 194 199 204 210 211 213 42 151 182 202 194 210 267 286
BBC5.9 12 171 192 197 200 209 214 215 42 156 181 204 196 209 277 288
BBC5.2 0 - - - - - - - 42 150 180 203 195 209 278 290
BBC2.6 0 - - - - - - - 42 153 185 206 199 211 273 288
COL0.0 0 - - - - - - - 42 174 225 255 248 265 353 364
BBC1.6 0 - - - - - - - 42 156 188 210 204 216 278 299
Dissolved Oxygen (mg/L)
BBC10.4 0 - - - - - - - 41 4.9 5.8 7.1 6.9 7.8 9.2 12.6
BBC3.8 0 - - - - - - - 41 8.2 9.3 10.0 9.9 104 114 12.7
PET0.0 23 6.5 8.5 8.8 8.8 9.2 9.9 10.5 41 7.5 8.2 8.8 8.7 9.3 9.6 10.0
BBC8.4 23 7.0 8.3 9.1 9.4 10.1 10.3 113 41 6.8 7.7 8.5 84 9.1 9.9 10.6
BURO.0 0 - - - - - - - 41 8.1 8.8 93 93 9.8 10.3 11.0
BBC7.0 23 15 6.8 9.0 10.6 113 11.7 11.9 41 54 8.2 9.0 9.0 9.9 10.6 14.4
BBC5.9 21 18 3.8 5.3 53 6.7 7.7 8.7 41 49 6.5 7.6 7.5 8.8 9.9 115
BBC5.2 0 - - - - - - - 41 5.3 8.8 9.2 9.2 9.8 10.5 11.3
BBC2.6 0 - - - - - - - 41 5.0 9.0 94 9.5 9.9 10.5 12.1
COoL0.0 0 - - - - - - - 41 5.8 9.9 10.2 10.3 10.8 11.2 12.1
BBC1.6 0 — — — — — — — 41 4.9 9.1 9.4 9.5 10.1 10.8 12.2
Fecal Coliform (CFU/100 mL)®
BBC10.4 0 - - - - - - - 41 16 64 101 96 175 220 680
BBC3.8 0 - - - - - - - 41 5 55 91 96 140 250 2,550
PETO0.0 24 88 188 272 269 389 489 4,000 41 27 77 134 140 210 400 720
BBC3.4 24 89 140 204 168 270 517 2,200 41 27 59 98 91 175 265 700
BURO.0 0 - - - - - - - 41 23 140 287 275 500 1,180 3,840
BBC7.0 24 29 74 105 90 139 229 2,000 41 45 100 134 125 205 280 459
BBC5.9 24 1 122 136 151 200 337 1,100 41 14 100 166 143 240 532 3,260
BBC5.2 0 - - - - - - - 41 27 108 175 155 280 491 2,650
BBC2.6 0 - - - - - - - 41 73 130 202 192 280 341 2,960
CoLo.0 0 - - - - - - - 41 59 200 306 275 523 768 1,100
BBC1.6 0 - - - - - - - 41 32 175 297 255 432 1,050 1,500
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Table D-1 (continued). Summary of Water Quality Data for Current and Historical Studies of Burnt Bridge Creek.

2004-20072 2011-2017
75th 90th 25th 75th 90th
n Minimum 25th Percentile Mean Median Percentile Percentile Maximum n Minimum Percentile Mean Median percentile percentile Maximum
Nitrate+Nitrite (mg/L)
BBC10.4 0 - - - - - - - 42 1.6 23 25 2.6 2.7 2.9 31
BBC3.8 0 - - - - - - - 42 14 21 23 24 2.6 2.7 2.9
PETO0.0 24 0.1 0.4 1.0 1.0 1.6 21 2.1 42 0.9 11 13 13 14 1.7 2.0
BBC3.4 24 0.1 0.3 11 1.0 1.9 2.0 21 42 0.9 17 1.8 1.8 21 2.2 2.2
BURO0.0 0 - - - - - - - 42 11 2.1 2.3 2.3 2.5 2.8 3.2
BBC7.0 24 0.001 0.2 0.6 0.4 1.2 14 1.7 42 0.6 13 15 15 1.7 18 1.9
BBC5.9 24 0.001 0.1 0.6 04 11 13 1.7 42 0.7 1.2 14 14 1.7 1.8 1.9
BBC5.2 0 - - - - - - - 42 0.8 13 15 15 1.7 1.8 2.0
BBC2.6 0 - - - - - - - 42 0.9 14 15 15 1.7 18 1.9
CoL0.0 0 - - - - - - - 42 1.2 15 1.7 1.7 1.8 1.9 22
BBC1.6 0 - - - - - - - 42 1.0 14 1.5 1.5 1.6 1.7 1.8
pH
BBC10.4 0 - - - - - - - 41 5.9 6.6 6.9 6.7 7.1 7.5 84
BBC3.8 0 - - - - - - - 41 6.9 7.3 7.5 7.5 7.6 7.8 8.1
PETO0.0 20 6.7 7.2 73 74 74 7.5 8.0 39 6.9 7.3 74 74 7.5 7.6 7.7
BBC8.4 20 7.0 73 7.5 74 7.5 7.8 8.5 39 7.0 7.3 74 74 7.5 7.5 7.7
BURO.0 0 - - - - - - - 39 6.9 74 7.5 7.5 7.6 7.6 7.9
BBC7.0 20 6.6 6.9 7.3 7.2 7.6 7.9 8.2 39 7.1 74 7.5 7.5 77 7.8 84
BBC5.9 20 6.3 6.8 6.9 7.0 7.1 7.3 7.6 40 7.2 7.3 7.5 7.5 7.6 7.7 7.8
BBC5.2 0 - - - - - - - 40 7.2 7.6 7.7 7.7 7.8 7.9 8.1
BBC2.6 0 - - - - - - - 40 7.6 7.8 7.9 7.9 8.0 8.1 8.2
COoL0.0 0 - - - - - - - 40 7.5 7.9 8.0 8.0 8.1 8.2 8.3
BBC1.6 0 — — — — — - - 40 7.3 7.9 7.9 8.0 8.0 8.1 8.3
Soluble Reactive Phosphorus (mg/L)
BBC10.4 0 - - - - - - - 42 0.04 0.05 0.06 0.06 0.06 0.07 0.09
BBC8.8 0 - - - - - - - 42 0.03 0.05 0.05 0.05 0.06 0.07 0.09
PET0.0 24 0.01 0.04 0.05 0.06 0.07 0.08 0.10 42 0.07 0.11 0.12 0.12 0.13 0.13 0.15
BBC8.4 24 0.01 0.04 0.04 0.05 0.06 0.07 0.08 42 0.05 0.07 0.08 0.08 0.09 0.09 0.10
BURO.0 0 - - - - - - - 42 0.04 0.05 0.06 0.06 0.06 0.07 0.08
BBC7.0 24 0.01 0.04 0.06 0.05 0.08 0.11 0.12 42 0.06 0.07 0.08 0.08 0.08 0.09 0.10
BBC5.9 24 0.02 0.04 0.06 0.05 0.07 0.09 0.10 42 0.06 0.07 0.08 0.08 0.08 0.10 0.13
BBC5.2 0 - - - - - - - 42 0.06 0.07 0.08 0.08 0.09 0.10 0.13
BBC2.6 0 - - - - - - - 42 0.06 0.07 0.08 0.08 0.09 0.10 0.13
COL0.0 0 - - - - - - - 42 0.05 0.07 0.08 0.08 0.09 0.09 0.11
BBC1.6 0 - - - - - - - 42 0.06 0.07 0.08 0.08 0.09 0.10 0.13
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Table D-1 (continued). Summary of Water Quality Data for Current and Historical Studies of Burnt Bridge Creek.

2004-20072 2011-2017
75th 90th 25th 75th 90th
n Minimum 25th Percentile Mean Median Percentile Percentile Maximum n Minimum Percentile Mean Median percentile percentile Maximum
Temperature (°C)
BBC10.4 - - - - - - - 42 8.9 12.6 13.6 13.9 14.9 154 16.4
BBC3.8 - - - - - - - 42 84 13.6 15.1 15.7 16.7 17.1 19.1
PETO0.0 11 14.6 15.9 16.4 16.5 17.0 17.3 18.2 42 11.8 15.1 16.4 16.7 17.7 17.9 19.0
BBC3.4 11 13.2 15.0 15.9 16.4 16.7 17.2 184 42 93 14.2 15.5 16.0 17.0 174 194
BURO0.0 0 - - - - - - - 42 7.8 13.0 141 14.6 15.2 15.8 17.6
BBC7.0 11 0.0 135 15.8 16.9 17.8 18.6 28.3 42 7.6 15.2 16.8 17.1 19.0 20.6 21.6
BBC5.9 11 13.0 14.7 16.4 16.7 18.1 18.9 20.2 42 74 143 15.7 16.3 17.3 18.6 20.0
BBC5.2 0 - - - - - - - 42 7.5 14.7 15.8 16.5 17.5 19.0 20.5
BBC2.6 0 - - - - - - - 42 7.5 14.4 15.9 16.6 17.7 19.1 20.5
CoL0.0 0 - - - - - - - 42 7.5 124 13.2 135 14.2 14.6 16.3
BBC1.6 0 - - - - - - - 42 74 14.0 15.9 16.5 18.0 19.4 20.8
Total Nitrogen (mg/L)
BBC10.4 0 - - - - - - - 42 2.1 2.9 31 31 33 3.6 3.9
BBC3.8 0 - - - - - - - 42 1.8 25 2.8 2.8 3.2 35 3.8
PETO0.0 24 0.32 0.54 1.27 1.23 1.8 2.2 2.90 42 1.0 1.2 15 15 1.6 1.9 23
BBC8.4 24 0.33 0.57 1.27 1.20 21 22 2.27 42 15 1.9 2.2 2.2 2.5 2.6 35
BURO.0 0 - - - - - - - 42 1.6 25 2.8 2.8 31 3.6 3.9
BBC7.0 24 0.17 0.50 092 0.77 15 1.7 1.90 42 0.9 15 1.8 1.9 2.0 22 2.8
BBC5.9 24 0.18 0.45 0.88 0.73 14 15 1.84 42 0.8 14 1.6 1.6 20 21 2.7
BBC5.2 0 - - - - - - - 42 0.9 15 1.7 1.7 2.0 23 2.7
BBC2.6 0 - - - - - - - 42 1.2 15 1.8 1.8 20 21 2.7
COoL0.0 0 - - - - - - - 42 1.2 17 1.8 1.8 20 21 2.2
BBC1.6 0 — — — — — — — 42 1.1 1.6 1.7 1.8 1.9 2.0 2.3
Total Phosphorus (mg/L)
BBC10.4 0 - - - - - - - 42 0.05 0.07 0.07 0.07 0.08 0.09 0.14
BBC8.8 0 - - - - - - - 42 0.06 0.07 0.08 0.08 0.09 0.10 0.13
PET0.0 24 0.02 0.05 0.07 0.07 0.08 0.09 0.10 42 0.11 0.14 0.15 0.15 0.15 0.17 0.18
BBC8.4 22 0.02 0.05 0.06 0.05 0.07 0.09 0.10 42 0.08 0.10 0.11 0.11 0.12 0.13 0.15
BURO.0 0 - - - - - - - 42 0.05 0.07 0.08 0.07 0.08 0.09 0.15
BBC7.0 23 0.04 0.06 0.09 0.09 0.10 0.13 0.16 42 0.09 0.11 0.12 0.12 0.13 0.14 0.17
BBC5.9 24 0.04 0.06 0.07 0.07 0.08 0.10 0.10 42 0.08 0.09 0.10 0.10 0.11 0.13 0.16
BBC5.2 0 - - - - - - - 42 0.07 0.10 0.11 0.10 0.12 0.13 0.15
BBC2.6 0 - - - - - - - 42 0.08 0.10 0.11 0.10 011 0.13 0.17
COL0.0 0 - - - - - - - 42 0.07 0.09 0.10 0.10 0.10 0.11 0.26
BBC1.6 0 — — — — — — — 42 0.08 0.10 0.11 0.11 0.12 0.13 0.24
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Table D-1 (continued). Summary of Water Quality Data for Current and Historical Studies of Burnt Bridge Creek.
2004-20072 2011-2017
75th 90th 25th 75th 90th
n Minimum 25th Percentile Mean Median Percentile Percentile Maximum n Minimum Percentile Mean Median percentile percentile Maximum

Total Suspended Solids (mg/L)

BBC10.4 0 - - - - - - - 42 0.8 2.0 3.0 2.6 34 5.6 7.0
BBC3.8 0 - - - - - - - 42 1.8 4.6 83 7.9 11.0 15.7 20.8
PETO0.0 12 1.0 2.0 4.2 25 4.5 9.6 13.0 42 0.7 24 3.9 34 5.0 6.2 9.0
BBC3.4 12 0.5 1.0 2.8 3.0 4.0 4.9 7.0 42 25 5.5 7.0 6.5 8.2 10.5 13.7
BURO.0 0 - - - - - - - 42 0.5 0.8 4.2 1.6 3.2 12.0 42.0
BBC7.0 12 2.0 3.0 8.3 6.0 8.0 19.7 30.0 42 0.9 6.5 115 10.4 13.6 18.5 54.0
BBC5.9 12 0.5 20 29 20 43 5.0 6.0 42 0.8 25 4.0 3.8 54 6.3 11.0
BBC5.2 0 - - - - - - - 42 17 41 53 5.0 6.8 7.3 10.0
BBC2.6 0 - - - - - - - 42 0.7 2.9 5.2 43 7.5 9.2 12.0
CoL0.0 0 - - - - - - - 42 0.8 2.2 5.2 3.2 4.8 7.8 46.0
BBC1.6 0 - - - - - - - 42 0.8 3.7 6.6 5.4 9.2 11.0 19.0
Turbidity (NTU)

BBC10.4 0 - - - - - - - 42 0.5 0.8 17 14 2.0 3.0 10.0
BBC3.8 0 - - - - - - - 42 0.8 18 2.6 24 3.0 3.6 14.0
PETO0.0 12 0.2 0.5 13 0.7 0.9 1.2 7.9 42 04 0.7 13 1.0 15 2.0 8.0
BBC8.4 12 04 0.6 0.9 0.8 11 13 15 42 0.6 1.6 2.2 2.0 2.6 3.1 11.0
BURO.0 0 - - - - - - - 42 0.4 0.7 1.6 0.9 1.9 2.7 94
BBC7.0 12 0.8 1.2 17 13 1.8 25 47 42 0.8 2.0 35 3.0 41 5.2 16.0
BBC5.9 12 04 0.6 0.8 0.8 0.9 1.0 1.8 42 0.6 1.2 21 1.7 24 35 14.0
BBC5.2 0 - - - - - - - 42 0.5 15 21 19 2.2 33 12.0
BBC2.6 0 - - - - - - - 42 0.6 13 24 1.9 2.7 35 17.0
COoL0.0 0 - - - - - - - 42 0.4 11 35 1.7 31 3.6 35.0
BBC1.6 0 - - - - - - - 42 0.7 1.7 2.9 2.1 3.5 4.3 20.0

a

b Geometric means for fecal coliform bacteria by all studies.

CFU/100 mL = colony forming units per 100 milliliters

MS/cm = microsiemens per centimeter

mg/L = milligrams per liter

NTU = nephelometric turbidity unit

°C = degrees Celsius
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APPENDIX E

Statistical Test Results






Table E-1. Kendall's Tau Correlation Results for Water Quality Data.
BBC10.4 BBC8.8 PETO0.0 BBC8.4 BURO0.0 BBC7.0 BBC5.9 BBC5.2 BBC2.6 coLo.0 BBC1.6
coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value | coef | p-value

Conductivity 0.13 0.252 0.19 0.079 0.31 0.004 0.26 0.014 0.21 0.055 0.22 0.036 0.25 0.019 0.28 0.010 0.25 0.019 0.33 0.002 0.25 0.022
Dissolved Oxygen -0.18 0.098 -0.11 0.328 -0.01 0.937 0.05 0.621 0.10 0.380 -0.24 0.027 -0.17 0.124 0.05 0.661 0.14 0.211 0.03 0.796 0.06 0.559
Fecal Coliform -0.01 0.928 0.01 0.928 0.08 0.486 0.07 0.522 -0.23 0.037 -0.05 0.669 -0.37 <0.001 -0.24 0.026 -0.12 0.257 -0.24 0.027 -0.08 0.445
Nitrate +Nitrite -0.44 | <0.001 | -0.42 | <0.001 | 0.27 0.012 -0.28 0.008 -0.31 0.004 -0.19 0.083 -0.12 0.269 -0.12 0.259 -0.14 0.182 0.04 0.696 -0.10 0.340
pH -0.02 0.839 0.02 0.830 -0.05 0.667 0.17 0.153 0.00 1.000 -0.23 0.046 -0.08 0478 -0.03 0.822 0.00 0.972 0.02 0.850 0.11 0.329
Soluble Reactive Phosphorus -0.07 0.501 -0.08 0.460 0.27 0.013 0.04 0.704 0.11 0.302 -0.04 0.712 0.02 0.845 0.05 0.672 0.07 0.501 0.17 0.111 0.07 0.501
Temperature 0.03 0.753 -0.01 0.931 0.00 0.991 0.04 0.720 -0.04 0.696 -0.12 0.259 -0.05 0.633 0.03 0.778 0.04 0.721 0.04 0.680 0.03 0.745
Total Nitrogen -0.26 0.025 -0.30 0.009 0.33 0.005 -0.20 0.081 -0.14 0.241 -0.24 0.044 -0.36 0.002 -0.34 0.004 -0.28 0.016 0.28 0.018 -0.19 0.099
Total Phosphorus -0.03 0.769 -0.08 0.448 0.05 0.641 -0.04 0.696 -0.10 0.379 -0.03 0.795 -0.02 0.854 -0.11 0.293 -0.13 0.237 0.08 0.454 -0.16 0.152
Total Suspended Solids 0.29 0.008 -0.13 0.233 -0.28 0.009 -0.16 0.129 -0.15 0.175 0.13 0.220 -0.29 0.006 -0.25 0.021 -0.39 <0.001 -0.01 0.922 -0.25 0.019
Turbidity 0.35 0.001 0.11 0.334 0.21 0.048 0.11 0.313 0.16 0.135 0.18 0.091 0.10 0.373 0.08 0.460 0.02 0.862 0.20 0.065 -0.09 0.409
Percent of record 7-DADMax exceeds

17.5°C 0.33 0.381 0.85 0.012 0.10 0.761 0.49 0.129 - - -0.68 0.033 -0.62 0.069 - - 0.24 0.562 - - 0.00 1.000

Evaluated using Kendall's Tau correlation test (a = 0.05).
Significant results (p-value <0.05) are bolded.

Coef = Kendall Tau correlation coefficient
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Table E-2. Calendar Year Water Quality Index by Station.

Station Year FC Oxygen pH TP TSS Temp TN Turbidity WQI Score
BBC 10.4 2011 73 53 74 80 100 87 1 99 60
2012 80 53 83 72 94 89 1 93 66
2013 72 77 63 78 99 92 1 100 70
2014 69 48 83 74 95 87 1 95 58
2015 74 50 83 88 96 86 1 96 64
2016 72 40 59 88 93 84 1 90 40
2017 86 61 74 67 88 86 1 93 60
BBC 8.8 2011 72 86 90 62 78 77 1 93 69
2012 79 89 94 59 77 82 1 92 69
2013 77 91 97 60 79 83 1 93 69
2014 74 82 97 65 82 82 1 90 74
2015 73 91 95 70 81 77 1 92 73
2016 60 86 91 72 79 74 5 85 66
2017 75 85 92 60 79 78 1 91 65
PET 0.0 2011 70 79 90 22 85 75 93 100 75
2012 72 78 94 21 91 79 74 99 67
2013 65 78 97 23 90 80 77 99 64
2014 66 75 97 16 89 78 40 95 52
2015 75 78 99 21 94 79 67 97 58
2016 74 82 96 24 94 74 49 92 56
2017 62 81 92 18 90 76 48 97 46
BBC 8.4 2011 74 77 92 45 80 77 6 95 53
2012 80 73 96 47 85 82 11 93 54
2013 68 70 96 48 84 81 94 46
2014 74 67 97 32 82 81 91 42
2015 78 74 99 45 83 80 23 95 53
2016 81 81 99 50 84 72 21 80 60
2017 67 82 97 44 82 76 4 91 48
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Table E-2 (continued). Calendar Year Water Quality Index by Station.
Station Year FC Oxygen pH TP TSS Temp TN Turbidity WQI Score
BUR 0.0 2011 37 87 90 81 91 84 1 98 57
2012 57 81 9% 74 93 86 1 100 70
2013 60 82 97 82 91 87 1 99 73
2014 66 82 9% 54 100 87 1 90 62
2015 44 83 95 54 74 80 1 87 40
2016 63 87 9% 90 88 84 1 92 76
2017 72 87 96 89 92 88 1 98 83
BBC 7.0 2011 69 82 9% 41 79 65 34 %4 44
2012 72 71 9 35 74 75 31 86 39
2013 68 48 93 42 76 63 34 89 37
2014 67 73 83 31 78 67 35 87 43
2015 79 66 97 42 77 62 68 89 49
2016 74 57 97 42 81 64 39 84 47
2017 72 76 % 31 65 71 14 84 40
BBC 5.9 2011 51 72 9 47 89 74 43 97 43
2012 63 57 9% 49 85 81 38 91 42
2013 52 47 96 55 89 72 40 96 36
2014 71 40 97 32 88 76 48 91 37
2015 83 44 98 51 96 70 87 98 55
2016 77 60 99 58 99 70 65 87 53
2017 75 68 96 43 86 76 14 92 48
BBC 5.2 2011 60 89 9% 46 85 79 31 9% 49
2012 69 78 95 49 84 80 40 93 54
2013 51 47 95 50 86 74 38 95 36
2014 63 77 9 34 87 74 46 92 44
2015 74 83 91 49 90 67 85 9% 65
2016 74 84 99 59 93 70 50 87 63
2017 71 88 95 41 84 74 15 92 48
@HE“E“‘ March 2018
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Table E-2 (continued). Calendar Year Water Quality Index by Station.

Station Year FC Oxygen pH TP TSS Temp TN Turbidity WQI Score
BBC 2.6 2011 53 88 91 46 80 81 36 94 41
2012 71 62 88 49 82 78 40 93 52
2013 61 42 95 51 84 73 37 95 34
2014 69 79 93 37 90 74 47 90 48
2015 77 84 91 52 96 67 77 98 59
2016 69 86 95 53 94 71 44 83 50
2017 70 89 91 42 83 72 16 90 45
CcoL 0.0 2011 64 94 91 56 88 91 43 94 57
2012 50 89 86 57 92 90 45 95 47
2013 53 54 91 40 84 90 35 86 34
2014 56 90 88 49 95 91 37 91 46
2015 55 90 88 53 97 90 35 97 48
2016 68 92 93 39 78 88 49 71 47
2017 71 93 88 54 84 84 43 90 60
BBC 1.6 2011 55 89 93 43 77 82 39 88 40
2012 63 82 86 46 81 77 43 91 47
2013 44 40 93 49 81 72 42 92 20
2014 56 81 91 37 86 71 57 90 38
2015 63 83 88 55 95 66 53 96 49
2016 66 82 93 36 83 70 49 79 45
2017 66 89 91 43 80 72 25 89 45

FC = fecal coliform

TP = total phosphorus

TSS = total suspended solids
Temp = temperature

WQI = water quality index
Low Concern WQI = 80-100

Moderate Concern WQI = 40-79

High Concern WQI = 1-39
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Table E-3. Mann Whitney U Test Results.

PET0.0 BBC8.4 BBC7.0 BBC5.9

Mann Mann Mann Mann
Whitney Whitney Whitney Whitney

2004-2007 2011-2017 U Test 2004-2007 2011-2017 U Test 2004-2007 2011-2017 U Test 2004-2007 2011-2017 U Test

Median Median Median Median Median Median Median Median

n Value n Value p-value n Value n Value p-value n Value n Value p-value n Value n Value p-value

Conductivity (uS/cm) 12 211 42 230 0.016 12 204 42 195 0.662 12 204 42 194 0.382 12 200 42 196 0.560
Dissolved Oxygen (mg/L) 23 8.8 42 8.8 0.951 23 94 42 84 0.090 23 10.6 42 9.1 0.569 21 5.3 42 7.6 <0.001

Fecal Coliform (CFU/100 mL) 24 269 41 140 0.001 24 167.5 41 91 <0.001 24 920 41 125 0.031 24 151 41 143 0.995
Nitrate+Nitrite (mg/L) 24 0.99 42 1.28 0.160 24 1.00 42 181 <0.001 24 0.39 42 1.51 <0.001 24 0.38 42 142 <0.001
pH 20 74 39 74 0.163 20 74 39 74 0.728 20 7.2 39 7.5 0.013 20 7.0 40 7.5 <0.001
Soluble Reactive Phosphorus (mg/L) 24 0.06 42 0.12 <0.001 24 0.05 42 0.08 <0.001 24 0.05 42 0.08 0.001 24 0.05 42 0.08 <0.001

Temperature (°C) 11 16.5 42 16.7 0.974 11 16.4 42 16.0 0.606 11 16.9 42 17.1 0.423 11 16.7 42 16.3 0.449
Total Nitrogen (mg/L) 24 12 42 15 0.280 24 1.2 42 2.2 <0.001 24 0.8 42 1.9 <0.001 24 0.7 42 1.6 <0.001
Total Phosphorus (mg/L) 24 0.07 42 0.15 <0.001 22 0.05 42 0.11 <0.001 23 0.09 42 0.12 <0.001 24 0.07 42 0.10 <0.001

Total Suspended Solids (mg/L) 12 2.5 42 34 0.460 12 3.0 42 6.5 <0.001 12 6.0 42 10.4 0.028 12 2.0 42 3.8 0.096
Turbidity (NTU) 12 0.68 42 0.99 0.021 12 0.79 42 2.00 <0.001 12 1.30 42 2.95 <0.001 12 0.84 42 1.65 <0.001

Note: 9/13/2016 has a pH sample for BB5.9 but not the other 3 stations. pH was collected for a limited number of stations on that date.
Bolded values indicate significant results (p-value < 0.05).

CFU/100 mL = colony forming units per 100 milliliters

pS/cm = microsiemens per centimeter
mg/L = milligrams per liter

NTU = nephelometric turbidity unit
°C = degrees Celsius
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Table E-4. Friedman Test Results.

Soluble Reactive

Total Suspended

Parameter Conductivity Dissolved Oxygen Fecal Coliform Nitrate+Nitrite pH Phosphorus Temperature Total Nitrogen Total Phosphorus Solids Turbidity
Friedman Statistic 96.4 46.7 19.9 94.0 98.0 108.0 57.4 94.6 90.1 319 241
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of Sum of

Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group Ranks Group
BBC10.4 110 e 83.5 g 157 e 449 a 73.5 97.0 d 95.0 h 449 a 75.0 g 148 e 175 d
BBC8.8 66.0 f 357 b 138 e 395 b 138 e 65.0 e 218 f 402 b 118 f 354 ab 325 b
PET0.0 403 a 182 f 213 d 124 f 144 f 448 a 352 b 109 f 447 a 177 e 113 e
BBC8.4 253 cd 165 f 151 e 303 145 f 280 275 de 315 C 309 C 352 b 272 C
BURO.0 140 e 285 cd 320 ab 402 b 187 e 103 d 148 g 386 b 102 fg 138 e 144 de
BBC7.0 224 d 243 e 207 d 193 de 227 d 262 C 401 a 230 d 370 b 398 a 404 a
BBC5.9 235 d 120 g 233 cd 121 f 179 e 262 C 260 e 134 f 251 e 183 e 241 C
BBC5.2 239 d 263 de 250 cd 193 de 296 C 280 C 306 cd 188 e 263 de 274 cd 247 C
BBC2.6 274 C 296 cd 274 bc 196 de 359 b 352 b 329 bc 194 e 294 cd 258 d 270 C
CcoLo0.0 430 a 405 a 350 a 225 d 406 287 76.5 h 194 e 234 e 182 e 262 C
BBC1.6 335 b 308 C 351 a 173 e 372 b 338 b 313 cd 175 e 311 C 310 bc 323 b
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