Quality Assurance Project Plan

For Monitoring By The

San Joaquin County & Delta Water Quality
Coalition

(Revision 2.0)

Originally submitted on: August 25, 2008
Amendment submitted on: October 20, 2010

For The
Irrigated Lands Regulatory Program
Central Valley Regional Water Quality Control Board

11020 Sun Center Drive #200
Rancho Cordova, California 95670-6114

SWAMP Project ID: SJICDWQC_08

Prepared by

Michael L. Johnson LLC
632 Cantrill Drive
Davis, CA 95618

Monitoring and Reporting Program Order No. R5-2008-0005 For Coalition Groups Under Amended Order No. R5-2006-0053
Coalition Group Conditional Waiver of Waste Discharge Requirements for Discharges From Irrigated Lands



Title:
Steering Committee Co-
Chairman

GROUP A: PROJECT MANAGEMENT

1. APPROVAL SIGNATURES

San Joaquin County & Delta Water Quality Coalition

Name: Signature: Date*:

Mike Wackman

Title:
Project Manager and
Technical Advisor

Michael L. Johnson, LLC
Name: Signature: Date*:

Michael Johnson

Project QA Officer Melissa Turner
Analytical Laboratories
Title: Name: Signature: Date*:

Lab QA Officer, Caltest
Laboratories

Sonya Babcock

Lab QA Officer, APPL Inc.

Frances Lediaev

Lab QA Officer, AQUA-
Science Laboratories

Kimberley Miller

Lab QA Officer, North Coast
Laboratories Ltd.

Theresa Sherman

Central Valley Regional Water Quality Control Board (CVRWQCB)

Title:
Regional Board Coalition
Liaison

Name: Signature: Date*:

Chris Jimmerson

Regional Board ILRP
Monitoring Assessment
Supervisor

Susan Fregien

QA Officer

Leticia Valadez

* This is a contractual document.

The signature dates indicate the earliest date when the project can start.



2. TABLE OF CONTENTS

Page
(€12 { @8] = N = o ] [=Tod 1Y =T = Vo T=T 4 = o | S 2
N o] o g XY= IS T T = LU =SSR 2
A = o] =3 ) @ o) (=T o £ SRR 3
4. Project/Task OrganiZation .........c..cooi ittt e et e e e s it e e sbb e e s anbe e e e ennnes 9
5. Problem Definition/BaCKgrOUNG ..........oocuuiiiiiiiiii ittt sene e e 13
O o (o1 Toa gl B ToTSYod g1 o 14T ] o EP PP OUOTPPRRTPRN 14
7. Quality Objectives and Criteria for Measurement Data............oocuuueiiiiieiiiiiiiiiiieee e 21
8. Special Training NeedS/CertifiCation ..........o i 26
9. DOCUMENTS AN RECOIUS ..oiiiiiiiie ettt ettt et e e st e e e et et e e et b e e e e st e e e e anbeeessbeeeeenees 27
GROUP B: Data Generation and ACQUISITION .. ..uuuiiiiiiiiiiiiiiiiiee e citiiee e e e e e e ssirrre e e e e e e e s seannreeeeaseeeanes 29
OIS Y- T g o1 TT o B ad o ToT cESTS N 1= 1] Lo [ oI R 29
S = T ¢ o 1T o A7 (=314 o o £ SRS 35
12. Sample Handling and CUSTOAY ...uuuiiiiiiiiiiiiiiieee e e e e e e e e s s s e e e e e e e s s s ae e e e e e annnrnnnees 37
13, ANAIYLICAI MELNOUS ...ttt e e e st e e st e e e aeb e e e e e nees 41
O O T T 111 AV 0] o1 { {o ] EO O PP P PP OPPPP 46
15. Instrument/Equipment Testing, Inspection, and MaintenNanCe............cccvvveeveeeeeiiiciiiiieeee e 53
16. Instrument/Equipment Calibration and FreqUENCY ...t 55
17. Inspection/Acceptance of Supplies and ConsumMables ... 57
18. Non-Direct Measurements (EXiStNG Dat@) ........oooouuuiiiiiiiaiiiiiiiiiee et 58
19, Data MaANAGEMENT ..ieiiiiiiii ittt e et e et et e et e e e e e e e et r e e e e e e eeteb s e e e e e e e aaban e e e e e e eeeeae b e e eaaaenes 58
GROUP C: Assessment and OVEIrSIGNT. .. ..o e e e e e s s s s re e e e e e e e e eanes 59
20. ASSESSMENTS & RESPONSE ACTIONS .oiiiiiii ittt e e e e e e e e e st r e e e e e e s e ssanbareeeeaeeseannns 59
A R = =T o Yo T =3 (o 1Y/ Vg = To =0 =T o 59
GROUP D: Data Validation and UsSability..........cccuuiiiiieiiiiiiiieee et e e e e e e s snneeen e e e e e s nnnes 60
22. Data Review, Verification, and Validation REQUIrEMENtS ........cccuvvviiireeiiiiiiiiiee e e e 60
23. Verification and Validation MethOdS ........ccuuiiiiiiiii e e e e 60



LIST OF APPENDICES

APPENDIX I. Standard Operating Procedure (SOP) for Water Toxicity Sampling (Revision 1.0, 07/19/07)............... 63
APPENDIX II. Standard Operating Procedure (SOP) for Surface Water Sampling (Revision 1.0, 09/17/07).............. 68
APPENDIX Ill. Standard Operating Procedure (SOP) for Total Metals Sampling (Revision 1.0, 07/19/07) ................ 75
APPENDIX IV. Standard Operating Procedure (SOP) for Sediment Sampling (Revision 1.0, 02/08/08)..................... 79

APPENDIX V. Standard Operating Procedure (SOP) for Transferring Custody of Samples (Revision 1.0, 08/29/07)84
APPENDIX VI. Standard Operating Procedure (SOP) for Velocity Measurement and Discharge Calculation (Revision

1.0, 07/29/07) .ottt bbbt e h et r e b et R et e b e e e e e et e e e 86
APPENDIX VII. Standard Operating Procedure (SOP) for Discharge Calculation from Stream or Culvert Data
(REVISION 1.0, L1/19/07) eeeeiiiieeeee e ettt ettt oottt e e e a4kttt et e e e a4 e a bbb et e e e e e e e nbbbbee e e sbb b e e e e e e e e annbbeeeeaeas 91
APPENDIX VIII. Standard Operating Procedure (SOP) for Sampling Site Location (Revision 1.0, 08/20/07) ............ 96
APPENDIX IX. Standard Operating Procedure (SOP) for Use, Maintenance, and Storage of the YSI 556 MPS
LR EEIYZES o o 0 L0 T I 0 4 P EERTR R SRPIR 929
APPENDIX X. Standard Operating Procedure (SOP) for Filling Out Field Sheets (Revision 1.0, 01/06/08).............. 105
APPENDIX XI. SOP ANA619. Triazine Compounds By Gas Chromatography By EPA Method 619 (Revision 9,
(015 25T 10 ) R PRSP 109
APPENDIX XII. SOP ANA8081A. Organochlorine Pesticides By Gas Chromatography By EPA Method 8081A
(REVISION 22, 09/17110)....cciiitiieiee ettt e ettt e e e e e ettt e e e e e e st b et e e ae e e s et bbaeaeaeeesaassssseeeaesntbaeeeeeeaassssaneaaeean 124
APPENDIX XIll. SOP ANA8141A. Organophosphorus Compunds: Capillary Column Technique By Gas
Chromatography By EPA Method 8141A (RevViSion 14, 09/17/10) .....ccouiiiiiiiiiiiii e 143
APPENDIX XIV. SOP HPL8321A. Method 8321A: LC-Mass Spec Instrument Analysis (Revision 19, 07/27/10).....161
APPENDIX XV. SOP 6.1A-5. Cladoceran, Ceriodaphnia dubia, Survival Test (Revision 2010-01, 06/15/10) .......... 184
APPENDIX XVI. SOP 6.2A-5. Fathead Minnow, Pimephales promelas, Survival Test (Revision 2010-01, 06/15/10)
......................................................................................................................................................................... 199
APPENDIX XVII. SOP 6.3C-4. Green Algae, Selenastrum capricornutum, Cell Growth Test (Revision 2010-01,
O6/15/10) ..ttt e h e E et h e er et et n e e s e 211
APPENDIX XVIII. SOP 10-Day Static Freshwater Sediment Toxicity Tests With The Amphipod Hyalella azteca
(ReVvisSion UNKNOWN, 02/07/03)......cciiiuieieeee ettt e ettt e e e e et bttt e e e e e s e bbb e e e e e e s e bbb e e e e e e e e aanneneeeas 223
APPENDIX XIX. SOP MEQ75v07 Analytical Methodology for the Analysis of Glyphosate and/or AMPA (Aminomethyl
phosphonic acid) in Drinking Water by EPA 547 (Revision 07, 10/17/03) ......uuuiiiiaiiiiiiiee e 228
APPENDIX XX. SOP HPL549. EPA Method 549.2 Diquat and Paraquat Aqueous Sample Solid Phase Extraction
and Analysis by LC-UV Diode Array (ReViSion 5, 04/20/10). .....ccoucuiiiiiieieiiiee ettt 235
APPENDIX XXI, Caltest SOP B-MMOMUG-REV11. The Detection of Total Coliforms and E. coli Using Colilert Media
Standard Method 9223 B (ReViSion 11, 07/16/09) ......cccciiuiiiiieeeeiiiiiiiiee e e e e ettt e e e e e s st e e e e e e s setbareeaaeeantraeeeaeas 247

APPENDIX XXII. Caltest SOP W-HARD-rev8. Total Hardness EPA 130.2/SM2340C (Revision 8, 10/29/08)......... 254
APPENDIX XXIII, Caltest SOP M-200.8-3MODE rev2. EPA 200.8 Inductively Coupled Argon Plasma-Mass

Spectrometry Analyses Three Modes (Revision 2, 03/19/09)..........uuiiiia i 261
APPENDIX XXIV, Caltest SOP W-NNO3-rev2. Nitrate + Nitrite As N EPA 353.2/SM 4500-NO3-F (Revision 2,
(0T A 0 ) TP UPRTR 284
APPENDIX XXV, Caltest SOP W-PHOS-rev8. Ortho and Total Phosphate EPA 365.2/SM 4500P E (Revision 8,
FO/04709) ..ot E et e et ettt e sh ettt e nhn e et ntneenre e 293
APPENDIX XXVI, Caltest SOP W-TDS-rev8. Total Dissolved Solids (TDS) SM 2540C/EPA 160.1 (Revision 8,
05/13/09) ...ttt E e E e £ et R R et h e eh e et ena e e a e e nan e e n e s e 302
APPENDIX XXVII, Caltest SOP W-NH3-TKN-rev10. Analysis of Ammonia as N, Method 350.2 and Total Kjeldahl
Nitrogen, Method 351.3 SM 4500C (ReVvision 10, 03/06/09) ........cciiaaiiiuiiiiiiaeeeaiiiieee e e e e ee e e e e e eeeeeeeaaeenes 310
APPENDIX XXVIII, Caltest SOP W-TOC/DOC-rev10. Total and Dissolved Organic Carbon (TOC and DOC) EPA
Method 415.1/SM5310B/9060 (ReVision 10, 04/29/09) ........cuuiiuiiiiiiiiee ettt 318
APPENDIX XXIX, Caltest SOP W-TURB-rev7. Turbidity EPA 180.1/SM 2130B (Revision 7, 03/18/09) .................. 327
APPENDIX XXX. Caltest SOP B-TSS-rev7. Caltest SOP Residue, Non-Filterable EPA 160.2/SM2540D
(Gravimetric, Dried at 103-105°C) (ReVision 7, 05/05/09) ........couiiuiiiiiiee ettt e e e e e e etvaeaea s 334
APPENDIX XXXI. Caltest SOP W-RESIDUE-rev7. TOTAL RESIDUE, SM 2540B / EPA METHOD 160.3, TOTAL
VOLATILE RESIDUE, SM 2540 G / EPA METHOD 160.4 (Revision 7, 03/18/09) ..........cccceviviieerieeniiennee e 341
APPENDIX XXXII. Caltest SOP O-Pyrethroidsncirevl. Caltest SOP Pyrethroids By GCMS Selective lon Monitoring
(RIS To g I N 4 2 010 ) ORI 350
APPENDIX XXXIIl. PTS SOP #3. PARTICLE SIZE BY DRY SIEVE PROCEDURE (Method: ASTM D422-63
Reapproved 1998) (Revision number Unknown, 1998) ..........couiiiiiiiiiiee it 367
APPENDIX XXXIV. PTS SOP #4. TOTAL ORGANIC CARBON PROCEDURE (Method: Walkley-Black) (Revision
nUMbEr UNKNOWN, dat@ UNKOWN).......uiiiiiiiiiiiiiies ettt e e e e e e e e e e e sttt eea e e e s sabbaeeeaeeessnnsbraeaaaeanan 384
APPENDIX XXXV. SOP for Data Verification, Validation and Loading to the ILRP SWAMP Comparable Database.
(REVISION 2, 04/22/10) ...ttt ettt e oo ookttt e e e e 4o e bbbttt et e e e e e nab b bt e e e nnbb e e e e e e e e e nnnbbeeeeeeas 391
APPENDIX XXXVI. SOP for Creating Sample Detail Excel Files (Revision 2, 05/04/10).........cccccceeeiiiiiiiiiieeeenanins 399
APPENDIX XXXVII. SOP for Toxicity Data Verification, Validation and Loading to the ILRP SWAMP Comparable
Database (ReVISION 2, 04/22/10) ......uueieiiae ittt e e e e e e ettt e e e e e e s atbeeeeeaeaeantbeeeaasaannnnneeaaaeaanne 402



LIST OF FIGURES
Figure 1. Organizational Char. ...........ooiiiiiiiiiiic et e e e e e e et e e e e e e s sttt e e e e eatneb e et eeeeessntbaeeeaeeeaans 11
[ 1o [ (IS Y- T a0 o] [T O @ T (o] 1  F PSP SSTPPSRRR
Figure 3. Sample Field Sheet...........cccooiiiiiiiiiiiiiiiieeen,

Figure 4. Flowchart of MLJ-LLC Data Progression

LIST OF TABLES

Table 1. (Element 4) Personnel reSpoNSIDIlItIES. .......cccuiiiiiiiiiiiiii e e e e e e e e e e aae s 10

Table 2. (Element 6) CONSLIUENES ANd PAIAMELEIS. .. ...uiiiiiieiiiiiie ettt e e e e e e e e s bbb e e e e e e e e nnereeeeee s 16

Table 3. (Element 6) Additional constituents monitored for CWA 303(d) complianCe. ..........ccceeeieeiiniiiiieeeeeeiiiieeeenn 18

Table 4. (Element 6) Project schedule tIMelINe. ... i e e e e et eea e s 19

Table 5. (Element 7) Data quality objectives for field and laboratory accuracy, precision, and completeness
NEASUIEIMIEIES. ...uuiiiiiiiiiiit e s e s e s s e s o s s s s s sE b e b e b e bbb e b e b e b e b e b e bbb e e b e brres 22

Table 6. (Element 7). Data quality objectives for field and laboratory accuracy and precision measurements of
additional constituents monitored for CWA 303(d) COMPIIANCE. .......uuviiiieiiiiiiiiiee et 24

Table 7. (Element 7) Data quality objectives for field and laboratory contamination measurements

Table 8. (Element 8) Specialized personnel training or certification...............ccccceviviiiiiiiiieniniiiieeeen,

Table 9. (Element 9) Document and record retention, archival, and disposition information..............cccccccceeviiiiineee.n.

Table 10. (Element 10) Core site hames, site IDs, and number of water samples collected each month................... 31

Table 11. (Element 10) Assessment site names, site IDs, and number of samples collected each month. ................ 32

Table 12. (Element 12). Sample handling @nd CUSTOAY . .........cooiiiiiiiiiiii it 38

Table 13. (Element 13) Field and laboratory analytical Methods. ...........coooiiiiiiiiici e 42

Table 14. (Element 13). Laboratory analytical methods of constituents monitored for CWA 303(d) compliance. ....... 45

Table 15. (Element 14) Field SampPling QC. .......uuiiiiiiiiiiiiiie ettt e et e e e e e s e e e e e s s s bbb a e e e e s satbeeeaaeesasnntreeeeaeas

Table 16. (Element 14) Analytical QC. .....ccooiiiiiiiiiii et e e e e e

Table 17. (Element 15) Testing, inspection, maintenance of field and analytical instruments............

Table 18. (Element 16) Calibration of field and analytical equipment.............cccooiiiiiiiieiniiiiieee e

Table 19. (Element 17) Inspection/acceptance testing requirements for consumables and supplies.....

Table 20. (Element 21) QA MaNAGEMENT FEPOIS. .....uiiiurrreeiiriee ettt e e e et e e st e e ssr e e e s st bt e e abe e e e sasneeeeanbreeeabreeesnnnes




LIST OF ACRONYMS

AMR
APC

APPL

BU

CcccC
CD-ROM
CcocC

CRM
CVRWQCB

CWA
DAI
DDD
DDE
DDT
DI
DO
DQO
E

EC
ECD
EDD
EPA
ESI
FB
FD
FDe
GC
GPS
HDPE
HPLC

ID
ICP-MS

ILRP

LC

LCS
LCSD
MCL
MDL
MLJ-LLC

Annual Monitoring Report
Atmospheric Pressure Chemical
lonization

Agriculture and Priority Pollutants
Laboratories Inc.

Beneficial Use

Continuing Calibration Check
Compact Disc Read-Only Memory
Chain of Custody

Certified Reference Material

Central Valley Regional Water Quality

Control Board

Clean Water Act

Direct Aqueous Injection
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethylene
Dichlorodiphenyltrichloroethane
Deionized

Dissolved Oxygen

Data Quality Objective
Environmental sample

Specific Conductance

Electron Capture Detector
Electronic Data Deliverable
Environmental Protection Agency
Electrospray lonization

Field Blank

Field Duplicate

Fluorescence Detection

Gas Chromatography

Global Positioning System

High Density Polyethylene

High Performance Liquid
Chromatography

Identification

Inductively Coupled Plasma Mass
Spectrometry

Irrigated Land and Regulatory Program

Liquid Chromatography
Laboratory Control Spike
Laboratory Control Spike Duplicate
Maximum Contaminant Level
Method Detection Limit

Michael L. Johnson, LLC

MPN
MRP

MRPP

MS
MSD
MUN

NA
NCL

ND

NDIR

NM

oP

PCD

PDF

PR

QA

QAPP

QC

QMR

RL

RPD

RS

RSD

SIM
SJCDWQC

SOP
SPE
SRM
SWAMP

DS
TIC
TIE
TKN
TOC
TSS
VOA
WQTL

Most Probable Number

Monitoring and Reporting Program
Order No. R5-2008-0005
Monitoring and Reporting Program
Plan

Matrix Spike or Mass Spectrometry
Matrix Spike Duplicate

Municipal and Domestic Supply
(beneficial use)

Not Applicable

North Coast Laboratories Ltd.

Not Detected

Non-dispersive Infrared

Normal Monitoring
Organophosphate

Post Column Detection

Portable Document Format
Percent Recovery

Quality Assurance

Quality Assurance Project Plan
Quality Control

Quarterly Monitoring Report
Reporting Limit

Relative Percent Difference
Resample

Relative Standard Deviation
Selective lon Monitoring

San Joaquin County & Delta Water
Quality Coalition

Standard Operating Procedure
Solid Phase Extraction

Standard Reference Material
Surface Water Ambient Monitoring
Program

Total Dissolved Solids

Technical Issues Committee
Toxicity Identification Evaluation
Total Kjeldahl Nitrogen

Total Organic Carbon

Total Suspended Solids

Volatile Organic Analyte

Water Quality Trigger Limit



LIST OF UNITS

cfs
cm
kg

L
Ibs
mg
mL
ng
NTU
pH
sec
TUa
Hg
pum
uS

cubic feet per second
centimeter

kilogram

Liter

pounds

milligram

milliliter

nanogram
Nephelometric Turbidity Units
Power of Hydrogen
second

Toxic Unit (acute)
microgram
micrometer
microsiemen



3. Distribution List

Distribution list of the 2008 San Joaquin County & Delta Water Quality Coalition QAPP.

Title:

Project Manager

Name (Affiliation):
Michael Johnson (MLJ-LLC)

Tel. No.:
(530) 400-6725

QAPP No:

Project QA Officer

Melissa Turner (MLJ-LLC)

(916) 607-5602

Regional Board Coalition Liaison

Chris Jimmerson (CVRWQCB)

(916) 464-4859

Regional Board ILRP Monitoring
Assessment Supervisor

Susan Fregien (CVRWQCB)

(916) 464-4624

Regional Board QA Officer

Leticia Valadez (CVRWQCB)

(916) 464-4634

Steering Committee Co-Chairman,
SJCDWQC

Mike Wackman (SJCDWQC)

(916) 716-1358

Steering Committee Co-Chairman,
SJCDWQC

John Brodie (SJCDWQC)

(209) 472-7127 X 125

Lab Manager

Jeff Miller (AQUA-Science)

(530) 753-5456

Lab Manager

Diane Anderson (APPL Inc)

(559) 275-2175

Lab Manager

Todd Albertson (Caltest Labs)

(707) 258-4000

Lab Manager

Roxanne Golich-Moore (NCL)

(707) 822-4649




4. PROJECT/TASK ORGANIZATION
4.1 Involved parties and roles.

The San Joaquin County & Delta Water Quality Coalition (SJICDWQC, or Coalition) is a consortium of
farms and farmers obligated to monitor agricultural wastewater discharge from member areas. The broad
goal of the SICDWQC is to conform to the Conditional Waiver of the Irrigated Lands Regulatory Program
(ILRP) developed by the Central Valley Regional Water Quality Control Board (CVRWQCB) and thereby
improve water quality. Monitoring and active outreach are developed by the SICDWQC Steering
Committee. Constituents monitored and associated water quality trigger limits (WQTLSs) are defined by
the CVRWQCB; the CVRWQCB also reviews and approves all monitoring and activities of the
SJCDWQC. To facilitate compliance with the ILRP, the SICDWQC hired Michael L. Johnson LLC (MLJ-
LLC) to provide technical support and sampling services. MLJ-LLC initiates and maintains working
contracts with the necessary laboratories, including Agriculture and Priority Pollutants Laboratories Inc.
(APPL) in Clovis, Caltest Laboratories (Caltest) in Napa, AQUA-Science in Davis, and North Coast
Laboratories Ltd. (NCL) in Arcata.

4.2. Responsibilities of involved parties.

MLJ-LLC is responsible for providing technical support for the selection of sampling locations, techniques
and sample collection, including delivery of samples to laboratories, synthesis of data from laboratories,
and report submission to the CVRWQCB. MLJ-LLC will submit data to the CVRWQCB and will maintain
copies of chains of custody (COC) forms and field sheets at their office. MLJ-LLC will maintain an ILRP
SWAMP Comparable database in which the field results and laboratory results are recorded. MLJ-LLC
will also submit to the CVRWQCB the reports listed in Table 20. The laboratories mentioned above will
provide analytical services for this project in accordance with all method and quality assurance (QA)
requirements found in this QAPP, and will return data to MLJ-LLC in both hardcopy and in approved
electronic data deliverable (EDD) format.



Table 1. (Element 4) Personnel responsibilities.

Name

Organizational Affiliation

Title

Contact Information
(Telephone number, fax
number, email address.)

Regional Board

Phone: (916) 464-4859

Chris Jimmerson CVRWQCB o - Fax: (916) 464-4774
Coalition Liaison .
cjimmerson@waterboards.ca.gov
Steering Committee .
Mike Wackman SJCDWQC Co-Chairman, ?l?:ggel(lgvl\/%;%s?nl:grsns
SJCDWQC )
Steering Committee Phone: 209.472-7127 X 125
John Brodie SJCDWQC Co-Chairman, Fax(209) 472-7980
SJICDWQC rvranglr@yahoo.com
Project Manager and Phone: (530) 400-6725
Michael Johnson MLJ-LLC - . Fax: (530) 756-5225
Technical Advisor . .
mjohnson@mlj-lic.com
Phone: (916) 607-5602
Melissa Turner MLJ-LLC Project QA Officer Fax: (530) 756-5225

mturner@mlj-lic.com

Jeff Miller

AQUA-Science

Lab Manager

Phone: (530) 753-5456
Fax: (530) 753-6001
aquasci@aol.com

Diane Anderson

APPL Inc

Lab Manager

Phone: (559) 275-2175
Fax: (559) 275-4422
danderson@applinc.com

Todd Albertson

Caltest Labs

Lab Manager

Phone: (707) 258-4000
Fax: (707) 226-1001
todd_albertson@caltestlabs.com

Roxanne Golich-Moore

NCL

Lab Manager

Phone: (707) 822-4649
Fax: (707) 822-4649
rgolich@northcoastlabs.com

4.3 Quality Assurance Officer role.

The project QA Officer, Melissa Turner of MLJ-LLC, is responsible for establishing the QA/QC guidelines
for field sampling and analysis procedures in this QAPP. In addition to procedural QA/QC, Melissa
Turner tracks the percentage of QA/QC samples analyzed during the time frame specified within this
QAPP to maintain more than the minimum of 5% field QA/QC samples and 5% or 1 per batch lab QA/QC
samples where applicable. Melissa Turner is responsible for reviewing laboratory protocol to confirm
laboratory compliance with ILRP analysis guidelines and she is ultimately responsible for reviewing hard-
copy and electronic data both for accuracy and SWAMP comparability.

4.4 Persons responsible for QAPP update and maintenance.

Melissa Turner, MLJ-LLC and project QA Officer, is responsible for creating, maintaining, and updating
the official approved QAPP. Changes and updates to this QAPP may be made after a review of the
evidence for change by CVRWQCB'’s Project Manager and Quality Assurance Officer, and with the
concurrence of the SICDWQC Steering Committee. The MLJ-LLC QA Officer will be responsible for
making the changes, submitting drafts for review, preparing a final copy, and submitting the final version

for signature.
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4.5 Organizational chart and responsibilities

Figure 1. Organizational chart.

CVRWQCB ILRP Monitoring
Assessment Project Manager

Susan Fregien

CVRWQCB Coalition Liaison

Chris Jimmerson

SJCDWQC Steering Committee
Co-Chairmen

Mike Wackman
John Brodie

Project QA Officer

Melissa Turner

Project Manager, Technical
Advisor, Monitoring Manager

Michael Johnson

Contract Laboratory QA Contract Laboratory QA Contract Laboratory QA Contract Laboratory QA
Officer, APPL Inc Officer, Caltest Labs Officer, AQUA-Science Officer, NCL Ltd
Frances Lediaev Sonya Babcock Kimberley Miller Theresa Sherman
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4.6. Project team members and project advisors.

The SJICDWQC monitoring project team is composed of the SICDWQC Steering Committee (co-
chairmen: Mike Wackman & John Brodie) and the QA Officer Melissa Turner of MLJ-LLC. Michael
Johnson of MLJ-LLC provides technical support to the SICDWQC while also managing the monitoring
and compiling the data. MLJ-LLC manages the contract laboratories and their individual QA Officers
listed in Section 3.1.
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5. PROBLEM DEFINITION/BACKGROUND
5.1 Problem statement.

Agricultural lands are source of water discharged to waters of the State. The discharged water may be
initially taken into the irrigation system and subsequently discharged as a result of a variety of practices
including flood irrigation or as tail water from furrow irrigation. Discharge may also be the result of rains
during the storm season. Once water has passed through an irrigation system its physical properties can
change, and on occasion its chemical content may change as well. Examples of the physical changes
include increasing water temperature, lowered dissolved oxygen, or increased turbidity. Examples of
chemical changes include flushing nutrients, pesticides, or salts from fields into the receiving water body.
The effect of return flow on a water body can be reduced water quality sufficiently to limit the potential of
the water to be used for this same or other beneficial uses. This project is undertaken to characterize
discharge from irrigated agriculture and determine if the discharge is impairing beneficial uses of water
bodies. Once impaired water bodies are identified, it is the responsibility of the Coalition to contact
members and suggest alternative practices or solutions that may prevent further degradation.

5.2 Decisions or outcomes.

The Amended Coalition Group Conditional Waiver of Waste Discharge Requirements for Discharges from
Irrigated Lands, Order No. R5-2006-0053 (hereafter referred to as the Conditional Waiver), Monitoring
and Reporting Program, Order No. R5-2008-0005 (Order), regulates discharge from agricultural lands.
The results of the monitoring outlined in this QAPP will allow the SJICDWQC to determine which water
bodies are impaired and institute appropriate outreach measures. Impairment is based on Conditional
Waiver WQTLs which were developed based on the CVRWQCB Basin Plan. The WQTL'’s are set at a
level to protect the most sensitive beneficial use for a given constituent.

5.3 Water quality or regulatory criteria.

Under the guidelines established by the Conditional Waiver the CVRWQCB set specific WQTLs for a
number of parameters and compounds; no waters within Coalition boundaries should exceed these
WQTLs. To determine if water discharged within the Coalition area meets the WQTLSs, the Coalition
conducts monthly monitoring based on the MRPP.

This ongoing project will continue to monitor water quality within the SICDWQC region (defined in the
SJCDWQC Watershed Evaluation Report, submitted April 1, 2004) by regularly analyzing water samples
collected from sites within subwatersheds in the region. Field parameters will be measured in situ, while
physical parameters and chemical content will be analyzed in a laboratory environment. The sampling
methods used are adapted from those used in the past by MLJ-LLC; the laboratory analytical methods
used are approved EPA methods specific to each compound or test. All methods are explained in detalil
in the appendices of this QAPP.

Previous monitoring by the SICDWQC under the Conditional Waiver has characterized water quality
issues within the Coalition area as a result of agricultural discharge. Regular monitoring allows Coalition
members to take active steps and focus efforts and funding to prevent discharge of waste. Ultimately, the
goal of the SICDWQC is to achieve 100% compliance with all WQTLs through a combination of
approaches including but not limited to refining or implementing management practices by the growers
responsible for the discharges. The monitoring program will help identify areas in which management
practices or different pesticide application practices may be most effective, and also identify areas in
which water quality meets the defined objectives. The specific WQTLs that the project has agreed to
meet are periodically reviewed and updated; at the time of this QAPP submittal, the WQTLSs for each
constituent are shown in Table 13 and Table 14 (Element 13), but are subject to change.
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6. PROJECT DESCRIPTION
6.1 Work statement and produced products.

Ambient water and sediment quality monitoring for agricultural discharge will occur using three types of
monitoring: Core Monitoring Assessment Monitoring, and Management Plan Monitoring. Combined, these
three levels of monitoring are designed to characterize the discharge from irrigated agriculture as a result
of irrigation and storm water runoff. Core Monitoring will occur at sites that have undergone intensive
monitoring in the past to assess general water quality trends over time. Assessment Monitoring will occur
at sites that have not been well characterized by previous monitoring. Samples collected from
Assessment Monitoring locations will be analyzed for a large suite of constituents to adequately
characterize water quality at those sites. This monitoring strategy allows for comprehensive monitoring in
the short term and general trend monitoring over successive years.

The Coalition area has been divided into six zones based on hydrology, crop types, land use, soil types,
and rainfall. For a description of each zone’s land use, hydrology, precipitation, soil types and crop
patterns refer to the Description of Coalition Area section of the Monitoring and Reporting Program Plan
(MRPP). The zone names are based on the Core Monitoring location within that area and include: 1)
Mokelumne River @ Bruella Zone, 2) French Camp @ Airport Way Zone, 3) Terminous Tract Drain @
Hwy 12 Zone, 4) Roberts Island Drain @ Holt Ave Zone, 5) Lower San Joaquin Zone, and 6) Contra
Costa Zone. Each zone will be monitored at one Core Monitoring location and one Assessment
Monitoring location. The Assessment Monitoring location will rotate every two years except for Lower San
Joaquin Zone and Contra Costa Zone. The Coalition has not previously sampled within the Lower San
Joaquin Zone due to the limited amount of agricultural discharge and therefore there will be three
Assessment Monitoring locations. Two sites will be monitored within this zone as Assessment Monitoring
locations from October 2008 to December 2010 to characterize irrigated agriculture for this entire zone. In
2010 one site will be selected to become the Core Monitoring location and the third site will rotate into the
Assessment Monitoring rotation in January 2011. The Contra Costa Zone will not have any Core or
Assessment Monitoring locations due to the large amount of urban within the zone. The Coalition will
continue to conduct Management Plan monitoring within this zone for previously sampled location (Sand
Creek @ Hwy 4 Bypass).

To allow the Coalition to monitor a large number of waterbodies across the six zones, the Assessment
Monitoring sites will be rotated every two years. If an Assessment Monitoring site exhibits more than one
water quality exceedance within the two years of monitoring, it will become part of the SICDWQC
Management Plan monitoring which requires additional monitoring beyond the initial two years. For site
subwatersheds that are currently under a management plan, the Coalition will continue to monitor at that
location for the constituents within the management plan for which it is listed. For additional details on the
monitoring strategy of the Coalition, refer to the MRPP.

Toxicity tests to assess survival or growth relative to a control sample will occur during assessment
monitoring. Highly toxic samples that reduce survival >50% relative to the control or for algae exhibit
suppressed growth of >50% relative to the control will undergo a Toxicity Identification Evaluation (TIE),
and in cases where there is no survival or growth a dilution series is initiated. The results of toxicity tests
will be compared to the results of water column chemical analyses to support a stronger interpretation of
each toxicity result.

In addition to the water column analyses the Coalition will conduct sediment quality monitoring twice per
year between the dates listed in Table 4. Sediment sampling will consist of a toxicity test to Hyalella
azteca and additional physical parameters identified in Table 2. Samples which show statistically
significantly toxicity to H. azteca and exhibit a >20% reduction in survival compared to the control will
require pesticide analysis of the pesticides listed in Table 2.

During a calendar year MLJ-LLC will provide the CVRWQCB with exceedance reports within five

business days of receiving field and analytical results, as well as three quarterly data deliveries and one
annual report. Report requirements are described in the MRPP.
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6.2 Constituents to be monitored and measurement techniques

All constituents listed in the MRP are included in Table 2 except for fecal coliform (Group A pesticides are
listed in Table 3). The Coalition has been monitoring for E. coli since 2004 using the water quality trigger
limit (WQTL) WQTL of 235 MPN/100mL (a fecal coliform number). E. coli is a sub-category of fecal
coliform and therefore if the amount of E. coli detected in a sample is above the WQTL than it is assumed
that the fecal coliform is also above the WQTL and the sample is treated as exceeding a fecal coliform
WQTL. Itis not necessary therefore to also collect a sample for fecal coliform analysis.

A total of 17 constituents and parameters will be measured at each visit to each Core site, including a
three-species water column toxicity test. At each visit to each Assessment site, and every third year for
each Core site, a total of 63 constituents and parameters will be measured. Twice per year, once in the
storm season and once during irrigation season, sediment will be analyzed for toxicity, total organic
carbon, and grain size. Those sediment samples which are demonstrated to be toxic will be analyzed for
each of eight pesticides. Measurement techniques for water and sediment constituents vary by analyte
and all are listed with the full constituent list in Table 2.
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Table 2. (Element 6) Constituents and parameters.

Constituents and parameters measured, grouped by category. Laboratory SOPs are available in the

appendices.
Assessment
. . . . A) and/or
Constituent Matrix Analyzing Lab Method Analysis Type (C)ore ©)
Monitoring
Physical Parameters
Photo Monitoring NA NA Digital capture NA ngr:/:r\:tery
Flow Fresh Water Field Measure USGS R2Cross Electromagnetic Induction A C
streamflow Method
pH Fresh Water Field Measure EPA 150.1 Glass Electrode A C
Electrical Conductivity | Fresh Water Field Measure EPA 120.1 Electrode Cell A C
Dissolved oxygen Fresh Water Field Measure SM 4500-O Steady State Polarographic A C
Temperature Fresh Water Field Measure SM 2550 Thermistor A C
Turbidity Fresh Water Caltest EPA 180.1 Nephelometric A C
Total Dissolved Solids | Fresh Water Caltest SM2540C Filtration/Evaporation A C
Total Suspended | Fresh water Caltest SM2540D Filtration/Dry Weight A C
Hardness Fresh Water Caltest SM2340C Na,EDTA Titration A C
Total Organic Carbon Fresh Water SM5310B NDIR Detection A C
Pathogens
Escherichia coli | Fresh Water Caltest | SM 9223B | Colilert media A C
Toxicity
Fresh Water AQUA-Science EPA 821-R-02-012 Acute 96 Hour Survival A
Water Column Toxicity - -
Fresh Water AQUA-Science EPA 821-R-02-013 Chronic 96 Hour Growth A
Sediment Toxicity Sediment AQUA-Science EPA 600/R-99-064 Acute 10 day Survival A
Carbamates
Aldicarb Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Carbaryl Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Carbofuran Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Methiocarb Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Methomyl Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Oxamyl Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Organochlorines
DDD Fresh Water APPL Inc EPA 8081A GC,ECD A
DDE Fresh Water APPL Inc EPA 8081A GC,ECD A
DDT Fresh Water APPL Inc EPA 8081A GC,ECD A
Dicofol Fresh Water APPL Inc EPA 8081A GC,ECD A
Dieldrin Fresh Water APPL Inc EPA 8081A GC,ECD A
Endrin Fresh Water APPL Inc EPA 8081A GC,ECD A
Methoxychlor Fresh Water APPL Inc EPA 8081A GC,ECD A
Organophosphates
Azinphos-methyl Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Chlorpyrifos Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Diazinon Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Dichlorvos Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Dimethoate Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Dimeton-s Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Disulfoton Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Malathion Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Methamidiphos Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Methidathion Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Parathion, methyl Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Phorate Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Phosmet Fresh Water APPL Inc EPA 8141A Capillary Column, GC/MS A
Herbicides
Atrazine Fresh Water APPL Inc EPA 619 GC A
Cyanazine Fresh Water APPL Inc EPA 619 GC A
Diuron Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Glyphosate Fresh Water NCL Ltd EPA 547 DAI HPLC, PCD, FD A
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Assessment

. . . . (A) and/or
Constituent Matrix Analyzing Lab Method Analysis Type Core (C)
Monitoring
Linuron Fresh Water APPL Inc EPA 8321 HPLC, ESI/APC, LC/MS A
Paraquat dichloride Fresh Water APPL Inc EPA 549.1 SPE, HPLC, UV detection A
Simazine Fresh Water APPL Inc EPA 619 GC A
Trifluralin Fresh Water APPL Inc EPA 8141 Capillary Column, GC/MS A
Metals
Arsenic Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Boron Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Cadmium Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Copper Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Lead Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Molybdenum Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Nickel Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Selenium Fresh Water Caltest EPA 200.8 ICP-MS (Reaction Cell) A
Zinc Fresh Water Caltest EPA 200.8 ICP-MS (Collision Cell) A
Nutrients
Total Kjeldahl Nitrogen | Fresh Water Caltest SM4500NH3 C Tecator Auto Titration A C
Nitrate (as N)+ Nitrite Fresh Water Caltest EPA 353.2 Colonm_etnc, Autom_ated A C
(as N) Cadmium Reduction
Total Ammonia Fresh Water Caltest SM4500NH3 C Tecator Auto Titration A C
Total Phosphorus Fresh Water Caltest SM4500PE Colorimetric Analysis A C
Soluble Fresh Water Caltest SM4500PE Colorimetric Analysis A C
Orthophosphate
Sediment
Bifenthrin Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Cyfluthrin Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Cypermethrin Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Deltamethrin: Sediment Caltest GCMS-NCI-SIM GCIMS/SIM Al
Tralomethrin
Esfenvalerate Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Lambda-Cyhalothrin Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Permethrin Sediment Caltest GCMS-NCI-SIM GCI/MS/SIM Al
Fenpropathrin Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Chlorpyrifos Sediment Caltest GCMS-NCI-SIM GC/MS/SIM Al
Total Solids Sediment Caltest SM2540B Gravimetric A
Total Organic Carbon Sediment Caltest® Walkley Black Oxidation & Titration A
Grain Size Sediment Caltest? ASTM D-422-63°, Dry Sieve® & Laser Light A5

ASTM D4464M-85*

Scattering*

NDIR: Non-dispersive infrared
HPLC: High performance liquid chromatography
ESI: Electrospray ionization
APC: Atmospheric pressure chemical ionization
LC: Liquid chromatography

MS: Mass spectrometry

ICP-MS: Inductively coupled plasma mass spectroscopy
! If needed based on criteria described in text above

2Subcontracted to PTS Geo Laboratories

®For particle sizes 6.351-0.037 mm
“For particle sizes 0.4-2000 pm
® Simultaneous with sediment toxicity sampling

GC: Gas Chromatography
ECD: Electron capture detector
DAI: Direct aqueous injection
PCD: Post column detection
FDe: Fluorescence detection
SPE: Solid phase extraction
SIM: Selective lon Monitoring
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Special project monitoring will include specific targeted studies for the implementation of a Management
Plan that results from more than one exceedance within three years of either Core or Assessment
Monitoring. Monitoring for Management Plans may include more extensive monitoring than what is
required in the Core Monitoring or Assessment Monitoring schedules. The schedule for Special Project
Monitoring will be determined as outlined in the SICDWQC Management Plan which is updated on a
yearly basis. Special project monitoring may also occur in areas where targeted source identification
studies must take place or Total Maximum Daily Load (TMDL) studies are required (refer to the Special
Project Monitoring section of the MRPP for a list of all 303(d) listed water bodies). Of all 303(d) listed
causes of impairment, the Coalition has monitored for all constituents in all portions of the Delta with the
exception of the Group A pesticides and diazinon in Zone 4 (which would be representative of the reach
of Five Mile Slough from Alexandria Place to Fourteen Mile Slough).

The Coalition will monitor Group A pesticides at four sites: Mokelumne River @ Bruella Road, Duck
Creek @ Highway 4, Drain @ Woodbridge Road, and Roberts Island Drain @ Holt Road. Of these four,
the Drain @ Woodbridge Road is a new site and will have the full Assessment Monitoring, the other three
sites are Core Monitoring sites and will have Group A pesticides added to the suite of constituents.
These four sites will be representative of 303(d) listed sites in the four portions of the Delta in the
Coalition region. Group A pesticides are considered legacy pesticides and the most recent use of any
Group A pesticide was in 2006 (endosulfan). Therefore, if the Coalition does not detect any Group A
pesticides during 2008/2009 monitoring, the Coalition will have demonstrated that these pesticides are
not negatively affecting water quality and will discontinue monitoring for Group A pesticides in 2010. The
status of TMDLs and 303(d) listed water bodies and their associated constituents will be reviewed
annually in the Annual Monitoring Report.

Table 3. (Element 6) Additional constituents monitored for CWA 303(d) compliance.

Analyzing

Assessment (A) and/or

Site Name Constituent Matrix Lab Method Analysis Type Core (C) Monitoring
. As needed to characterize
Aldrin Fresh Water APPL Inc EPA 8081A GC, ECD 303d listed waterbodies
, Chlordane Fresh Water | APPLInc | EPA8081A | GC, ECD As needed to characterize
Mokelumne River @ 303d listed waterbodies
Bruella Rd Heptachlor Fresh Water | APPLInc | EPA808IA | GC, ECD As needed to characterize
303d listed waterbodies
. As needed to characterize
Duck Creek @ Heptachlor epoxide Fresh Water APPL Inc | EPA 8081A GC, ECD 303d listed waterbodies
Highway 4 Hexachlorocyclohexane As needed to characterize
(alpha-BHC) Fresh Water APPL Inc | EPA 8081A GC, ECD 303d listed waterbodies
Hexachlorocyclohexane As needed to characterize
Drain @ (beta-BHC) Fresh Water APPLInc | EPA 8081A GC, ECD 303d listed waterbodies
Woodbridge Rd Hexachlorocyclohexane As needed to characterize
(gamma-BHC; Lindane) Fresh Water APPLInc | EPA 8081A GC, ECD 303d listed waterbodies
Hexachlorocyclohexane As needed to characterize
Roberts Island Drain | (delta-BHC) Fresh Water APPL Inc | EPA 8081A GC, ECD 3034 listed waterbodies
Holt Rd i
@ Endosulfan Fresh Water | APPLInc | EPA8081A | GC, ECD As needed to characterize
303d listed waterbodies
Toxaphene Fresh Water | APPLInc | EPA8081A | GC,ECD As needed to characterize

303d listed waterbodies

6.3 Project schedule

The project will advance with deliverable dates outlined in the table below. The table provides dates for
the first year this QAPP is active. Beyond 2009 the year advances but the month and day of each date
will remain roughly the same. If in subsequent years the deliverable due date is not a weekday it will

change to the first business day after the due date.
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Table 4. (Element 6) Project schedule timeline.

Date (MM/DD/YY)
Activity Anticipated Anticipated Deliverable belierEle bue
Date of Date of Date
Initiation Completion
Prior Year Monitoring 01/01/09 12/31/09 Annual Monitoring Report 03/01/10
Quarter 1 Monitoring, 01/01/09 03/31/09 Quarterly Monitoring Data 06/01/09
Monthly Report
. . Results included in Quarterly Either 06/01/09 or
Sediment Monitoring #1 03/01/09 04/30/09 Monitoring Report 09/01/09
Quarter 2 Monitoring, 04/01/09 06/30/09 Quarterly Monitoring Data 09/01/09
Monthly Report
Quarter 3 Monitoring, 07/01/09 09/30/09 Quarterly Monitoring Data 12/01/09
Monthly Report
. . Results included in Quarterly Either 12/01/09 or
Sediment Monitoring #2 08/15/09 10/15/09 or Annual Monitoring Report 03/01/10

6.4 Geographical setting.

The Coalition region includes parts of San Joaquin, Contra Costa, Alameda and Calaveras counties and
comprises approximately 1,057,350 acres of which 548,362 (52%) are considered irrigated agriculture.
The County Agricultural Commissioner’s offices, for San Joaquin, Contra Costa, Alameda and Calaveras
Counties, note that there are 520,172 acres, 22,000 acres, 3,695 acres and 2,495 acres of irrigated farm
lands in the Coalition region respectively in their counties (San Joaquin acreage is from the 2002
Agricultural Report). Contra Costa, Alameda and Calaveras County acreages are estimates because not
all of the county area is within the Coalition area.

The northern border of the Coalition area corresponds to the county line between San Joaquin and
Sacramento Counties. The eastern portion of the Coalition area was expanded in April of 2004 and now
includes portions of Calaveras County that are the upper Calaveras River, Bear Creek, and Mokelumne
River subwatersheds. These subwatersheds extend from San Joaquin County into Calaveras County.
Agricultural land use in this part of the Coalition area is primarily orchards and vineyards and includes a
very small amount of irrigated agriculture. The southern border of the Coalition area is the Stanislaus
River with the exception of the Del Puerto and West Stanislaus Irrigation Districts at the southern edge of
the Coalition area, which are not covered by the Coalition. The Coalition boundary at the southwest
corner of San Joaquin County is approximately that of the Delta Mendota Canal and California Aqueduct.
The western boundary of the Coalition area has also been expanded and now lies along the western
boundary of the CVRWQCB (Region 5) in Contra Costa County and Alameda County. There are several
small subwatersheds in this portion of the Coalition region including the Kellogg Creek, Marsh Creek,
Sand Creek, and Brushy Creek subwatersheds that drain from Mount Diablo. These water bodies flow
east through urban areas on the western edge of the central Delta. Growers from these areas joined the
Coalition at its inception and the expansion of the Coalition boundary is a formal recognition of their
membership in the Coalition.

Within the Coalition area, the lower reaches of the San Joaquin River drain the California Central Valley
(Valley). Drainage water is either exported to the San Francisco Bay through the Delta, or conveyed
southward via the State Water Project and the Delta Mendota Canal. There are three major rivers in the
Coalition area other than the San Joaquin River: Stanislaus River, Calaveras River, and Mokelumne
River. These east side tributaries of the San Joaquin River drain a major portion of the Sierra Nevada
Mountain range from east to west. The watershed of the Coalition area is the crest of the Sierra Nevada,
and the drainage area is bounded by the San Joaquin River on the west, the Stanislaus River on the
south, and the Mokelumne River on the north. Intermediate sized water bodies in the Coalition region
(Littlejohns Creek, Duck Creek, Lone Tree Creek, Bear Creek, French Camp Slough, Dry Creek, Marsh
Creek, Mormon Slough, Mosher Creek, and Pixley Slough) are tributaries to either one of the major rivers
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or discharge to the San Joaquin Delta. Smaller water bodies found in the Coalition area are primarily
canals and ditches that convey water to one of the larger rivers or intermediate creeks/sloughs, or are
used to drain Delta islands (Figure 1).

The San Joaquin County Delta Water Quality Coalition topography varies greatly from the foothills of the
Coast range to the delta islands up to the Sierras. Due to this large diversity in topography and weather,
agriculture is only occurring in the flatter, more temperate valley and delta regions. The coastal range is
too dry to farm and the Sierras are too cold and rocky, with a short growing season due the snow at
higher elevations. The snow melt from the Sierras melts in the early spring to provide water to the
Mokelumne and Calaveras Rivers. This snow pack helps provide runoff later into the spring and summer
providing water for a longer irrigation season for corps in the valley.

6.5 Photo monitoring

A minimum of four photos of each sampling site will be submitted to the CVRWQCB with the Annual
Monitoring Report along with the target GPS coordinates. The photos will depict a general site overview,
an upstream view, a downstream view, and the entrance to the location where the samples are collected.

6.6 Constraints

Certain periods of high runoff volume, such as during intense storms, may completely flush contaminants
through a water system before they can be captured and measured. Assessment of water quality for the
Conditional Waiver is thus a best estimate based on discrete instantaneous measurements.

Water quality parameters may be expressed as instantaneous load (ug constituent/second). This method
of expressing load is not always accurate for some reasons and not always possible for other reasons,
including that the water body may flow intermittently and so may not be flowing during the sampling visit,
or the sampler may be unable to measure discharge safely when a sample is collected.
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7. QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA
7.1. Data quality objectives.

Data quality objectives are listed below and in Tables 5-7.

Measurement or Analyses Type Applicable Data Quality Objective

Field Measurements Accuracy, Precision, Completeness

Physical Parameters Accuracy, Precision, Completeness, Recovery

Toxicity Precision, Completeness

Pathogens Precision, Completeness, Contamination

Nutrients Accuracy, Precision, Completeness, Recovery, Contamination
Metals Accuracy, Precision, Completeness, Recovery, Contamination
Carbamates Accuracy, Precision, Completeness, Recovery, Contamination
Organochlorines Accuracy, Precision, Completeness, Recovery, Contamination
Organophosphates Accuracy, Precision, Completeness, Recovery, Contamination
Pyrethroids Accuracy, Precision, Completeness, Recovery, Contamination
Herbicides Accuracy, Precision, Completeness, Recovery, Contamination

Data quality objectives for accuracy, precision, completeness, recovery, and contamination are
determined through a combination of instrument calibration and the analysis of duplicates, blanks, and
spikes. Completeness is assessed with each annual monitoring report based on the number of samples
successfully obtained and validated for use and the proportion of quality control samples that are within
acceptance criteria.

Field measurements are taken with a YSI 556 MPS multi-parameter system and a Marsh McBirney
FloMate 2000; accuracy and precision are measured during calibration (if applicable), taking into account
the manufacturers specifications. For all other types of analysis accuracy, precision, and recovery are
assessed through use of QC samples, including lab spikes and matrix spikes to assess accuracy and
recovery, and lab and field duplicates to assess precision.

7.2 Project action limits.

Project action limits, also referred to as WQTLSs, are listed in Table 13 and Table 14 (Element 13).

7.3 Acceptance criteria of previously collected information.

All data used by this project must meet the accuracy, precision, and recovery criteria in Tables 5-7 (where

applicable). Data that fails to meet the criteria will undergo a review following the guidelines established
in Group D, Element 22 of this QAPP before being accepted for use.
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Table 5. (Element 7) Data quality objectives for field and laboratory accuracy, precision, and
completeness measurements.

Data quality objectives in measurements of accuracy, precision, and completeness.

. Lab
. . MaF“X Control Accuracy/ La_\b ..
Constituent Matrix Spike - Duplicate Precision Completeness
Frequency' sl | Reeeen Frequency'
Frequency
Physical Parameters

Flow Fresh Water N/A N/A +2% 1 per batch +2% 90%
pH Fresh Water N/A N/A +0.5 units 1 per batch +0.5 units 90%
Specific Conductivity Fresh Water N/A N/A +5% 1 per batch +5% 90%
Dissolved oxygen Fresh Water N/A N/A +0.5 mg/L 1 per batch +0.5 mg/L or £10% 90%
Temperature Fresh Water N/A N/A +0.5°C 1 per batch +0.5°C or 10% 90%
Turbidity Fresh Water N/A N/A N/A 1 per batch RPD < 20% 90%
Total Dissolved Solids Fresh Water N/A N/A N/A 1 per batch RPD < 20% 90%
Total Suspended Solids Fresh Water N/A N/A N/A 1 per batch RPD < 20% 90%
Hardness Fresh Water | 1 per batch | 1 per batch | 80-120% 1 per batch RPD < 20% 90%
Total Organic Carbon Fresh Water | 1 per batch | 1 per batch | 80-120% 1 per batch RPD < 20% 90%

Pathogens
Escherichia coli Fresh Water | 1 per batch | 1 per batch | N/A | 1perbatch | Rig< 3.27*mean Riy | 90%

Toxicity

Water Column Toxicity Fresh Water | 1 per batch | 1 per batch N/A 1 per batch RPD < 25% 90%
Sediment Toxicity Sediment | 1 per batch | 1 per batch N/A 1 per batch RPD < 25% 90%

Carbamates
Aldicarb Fresh Water | 1 per batch | 1 per batch | 31-133% 1 per batch RPD < 25% 90%
Carbaryl Fresh Water | 1 per batch | 1 per batch | 44-133% 1 per batch RPD < 25% 90%
Carbofuran Fresh Water | 1 per batch | 1 per batch | 36-165% 1 per batch RPD < 25% 90%
Methiocarb Fresh Water | 1 per batch | 1 per batch | 35-142% 1 per batch RPD < 25% 90%
Methomyl Fresh Water | 1 per batch | 1 per batch | 23-152% 1 per batch RPD < 25% 90%
Oxamyl Fresh Water | 1 per batch | 1 per batch | 10-117% 1 per batch RPD < 25% 90%

Organochlorines
DDD Fresh Water | 1 per batch | 1 per batch | 38-135% 1 per batch RPD < 25% 90%
DDE Fresh Water | 1 per batch | 1 per batch | 21-134% 1 per batch RPD < 25% 90%
DDT Fresh Water | 1 per batch | 1 per batch | 18-145% 1 per batch RPD < 25% 90%
Dicofol Fresh Water | 1 per batch | 1 per batch | 40-135% 1 per batch RPD < 25% 90%
Dieldrin Fresh Water | 1 per batch | 1 per batch | 48-121% 1 per batch RPD < 25% 90%
Endrin Fresh Water | 1 per batch | 1 per batch | 24-143% 1 per batch RPD < 25% 90%
Methoxychlor Fresh Water | 1 per batch | 1 per batch | 30-163% 1 per batch RPD < 25% 90%
Organophosphates

Azinphos-methyl Fresh Water | 1 per batch | 1 per batch | 36-189% 1 per batch RPD < 25% 90%
Chlorpyrifos Fresh Water | 1 per batch | 1 per batch | 61-125% 1 per batch RPD < 25% 90%
Diazihon Fresh Water | 1 per batch | 1 per batch | 57-130% 1 per batch RPD < 25% 90%
Dichlorvos Fresh Water | 1 per batch | 1 per batch | 10-175% 1 per batch RPD < 25% 90%
Dimethoate Fresh Water | 1 per batch | 1 per batch | 68-202% 1 per batch RPD < 25% 90%
Dimeton-s Fresh Water | 1 per batch | 1 per batch | 40-125% 1 per batch RPD < 25% 90%
Disulfoton Fresh Water | 1 per batch | 1 per batch | 47-117% 1 per batch RPD < 25% 90%
Malathion Fresh Water | 1 per batch | 1 per batch | 47-125% 1 per batch RPD < 25% 90%
Methamidiphos Fresh Water | 1 per batch | 1 per batch | 25-136% 1 per batch RPD < 25% 90%
Methidathion Fresh Water | 1 per batch | 1 per batch | 50-150% 1 per batch RPD < 25% 90%
Parathion, methyl Fresh Water | 1 per batch | 1 per batch | 55-164% 1 per batch RPD < 25% 90%
Phorate Fresh Water | 1 per batch | 1 per batch | 44-117% 1 per batch RPD < 25% 90%
Phosmet Fresh Water | 1 per batch | 1 per batch | 50-150% 1 per batch RPD < 25% 90%

Herbicides
Atrazine Fresh Water | 1 per batch | 1 per batch | 39-156% 1 per batch RPD < 25% 90%
Cyanazine Fresh Water | 1 per batch | 1 per batch | 22-172% 1 per batch RPD < 25% 90%
Diuron Fresh Water | 1 per batch | 1 per batch | 52-136% 1 per batch RPD < 25% 90%
Glyphosate Fresh Water | 1 per batch | 1 per batch | 85.7-121% | 1 per batch RPD < 25% 90%
Linuron Fresh Water | 1 per batch | 1 per batch | 49-144% 1 per batch RPD < 25% 90%
Paraquat dichloride Fresh Water | 1 per batch | 1 per batch | 50-141% 1 per batch RPD < 25% 90%
Simazine Fresh Water | 1 per batch | 1 per batch | 21-179% 1 per batch RPD < 25% 90%
Trifluralin Fresh Water | 1 per batch | 1 per batch | 40-148% 1 per batch RPD < 25% 90%

Metals
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Lab

" A Magrix Control Accuracy/ La.‘b -
Constituent Matrix Spike ik R Duplicate Precision Completeness
Frequency’ sple | ReEEy Frequency'
Frequency
Arsenic Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Boron Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Cadmium Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Copper Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Lead Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Molybdenum Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Nickel Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Selenium Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Zinc Fresh Water | 1 per batch | 1 per batch | 85-115% 1 per batch RPD < 20% 90%
Nutrients
Total Kjeldahl Nitrogen Fresh Water | 1 per batch | 1 per batch | 90-110% 1 per batch RPD < 20% 90%
Nitrate (as N)+ Nitrite (as N) | Fresh Water | 1 per batch | 1 per batch | 90-110% 1 per batch RPD < 20% 90%
Total Ammonia Fresh Water | 1 per batch | 1 per batch | 90-110% 1 per batch RPD < 20% 90%
Total Phosphorus Fresh Water | 1 per batch | 1 per batch | 90-110% 1 per batch RPD < 20% 90%
Soluble Orthophosphate Fresh Water | 1 per batch | 1 per batch | 90-110% 1 per batch RPD < 20% 90%
Sediment Sampling
Bifenthrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Cyfluthrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Cypermethrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Deltamethrin;Tralomethrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Esfenvalerate Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Lambda-Cyhalothrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Permethrin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Fenpropathin Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Chlorpyrifos Sediment | 1 per batch | 1 per batch | 10-160% 1 per batch RPD < 25% 90%
Total Solids Sediment N/A N/A N/A 1 per batch RPD < 25% 90%
Total Organic Carbon Sediment N/A 1 per batch | 75-125% 1 per batch RPD < 20%* 90%
Grain Size Sediment N/A N/A N/A 1 per batch RPD < 25% 90%

"Either a matrix spike duplicate or a lab control spike duplicate may function as the lab duplicate in any batch. A CRM may be used
in place of a lab control spike.

*if result > 10x MDL
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Table 6. (Element 7). Data quality objectives for field and laboratory accuracy and precision
measurements of additional constituents monitored for CWA 303(d) compliance.

Data quality objectives in measurements of accuracy, precision, and completeness of constituents
monitored for CWA 303(d) compliance. Either a Matrix Spike duplicate or a Lab Control Spike duplicate
may function as the lab duplicate in any batch.

Matrix
Spike/Lab Accuracy/ Lab
Site Name Constituent Matrix Control Recovery Duplicate Precision Completeness
Spike y Frequency
Frequency
. Aldrin Fresh Water 1 per batch 11-138% 1 per batch | RPD < 25% 90%
Mokelumne River ["Chiordane Fresh Water | 1 per batch 44-152% | 1 per batch | RPD < 25% 90%
@ BruellaRd Heptachlor Fresh Water | 1 per batch 24-124% | 1 per batch | RPD < 25% 90%
Heptachlor epoxide Fresh Water 1 per batch 58-109% 1 per batch | RPD < 25% 90%
Duck Creek @ a?gﬁgPé(Lrggyclohexane Fresh Water 1 per batch 33-111% 1 per batch | RPD <25% 90%
Highway 4
H)eeﬁzf:gﬁ(r:c;cyclohexane Fresh Water 1 per batch 49-119% 1 per batch | RPD < 25% 90%
Drain @ Hexachlorocgt?lo_hixane Fresh Water 1 per batch 40-114% 1 per batch | RPD < 25% 90%
Woodbridge Rd (gamma-BHC; Lindane)
'(*d"‘;ftzc_g'grco)cyc")hexa”e Fresh Water | 1 per batch 12-97% | 1 per batch | RPD < 25% 90%
Roberts Island Endosulfan | Fresh Water 1 per batch 50-131% 1 per batch | RPD < 25% 90%
Drain @ Holt Rd Endosulfan Il Fresh Water 1 per batch 55-128% 1 per batch | RPD <25% 90%
Toxaphene Fresh Water 1 per batch 23-140% 1 per batch | RPD < 25% 90%

Table 7. (Element 7) Data quality objectives for field and laboratory contamination measurements.

Includes additional constituents monitored for CWA 303(d) compliance.

Group Field/Method Blank Criterion FRE e Method Blank Frequency
Frequency
; FB < RL or < sample/s, o
Physical Parameters MB < RL or if 23 avg +2 s.d < RL 5% 1 per batch
Toxicity NA NA NA
FB < RL or < sample/5, 0
Pathogens MB < RL or if n>3 avg +2 s.d < RL 5% 1 per batch
. FB < RL or < sample/5, 0
Nutrients MB < RL or if n23 avg +2 s.d < RL 5% 1 per batch
FB < RL or < sample/5, o
Metals MB <RL orif n23 avg #2 s.d <RL 5% 1 per batch
Carbamates FB < RL or < environmental sample/5 5% 1 per batch
Organochlorines FB < RL or < environmental sample/5 5% 1 per batch
Organophosphates FB < RL or < environmental sample/5 5% 1 per batch
Pyrethroids FB < RL or < environmental sample/5 5% 1 per batch
Herbicides FB < RL or < environmental sample/5 5% 1 per batch
FB: Field Blank

MB: Method Blank
RL: Reporting Limit
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7.4. Precision and accuracy as pertains to this data set.

Data quality will be attained by maximizing the accuracy and precision of the methods used. Any
changes in procedures due to equipment changes or to improved precision and accuracy will be
documented. All analyses and determinations must be performed by qualified personnel in conformance
with all current EPA standards and procedures. All laboratories under contract by MLJ-LLC will employ
only methods and techniques which have been determined to produce measurement data of a known and
verifiable quality and which are of quality sufficient to meet the overall objectives of the project.

7.5. Representativeness and completeness.

Sampling locations are selected to represent agricultural discharges within a zone. Requirements for
selecting sample sites are discussed in more detail in the MRPP. Only approved/documented sample
collection methods, sample transport/holding methods, and analytical methods will be used to ensure that
the measurement data represents the conditions at the sample site to the extent possible. The water
bodies monitored are physically dynamic and may be altered by rate of flow, dredging, aquatic vegetation,
rate of discharge/input, and many other factors. Locations and methodology are chosen to maximize
representativeness, where possible and applicable; however, the samples collected can only represent
the specific time and place where collected.

Completeness is defined as a measure of the amount of valid data obtained from a measurement system
as compared to the planned amount. Project completeness is divided into two areas: field and transport

completeness and laboratory completeness. The completeness goal of 90% is the combination of these

two areas on an annual basis.

Field and transport completeness requires that samplers successfully visit each site, document the visit
and collect the field information and samples as outlined in Elements 10-12. In addition, the samples
must be successfully transported to the laboratories. A properly documented dry site does not reduce the
completeness of the event.

Laboratory completeness refers to the process of sample reception, COC documentation, storage and in-
house preservation, extraction, analysis, and laboratory QA/QC.

7.6. Minimizing bias.

Bias in sample timing is minimized by using a predetermined sample schedule that rigidly defines the
sample dates for each site months in advance. In this way sampling at any given site will not be
subjectively influenced by temporal factors that risk introducing intentional or unintentional sampling bias,
such as irrigation events or weather patterns.

Bias in field sampling quality control monitoring is minimized by randomly distributing QC samples among
all sites throughout the year. Additionally, the samplers collecting the QC samples are randomly
assigned to minimize the chances of a single site or single sampler exerting more influence on overall
sample quality than randomness would predict.

Bias in analysis is minimized through the use of professional, private, objective third-party labs. Any
potential bias that may be introduced by these labs is assessed with semi-blind QC samples; field QC
samples are not overtly identified to the lab.

Sediment sample collection is intentionally biased towards the finest sediments available, which are most
likely to have been most recently deposited and are also most likely contain high Koc compounds. These
samples may not thoroughly represent the area of sample collection, but are necessary to achieve the
goals of the program.

25



8. SPECIAL TRAINING NEEDS/CERTIFICATION

8.1 Specialized training or certifications.

All personnel performing sampling are trained in proper sampling techniques under the supervision of the
QA Officer at MLJ-LLC, Melissa Turner. Training includes a review of all Standard Operating Procedures
(SOPs) and detailed information on filling sample bottles for the various types of analysis (some
constituents have specific SOPs; see appendices), proper procedures for filling field QC samples, and
measuring discharge with a Marsh McBirney FloMate 2000 and Rickly Hydrological wading rod. Other
topics covered are sample transport, calibration use and maintenance of YSI meters, GPS use and
sample site confirmation. To further safeguard against sampling error, all sampling by recently trained
personnel is done under the supervision of more experienced personnel who accompany sampling crews
each time they go in the field for reference at any time. The field and laboratory SOPs in the appendices
to this document are available for all staff to familiarize themselves. In addition to sampling training all
sampling staff attend a field safety course presented by the MLJ-LLC QA Officer, Melissa Turner. Field
safety is supplemented by a brief course in office safety and ergonomics.

8.2 Training personnel.

Melissa Turner, MLJ-LLC QA Officer, is responsible for training all sampling personnel in field sampling
and safety. Assistance is provided by the MLJ-LLC Sampling Coordinator, Frank Waulff.

Table 8. (Element 8) Specialized personnel training or certification.

Specialized Training Personnel Receiving Location of Records
Course Title or Training Provider Training/ & Certificates
Description Organizational
Affiliation
. . Melissa Turner and Frank All MLJ-LLC Sampling i )
Field Sampling (4 hours) Wulff, MLI-LLC Personnel MLJ-LLC Office
Field Safety/Office Safety Melissa Turner and Frank All MLJ-LLC Sampling i )
(4 hours) Wulff, MLJ-LLC Personnel MLJ-LLC Office

8.3 Training and certification documentation.

All training of sampling personnel is done at or near the MLJ-LLC office in Davis, CA. Training courses
and refresher courses are presented twice annually, approximately every six months; once before storm
season and again before irrigation season. Training generally consists of a lecture and presentation, a
variety of supporting literature, a field excursion, and occasionally a quiz. Attendance at each training
event is documented with the date and trainer noted.

8.4. Training and certification oversight.

It is the responsibility of the QA officers to ensure that all employees achieve satisfactory training,
including any necessary certifications. This includes the sampling QA Officer and the QA Officers of the
contract laboratories. Signatures of participants are collected as evidence of attendance and this
documentation is kept in the MLJ-LLC office.

8.5. Obtaining training and certification records.

To obtain copies of sampler training materials and documentation contact the MLJ-LLC QA Officer,

Melissa Turner. Contract laboratory training and certification records can be obtained from the contract
laboratory QA Officer identified in Element 1.6 of this QAPP.
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9. DOCUMENTS AND RECORDS
9.1. Report format.

MLJ-LLC maintains field records, sample records, and data records for each sample collected. Many of
these records are presented to the CVRWQCB in the Quarterly Monitoring Reports or the Annual
Monitoring Report; originals and occasionally copies of all records are kept at the MLJ-LLC office. Any
records not available within a Quarterly or Annual Monitoring Report may be requested from MLJ-LLC.

Reports from the laboratories are received both as hard copies and in a SWAMP comparable EDD which
is uploaded into a SWAMP comparable ILRP database by the MLJ-LLC QA Officer Melissa Turner.

9.2. Additional documents and records.

All samples collected are accompanied to the lab by a chain of custody (COC) form which identifies
continuous sample custody from collection to login at the laboratory. Field data gathered at the time of
sample collection is recorded on field sheets, along with positive confirmation of sampling location
(latitude/longitude coordinates and photos), and entered into a SWAMP comparable database.

The exceedance reports will be submitted electronically to the CVRWQCB throughout the year following
each sampling event as needed. Copies of each exceedance report will be retained at the MLJ-LLC
office and incorporated into the Annual Monitoring Report, which is submitted to the CVRWQCB in both
hard-copy and digital form.

9.3. Document and record archives.

Melissa Turner, MLJ-LLC QA Officer, will maintain all sample collection, chain of custody, and field
analyses forms at the MLJ-LLC office for a minimum of five years. The respective laboratories will
maintain all records associated with the receipt and analysis of samples analyzed for pesticides for at
least five years. All electronic data entered into a SWAMP comparable database will be permanently
stored in the database. CVRWQCB coalition liaison Chris Jimmerson will oversee the actions of these
persons and will arbitrate any issues relative to records retention and any decisions to discard records.

27



Table 9. (Element 9) Document and record retention, archival, and disposition information.

Record Type Record Needed Retention Archival Disposition
C?)ﬁrencgilgn COC forms Original at lab or at Copies at MLJ-LLC | Stored at lab or in MLJ-LLC
MLJ-LLC Office Office office for at least 5 years
Records
Field Records Field Sheets MLJ-LLC Office MLJ-LLC Office Stofrgrd;{‘lg';f's'-;ga‘r’g'ce
_ Hard Copy Lab MLI-LLC Office MLI-LLC Office Stored in MLJ-LLC office
Analytical Reports for at least 5 years
Records i i - i
Elect_ronlc Data MLI-LLC office MLJI-LLC Office Stored in MLJ-LLC office
Deliverables for at least 5 years
ILRP SWAMP
Data Records Comparable UCD AEAL Office UCD AEAL Office Permanent /.\SEK,Z\rE ge atUCh
Database
Event Exceedance ) MLJ-LLC Office Permanent Storage at
Reports MLJ-LLC office and CVRWQCB CVRWQCB
Assessment Quarterly Monitoring MLI-LLC office MLJ-LLC Office Permanent Storage at
Records Reports and CVRWQCB CVRWQCB
Annual Monitoring ) MLJ-LLC Office Permanent Storage at
Reports MLJ-LLC office and CVRWQCB CVRWQCB

9.4. Electronic record backups.

Melissa Turner, MLJ-LLC QA Officer, will maintain the database; data management procedures including
back-up plans for data stored electronically are outlined in Element 19 of this QAPP.

9.5. QAPP distribution.

Copies of this QAPP will be distributed to all parties involved with the project. Hard copies will be sent to
all labs for review and reference. Any future amended QAPPs will be held and distributed in the same
fashion. All originals and subsequent amended QAPPs will be held at the CVRWQCB. Copies of
versions, other than the most current, will be discarded.
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GROUP B: DATA GENERATION AND ACQUISITION

10. SAMPLING PROCESS DESIGN

For full sampling process design, see the Monitoring and Reporting Program Plan (MRPP) submitted to
the CVRWQCB. The MRPP can be requested from Melissa Turner, QA Officer at MLJ-LLC, or Chris
Jimmerson, Coalition liaison at the CVRWQCB. A brief summary of the MRPP description is reproduced
below.

The Coalition area has been divided into six zones based on hydrology, crop types, land use, soil types,
and rainfall. For a description of each zone in regards to land use, hydrology, precipitation, soil types and
crop patterns refer to the Description of Coalition Area section in the MRPP. The zone names are based
on the Core site within that area and include: 1) Mokelumne River @ Bruella Zone, 2) French Camp @
Airport Way Zone, 3) Terminous Tract Drain @ Hwy 12 Zone, 4) Roberts Island Drain @ Holt Ave Zone,
5) Lower San Joaquin Zone, and 6) Contra Costa Zone. One Core site in each zone and a single
Assessment site will be monitored monthly. The Assessment site will rotate between the Coalition zones
yearly (Table 9 of the MRPP submitted on August 25, 2008 and amended October 20, 2010).

Core sites have been selected from water bodies that have a history of monitoring and are suitable to
track water and sediment quality trends over extended periods of time. A list of criteria used to select
these sites is discussed in more detail in the MRPP. Core sites will undergo Assessment Monitoring
every three years in order to evaluate the effects of changes in land-use and management practices and
provide information about long-term trends and effectiveness of the management practices. Management
plan monitoring may also occur at Core sites. Core Monitoring is not limited to largest volume water
bodies, but includes a diversity of water body sizes and flows. Data generated from the Core Monitoring
sites will be used to establish trend information about the effectiveness of the Coalition’s efforts to reduce
or eliminate the impact of irrigated agriculture on surface waters.

Assessment Monitoring will focus on a diversity of monitoring sites that are representative of individual
zones. Assessment sites were selected based on the sizes and flows of surface water bodies and land
uses (e.g., agricultural activities, crops and pesticide use), and include water bodies that carry agricultural
drainage into natural water bodies (see Tables 2 and 3 of the MRPP). Sites with known water quality
impairments (such as, but not limited to those on the Clean Water Act 303(d) listing) and sites undergoing
compliance monitoring for TMDLs will also be included in this monitoring. Assessment sites are selected
in order to adequately characterize water quality for all waters of the State within the Coalition region. In
conjunction with Core Monitoring for trends and Special Projects sampling focused on specific problems,
Assessment Monitoring will help demonstrate the effectiveness of management practices and identify
locations for implementation of new management practices, as needed.

To allow the Coalition to monitor a large number of waterbodies across the six zones, the Assessment
site will be rotated every year. If an Assessment site experiences more than one water quality
exceedance for the same constituent within the year, it will become part of the SICDWQC Management
Plan monitoring which requires additional monitoring beyond the initial year. For site subwatersheds that
are currently under a management plan, the Coalition will continue to monitor at those locations for the
constituents within the management plan.

Special project monitoring will occur for the purpose of constituent-specific monitoring or targeted source
identification studies as needed. This supplementary monitoring may include, but is not limited to,
specific targeted studies to source exceedances or monitoring to provide information about conditions of
a water body that predate agricultural inputs that occurred prior to the formation of the Coalition. Pre-
existing conditions may include legacy pesticides and metals use by agriculture in the past and which
bind to sediments and settled into the bed of the water body. These compounds can result in current
water contamination when sediment is mobilized into the water column. Additionally, there are natural
background levels of salts and metals in the subwatershed that occur as a result of weathering of local
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soils. Special Project Monitoring is considered supplemental to the MRPP’s requirements and will occur
in specific site subwatersheds based on the actions described in the Coalition’s Management Plan.
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10.3. Total number of samples.

The total number of samples anticipated to be collected once each month, December-September, is outlined in Table 10 and Table 11 below.
Sediment samples will be collected at Assessment sites twice per year during assessment years.

Table 10. (Element 10) Core site names, site IDs, and number of water samples collected each month.

Station

Analytical

Site Name Lattitude Longitude Zone # Samples | Sampling SOP | Sample Volume | Containers
Code Parameter
Mokelumne River @ Bruella Rd 531XMRABR 38.1601 -121.2051 1 See Table 5 1 Appendices -1V 28 L (7.4 gallons) See Table 12
French Camp Slough @ Airport Way 531SJC504 37.8817 -121.2493 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Terminous Tract Drain @ Hwy 12 544XTTHWT 38.1166 -121.4936 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Roberts Island Drain @ Holt Rd 544RIDAHT 37.9556 -121.4223 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Field Duplicate Samples Random All parameters 1 per event Appendices I-IV 28 L (7.4 gallons) See Table 12
All parameters
Field Blank Samples Random except water 1 per event Appendices I-IV 8 L (2.1 gallons) See Table 12
column toxicity
Pesticides,
Matrix Spike Samples Random nutrients, 1 per event Appendices I-IV 15.8 L (4.2 gallons) See Table 12
metals, TOC
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Table 11. (Element 10) Assessment site names, site IDs, and number of samples collected each month.

Site Name S Latitude Longitude | Zone Alelyileel # Samples Sampling SOP alirjgle Containers
Code Parameter Volume

Bear Creek @ North Alpine Rd 531BCANAR 38.0737 -121.2118 1 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Coyote Creek Drain @ Liberty Rd 531CCDALR 38.2345 -121.1747 1 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Jahant Slough @ Cherokee Ln 531XJSACL 38.2103 -121.2619 1 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
yokelumne River Drain @ North Lower 531MRDNLS 38.1952 1212950 | 1 See Table 5 1 Appendices IV | 28L (7.4 gallons) | See Table 12
Mokelumne River Drain 2 @ Cherokee Ln 531MRD2CL 38.2107 -121.2630 1 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Mosher Creek @ North Alpine Rd 531MCANAR 38.0606 -121.2102 1 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Pixley Slough @ Fury Rd 531PSAFRXX 38.0824 -121.2425 1 See Table 5 1 Appendices -1V 28 L (7.4 gallons) See Table 12
Duck Creek @ Hwy 4 531XDCAHF 37.9491 -121.1810 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Littlejohns Creek @ Jack Tone Rd 531XLCAJR 37.8896 -121.1461 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Lone Tree Creek @ Jack Tone Rd 531XLTCJIR 37.8376 -121.1438 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Mormon Slough @ Jack Tone Rd 544MSAJTR 37.9647 -121.1488 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Unnamed Drain to Lone Tree Cr @ Jack Tone Rd 531UDLTAJ 37.8536 -121.1457 2 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Drain @ Woodbridge Rd 544DAWRXX 38.1525 -121.5022 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Drain to Bishop Cut @ North Rio Blanco Rd 544DBCRBR 38.0505 -121.4176 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Drain to Hog Slough 544DTHSXX 38.1667 -121.4781 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Empire Tract @ 8 Mile Rd 544ETAEMR 38.0596 -121.4849 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Empire Tract Pump 544ETPXXX 38.0418 -121.4891 3 See Table 5 1 Appendices |-V 28 L (7.4 gallons) See Table 12
Bouldin Island Pump 544BIPXXX 38.1019 -121.5582 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
King Island Drain along 8 Mile Rd 544KIDAEM 38.0591 -121.4576 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
New Hope Tract Drain @ Walnut Grove Ct 544NHTDWG 38.2283 -121.4903 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Ridge Tract Drain 544RTDXXX 38.0455 -121.4705 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Staten Island Drain @ Staten Island Rd 544SIDASI 38.1330 -121.5232 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Venice Island Pump 544VIPXXX 38.0802 -121.5397 3 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Wright Tract Drain 544WTDXXX 38.0210 -121.3858 3 See Table 5 1 Appendices -1V 28 L (7.4 gallons) See Table 12
South Webb Tract Drain 544XXSWTD 38.0632 -121.6033 4 See Table 5 1 Appendices -1V 28 L (7.4 gallons) See Table 12
Bacon Island Pump @ Old River 544BIPAOR 37.9792 -121.5708 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Byron Tract @ Discovery Bay 544BTADBX 37.9174 -121.5866 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Byron Tract Drain @ Old River 544BTDAOR 37.8853 -121.5771 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Drexler Drain 544DDXXXXX 37.8890 -121.4853 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
East Lower Jones Tract Pump 544ELITPX 37.9640 -121.4738 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
East Palm Tract Drain 544EPTDXX 37.9410 -121.5659 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Holland Drain @ Old River 544HDAORX 37.9879 -121.5842 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Mandeville Island Pump @ Middle River 544MIPAMR 38.0485 -121.5373 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Mandeville Island Pump @ Old River 544MIPAOR 38.0065 -121.5336 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
McDonald Island Pump 544MDIPXX 38.0268 -121.4982 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Medford Island Drain 544MIDXXX 38.0399 -121.5226 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Medford Island Pump @ Middle River 544MDIPMR 38.0399 -121.5226 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
North Lower Jones Tract Pump 544NLITPX 37.9705 -121.5007 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Orwood Tract Drain @ Old River 5440TDAOR 37.9290 -121.5607 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
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Site Name S Latitude Longitude | Zone Alelyileel # Samples Sampling SOP alijgle Containers
Code Parameter Volume
South East Roberts Island Drain @ Howard Rd 544SERIDH 37.8768 -121.3765 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
South East Union Island Pump 544SEUIPX 37.8202 -121.4229 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
South McDonald Island Pump 544SMDIPX 37.9894 -121.4642 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
South West Roberts Island Drain @ Howard Rd 544SWRIDH 37.8770 -121.3738 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Union Island Drain @ Bonetti Rd 544UIDABR 37.8715 -121.5273 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Union Island Drain @ Klein Rd 544UIDAKR 37.8843 -121.4974 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Unnamed Drain along West Mahilla Rd 544UDAWMR 37.8516 -121.3212 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Upper Roberts Island Drain 544URIDXX 37.8189 -121.3593 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Victoria Drain along Hwy 4 544VDAHFX 37.8904 -121.5685 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Victoria Island Drain 544VIDXXX 37.9118 -121.5406 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
West McDonald Island Pump 544WMDIPX 37.9720 -121.4925 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
West Orwood Tract Drain 544WOTDXX 37.9294 -121.6075 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
West Palm Tract Drain 544WPTDXX 37.9481 -121.6080 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
West Victoria Island Drain 544WVIDXX 37.8758 -121.5765 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Grant Line Canal @ Clifton Court Rd 544XGLCAA 37.8414 -121.5288 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Grant Line Canal near Calpack Rd 544XGLCCR 37.8205 -121.4999 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Roberts Island Drain along House Rd 544RIDAHR 37.9702 -121.4074 4 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Walthall Slough Drain @ Woodward Ave 544WSAWAV 37.77046 -121.2927 5 See Table 5 1 Appendices I-IV 28 L (7.4 gallons) See Table 12
Field Duplicate Samples Random All parameters 5% of total # Appendices I-IV 28 L (7.4 gallons) See Table 12
All parameters
Field Blank Samples Random except water 5% of total # Appendices -1V 8 L (2.1 gallons) See Table 12
column toxicity
) . Pesti'cides, ] 158L (4.2
Matrix Spike Samples Random nutrients, 5% of total # Appendices I-IV gallons) See Table 12
metals, TOC
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It is the sampler’s responsibility to positively locate each sampling site even when unfamiliar with the site.
To facilitate a positive location, latitude/longitude coordinates, photographs and detailed notes are taken
when the sites are initially scouted. A description that includes suggested driving directions, local
landmarks, the latitude and longitude of the site, and photos for verification is provided to the samplers.
Samplers should refer to the MLJ-LLC SOP presented in Appendix VIII. The sample should be collected
from the location at the site identified in the description.

If a site becomes inaccessible for any reason, including personal danger due to high water, a failing bank,
or aerial pesticide application, it is up to the discretion of the samplers whether a sample can be collected.
The samplers may choose to leave and return later to collect samples and should notify the QA Officer
Melissa Turner. The reason for not sampling a site must be documented in writing on the field sheet and
if possible by photo; if it is determined that no sample can be collected samplers must notify the project
QA Officer Melissa Turner.

Samples are collected according to a defined once-per-month schedule discussed in Element 6.1. After
samples are collected the proper holding requirements of each sample, listed in Table 12, are met by
employing separate couriers to deliver samples to each laboratory. The sample with the shortest holding
time defines the time-frame within which all samples to a given lab are delivered. A general schedule for
sampling that begins at time 00:00 is:

00:00-14:00 — sampling for all sites scheduled

14:00-15:00 — courier delivers samples to APPL

15:00-22:00 — samples are transferred to secure facility for overnight storage

22:00-23:00 — courier delivers samples to Caltest, 24-hr holding period pathogen tests are initiated

23:00-26:00 — samples remain in secure facility for storage

26:00-27:00 — courier delivers samples to AQUA-Science, 36 hr holding period toxicity tests are
initiated

e 27:00 — samples to NCL packed and shipped via overnight UPS or FedEx

Because the SICDWQC has planned to implement a long term monitoring program, data that are not
successfully collected for a specific sample event or site can typically be recollected at a later sampling
event. Therefore, no one specific measurement made is deemed critical (e.g., required to achieve project
objectives). Each measurement will undergo close scrutiny during the data gathering and review process.
The expected number of samples, specific analytical methods and procedures, and defined acceptance
criteria for QC samples (as described in other sections of this QAPP) shall be included as part of the data
review process.

Steps taken to minimize bias in sample collection and analysis are reviewed in Element 7.5 of this QAPP.
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11. SAMPLING METHODS

All samples are collected according to detailed SOPs for collection of samples for trace metals analysis,
pathogen analysis, water toxicity analysis, general chemistry analysis, or sediment toxicity analysis found
in Appendices I-X to this QAPP. The SOPs contain instructions for collecting samples and cleaning
equipment between samples. These methods are summarized below.

All bottles collected from a site are considered a single sample, so all bottles share a common site ID and
sample time. All bottles are certified pre-cleaned and, with the exception of the bottle for trace metals
analysis, are collected by one sampler who dons clean nitrile gloves, wades to mid-channel if it is safe to
do so, uncaps the bottle and fills it approximately 0.1 m below the water surface. For trace metals
analysis samples are collected using “clean hand-dirty hand” technique that minimizes sampler induced
contamination. This method involves two samplers. One sampler opens the bottle wearing new clean
gloves; this sampler touches nothing but the bottle cap with clean gloves. The other sampler fills the
bottle wearing gloves which are immersed in native water during the filling process, taking care not to
touch the bottle near the open mouth. Trace metals samples are preserved with HNOj to less than pH 2
and chilled to 4°C. Toxicity samples are collected in new certified pre-cleaned 1-gallon amber glass
bottles which are triple rinsed with native water before being filled with sample water. All other samples
for general chemistry analysis are collected into analysis-specific containers, both glass and plastic.
Where appropriate bottles are amber or brown to block light and prevent UV decay of analytes. Samples
collected in pre-preserved bottles are filled to within 1 cm of the top to avoid preservative loss; all other
samples are collected into a bottle with zero headspace.

After each bottle is full the sampler returns it to the bank. Another sampler immediately rinses the outside
of the bottle with deionized water and places it into a cooler of ice away from direct sunlight. Field
parameters are measured simultaneous to sample collection. After all bottles have been placed on ice,
discharge is measured using a Marsh McBirney FloMate 2000. Samples are kept away from sunlight at
4°C until extraction or analysis. Although all bottles are considered a single sample, to prevent
unnecessary contamination of the sample no volumes are homogenized. All are potentially subject to
rare minor inter-bottle variations as a result.

Field duplicates and samples for matrix spike analysis are collected by both samplers donning nitrile
gloves and filling bottles as simultaneously as possible. Field blanks are collected in an identical bottle to
the environmental sample using an identical process, but bottles are filled with DI water and capped.
Field QC samples are stored at 4°C alongside environmental samples until extraction or analysis.

Sediment samples are collected by a sampler wearing clean nitrile gloves using clean and acetone rinsed
stainless steel scoops. Sediment from the topmost 2 cm of bed substrate is scooped from the bed, some
natant liquid is carefully decanted, and the sample is placed into the appropriate containers for toxicity
testing, grain size and TOC analyses, and any chemistry that may be necessary in case of toxicity.
Containers are rinsed with DI water and stored away from sunlight and chilled to 4°C. Sediment
chemistry and TOC samples are frozen within 48 hours; sediment toxicity and grain size samples are held
at 4°C until analysis.

An acceptable water sample will meet the following criteria:

e Water samples in correct container and correct volume

Water samples free of sampler induced contamination (no touching the inside of cap or open bottle,
collected upstream of sampler)

Water samples without sediments stirred up from water body bed

Water samples collected below water surface

Water samples representative of greater sample area (from a segment where water is well mixed)

Water samples in multiple bottles apparently identical

Water samples without headspace (unless in an acid-preserved bottle)

Water samples in acid preserved bottles reduced to pH<2 (no preservative lost)
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Water samples immediately moved to a cooler with ice to prevent target constituent breakdown

Water samples clearly identifiable with proper/unique sample ID noted on bottle, COC, and field
sheet

Water samples delivered to laboratories with sufficient time for analysis or extraction within hold
time

Water samples collected along with complete field data consisting of ambient environmental notes,
water parameters, photo documentation, and latitude and longitude recorded.

An acceptable sediment sample will meet the following criteria:

e Sediment sampled from beneath overlying water or at the minimum moist sediment

e Sediment samples in correct containers and correct volume

¢ Sediment samples free of sampler induced contamination (no touching the inside of cap or open
bottle, samples collected as sampler moves downstream to upstream)

e Sediment samples consisting of top 2 cm of recently deposited silt/clay, not gravel or sand

e Sediment samples representative of greater sample area (from multiple areas around sampling
location)

¢ Sediment samples in multiple bottles apparently identical

¢ Sediment samples immediately moved to a cooler with ice to prevent target constituent breakdown

¢ Sediment samples clearly identifiable with proper/unique sample ID noted on bottle, COC, and field
sheet

¢ Sediment samples properly frozen within hold time, if required

¢ Sediment samples delivered to laboratories with sufficient time for analysis or extraction within hold
time and hold temperature

o Sediment samples collected along with complete field data consisting of ambient environmental
notes, water parameters, photo documentation, and latitude and longitude.

Any samples that do not meet the above criteria are considered unacceptable and will not be analyzed.
Samples collected in multiple bottles are not homogenized by the samplers and are only homogenized by
the lab if the method specifically requires it. Samples are unfiltered unless the method specifically
requires it.

Any deviation from the written SOP requires notification of the project QA Officer Melissa Turner. All

deviation or problems will be noted both on the field sheet and subsequently in the SWAMP comparable
database. Corrective action will be determined by the project QA Officer Melissa Turner.
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12. SAMPLE HANDLING AND CUSTODY

All sample bottles are labeled with indelible marker clearly stating sample ID (composed of region code,
hydrologic unit code and site ID), collection date and time, and collector. Immediately after collection,
sample bottle caps are checked for tightness and bottles are placed into padded sleeves (if necessary)
and packed in wet ice within an insulated cooler and kept out of direct sunlight. All samples are kept in
wet ice to maintain a temperature of 4°C until delivered into lab custody. Transfer of custody by MLJ-LLC
staff is outlined in an SOP located in Appendix V of this QAPP. Samples are delivered to labs or shipped
by currier on wet ice within insulated coolers; if the sample is shipped, the COC is placed in a plastic bag
taped to the inside of the lid and the ice chest is sealed with tape. A custodian at the receiving laboratory
examines the samples for correct documentation and proper preservation while adhering to proper
holding times. Method of preservation and duration of holding time varies by target analyte; these details
are provided in Table 12 below. Contract laboratories follow sample custody procedures outlined in their
QA plans; contract laboratory QA plans are on file with the respective laboratories. It is the responsibility
of the personnel of each analytical laboratory to ensure that all applicable regulations are followed in the
disposal of samples or related chemicals remaining after successful completion of analyses.

Custody of all samples is documented and traceable from collection time to submittal for analysis on a
COC form. A COC form is provided as Figure 2. The COC accompanies the samples at all times.
Samples are considered under custody if:

* itisin actual possession;

* itisin view after being in physical possession;

* itis placed in a secure area (accessible by or under the scrutiny of authorized personnel only after

in possession).

All transfer of custody will proceed according to the appropriate SOP located in Appendix V of this QAPP.
All samples and accompanying COCs are submitted to analyzing laboratories by the samplers, by private
overnight courier, or by overnight common parcel service. Once in the lab’s possession it is the
responsibility of the analyzing laboratory to maintain custody logs sufficient to track each sample
submitted and to analyze or preserve each sample within specified holding times.

Field crews are required to fill out standardized field sheets for each sampling event. A standardized field
sheet is provided as Figure 3.

37



Table 12. (Element 12). Sample handling and custody.

. Sample Containers # size Initial Preservation/Holding Maximum
Analytical Parameter . . .
Volume type Requirements Holding Time:
Total Dissolved Solids 500 mL 7 Days
Total Suspended Solids 500 mL 1x 2000 mL . 7 Days
idi Polyethylene Store at4°C
Turbidity 150 mL yetny!
48 Hours
Soluble Orthophosphate 1L
TKN, Ammonia, Total .
Phosphorus, Nitrate-Nitrite 500 mL X500 mL Preserve to <pH 2 },N'th H2SO,, store at 28 Days
as N Polyethylene 4°C
Metals/Trace Elements, 1x 500 mL Filter as necessary; preserve to <pH 2
Hardness 500 mL Polyethylene with HNO;, store at 4°C 180 Days
E. coli (pathogens) 100 mL 1x 100 mL Store at 4°C 24 Hours
) Polyethylene
Fecal coliform 100 mL 1x 100 mL Store at 4°C 24 Hours
(pathogens) Polyethylene
) 3x 40 mL Glass VOA ) R
Total Organic Carbon 120 mL with PTFE-lined cap Preserve with HCI, store at 4°C 28 Days
Carbamates 1L
Organochlorines 1L
4x 1 L Amber Glass Store at 4°C; extract within 7 days 40 Days
Organophosphates 1L
Herbicides (general) 1L
Herbicides (paraquat 1x 1 L brown 0. .
dichloride) 1L Polyethylene Store at 4°C; extract within 7 days 21 days
Herbicides (glyphosate) 80 mL 2x 40 mL Glass VOA Store at 4°C; fr\?vczzeis(-zo C) within 2 6 Months
Aquatic Toxicity 5 Gallons 5x1 GglllggsAmber Store at 4°C 36 Hours
Sediment Toxicity 2L 2x 1L Glass Store at 4°C, do not freeze 14 Days
Sediment Grain Size 250 mL 1x 250 mL Glass Store at 4°C, do not freeze 28 days
Sediment Total Organic 250 mL 1x 250 mL Glass Store at 4°C, freeze (-20°C) within 48 12 Months
Carbon hours
Sediment Chemistry 1L 4x 250 mL Amber Store at 4°C, freeze (-20°C) within 48 12 Months
Glass hours
Sediment Total Solids 250 mL 1x 250 mL Glass Store at 4°C 7 Days
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Figure 2. Sample COC form
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Figure 3. Sample Field Sheet
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SJCDWQC Field Data Sheet: Water Sampling (EventType = WQ) Entered in d-base (initial/date) double checker: Pg of Pgs
Station Name: French Camp Slough @ Airport Way
StationID: 531S1C504 DATE (mmiddhyyyyk Agency: MLJ-LLG]
Funding: 04515001 Ardval Tima: [lsamrLe Tive: Jpeparture Time: Protocol: MLJ-LLC FieldSOP 09/17/07
Project ID: [LRP_SICDWQC
Grou p: H_.lﬂm.ﬂo_l_ 4 2009 Purpese (Circle all that apply):  WamerChem  WarerTaox PurposeFailure:
Personnel:
OCCUPATION METHOD: ‘Walk.in Brdge, Tther "CPSOGPS Lat (dd.ddddd) Long {dd.ddddd)
COLLECTION EQUIPMENT: Ingiv aatde by hars, By aole, UCD 3L PTFE, Cihar Target: 37.8817 -121.2483
Grab, [ntegrazed "Actual: -
SAMPLE TYPE:
SAMPLE LOCATION: Bark, Mear Sank, Thatweo, Midchanne!, Sper Water Difference:
HYDRO-MODIFICATIOM More, Srdge. Pipes, Concrete Charrel, Grads Cantrol, Cutvert, Other GPS Mode MLJ-LLC Garmin eTrex Diaturr: MAD 83
HYDROMDDLOC: US D5/ & Accuracy 7t/ m)
STARTING BANK: L5/ Rai ta
Fiald Observations (Sample Type Habitat) Field Measurements
PRECIFITATION: Mone, Foggy, Dnzzle, Rain. Snow PICTURE MUMBER: Sample Type=FieldMeasure; Metho d=Flald
PRECIPITATION (last 24 hrs): Unknowr, =1° =1, None PICTURE NAME: Air Temp (Celsius)
OBSERVED FLOW: MA, Dry Waterbooy Bed, Mo Observad Flow, 1salated Poel, 0.1 - 1685, 1 - & ofs, 5 - 30 ofs, 30 - 50 ¢fs, 50- 200 ofs =300cks Water Temp {Celsius)
WIND: Calm Light Sraeze, Gusty N
WIND DIRECTION (From]: ccle ¢ rection in tamaass at it > :.@vm DO {mal)
WATERCOLOR: Colorzss, Green, Vellow, Brown, Other m_ pH:
WATER CLARITY: Clear (see botiom), Clouey (=2 vig), Murky (<2 ws) TDS:
WATER ODCR: More, Suf ORP:
WADEAEBLE: YSIMeter ID
OTHER PRESEMCE Midchannal depth (ft i m)
SKY CODE: (tim)
SITE ODCR: Stage:
DOMINANT SUBSTRATE: Concrete, Cooble, Gravel, Sanc, Mud, Unk., Qther Calculated Site Discharge
Taken (¥ of Containers Filled) Method = Water_Grab _ Field Dup: Yes / No Position Water Column: Subsurface {Depth = 0.1 m, Field/Water); Mot Applicable (Depth = 2 cm, Sediment)
Samples Collected Analyte Container MNumber Motes
531SJCE04-GR To fecis: Acute FH Minnow & Ceric daphnia, Carenic Senastium 1-Gal &rvher Glass §
5318JCE04-GR Total Kishidah! ttmgen, Total &mmanis, Tota! ®hosphorus (35 F) 400-mL Plastic wHIE0H) 1
5318JCE04-GR T0C 40-mL_ Glass Ambary al, 56l of 3 1
531SJCE04-GR Carbamales OCs Fyrelhnnds, 0Ps Herok ides L Amber GiEss 5
531SJCE04-GR Pt T rese [
531SJCE04-GR Mitas, hardness (as Cat o3 £00-rL. Frastic (wHNO3) 1
5318JC504-GR Ghrincs e 2
5318JC504-GR £ sol 100-L Falyetylens 1
531S8JCE04-GR Tutkidty, TOS, 758, ), Soluble Orthaghosphate (52 7} 2L Plastc Jug 1




13. ANALYTICAL METHODS

Field and laboratory analyses will require the equipment listed in Table 17 and Table 18; analytical
methods are listed in Table 13 below. In the event of equipment failure, the laboratory QA officer or
Project manager should notify the project QA Officer Melissa Turner as soon as possible and appropriate
documentation and corrective action can be initiated. This documentation will include shall be appended
to the appropriate report from MLJ-LLC to the CVRWQCB. Corrective action must be determined on a
case-by-case basis but may include re-extraction, re-analysis, resampling or data rejection if the sample
cannot be salvaged. If the failure necessitates a qualifier or flag in the database it is the project QA
Officer’s responsibility to ensure that the correct qualifier or flag is applied.

A laboratory may store surplus volume for as long as it sees fit for re-extraction if necessary. The
laboratory shall dispose of all samples in accordance with state and federal regulations.
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Table 13. (Element 13) Field and laboratory analytical methods.

See Table 2 for a description of measurement principles for each analysis. Requirements of field measurements include, but are not limited to

clean/calibrated sensors which are not buried in the bed of the river.

Analytical Method

Constituent Matrix Analyzing Lab WQTL RL MDL Method SOP/Appendix Mo’\?ﬂed for
ethod
Physical Parameters
Flow Fresh Water | Field Measure NA! 1cfs NA USGS R2Cross Appendix IV Yes
streamflow Method
pH Fresh Water | Field Measure 6.5-8.5 0.1 pH units NA EPA 150.1 Appendix IX No
Electrical Conductivity Fresh Water | Field Measure 700 pmhos/cm | 100 pmhos/cm NA EPA 120.1 Appendix I1X No
Dissolved oxygen Fresh Water | Field Measure 7 mg/L 0.1 mg/L NA SM 4500-O Appendix IX No
Temperature Fresh Water | Field Measure NA' 0.1°C NA SM 2550 Appendix I1X No
Turbidity Fresh Water | Caltest variable 0.05 NTU 0.020 NTU EPA 180.1 SOPW-TURB-rev7, Appendix XXIX No
Total Dissolved Solids Fresh Water | Caltest 450 mg/L 10 mg/L 4.0 mg/L SM 2540C SOP W-TDS-rev8, Appendix XXVI No
Total Suspended Solids | Fresh Water | Caltest NAZ 3 mg/L 2.0 mg/L SM2540D SOP B-TSS-rev7, Appendix XXX No
Hardness Fresh Water | Caltest NA 5 mg/L 3.0 mg/L SM2340C SOP W-HARD-rev8, Appendix XXI| No
Total Organic Carbon Fresh Water | Caltest NA 0.5 mg/L 0.30 mg/L SM5310B )S(QSH\IN -TOC/DOC-rev10, Appendix No
Pathogens
Escherichia coli Fresh Water | Caltest ﬁff MPN/100 | 1 \MpN/200 mL | 1.0 MPN/LOO mL SM 9223 )S()C()IP B-MMOMUG-REV1L, Appendix |\,
Toxicity
Water Column Toxicity | F7eSh Water | AQUA-Science | No Toxicity NA NA EPA 821-R-02-012 ggg géﬁ:g;ﬁggggg:i xl No
Fresh Water | AQUA-Science | No Toxicity NA NA EPA 821-R-02-013 SOP 6.3C-4/ Appendix XVII No
Sediment Toxicity Sediment AQUA-Science | No Toxicity NA NA EPA 600/R-99-064 Appendix XVIII No
Carbamates
Aldicarb Fresh Water | APPL Inc 3 ug/L 0.4 pg/L 0.20 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Carbaryl Fresh Water | APPL Inc 2.53 pg/L 0.07 pg/L 0.050 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Carbofuran Fresh Water | APPL Inc ND 0.07 pg/L 0.050 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Methiocarb Fresh Water | APPL Inc 0.5 pg/L 0.4 pg/L 0.20 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Methomyl Fresh Water | APPL Inc 0.52 pg/L 0.07 pg/L 0.050 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Oxamyl Fresh Water | APPL Inc 50 ug/L 0.4 pg/L 0.20 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Organochlorines
DDD Fresh Water | APPL Inc 0.00083 pg/L 0.01 pg/L 0.003 pg/L EPA 8081A SOP ANA8081A/Appendix Xl No
DDE Fresh Water | APPL Inc 0.00059 pg/L 0.01 pg/L 0.004 pg/L EPA 8081A SOP ANAB8081A/Appendix XlI No
DDT Fresh Water | APPL Inc 0.00059 pg/L 0.01 pg/L 0.007 pg/L EPA 8081A SOP ANA8081A/Appendix Xl No
Dicofol Fresh Water | APPL Inc NA' 0.1 pg/L 0.01 pg/L EPA 8081A SOP ANA8081A/Appendix XII No
Dieldrin Fresh Water | APPL Inc 0.00014 pg/L 0.01 pg/L 0.005 pg/L EPA 8081A SOP ANA8081A/Appendix Xl No
Endrin Fresh Water | APPL Inc 0.036 pg/L 0.01 pg/L 0.007 pg/L EPA 8081A SOP ANA8081A/Appendix XII No
Methoxychlor Fresh Water | APPL Inc 0.03 pg/L 0.01 pg/L 0.008 ug/L EPA 8081A SOP ANAB8081A/Appendix XlI No
Organophosphates
Azinphos-methyl | Fresh Water [ APPL Inc [ 0.01 pg/L [ 0.1 pgiL [ 0.02 ug/L | EPA 8141A | SOP ANA8141A/Appendix XIII No
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Analytical Method
Constituent Matrix Analyzing Lab WQTL RL MDL Method SOP/Appendix Mo[\ﬁ;ftlﬁgdfor
Chlorpyrifos Fresh Water | APPL Inc 0.015 pg/L 0.015 pg/L 0.003 pg/L EPA 8141A SOP ANA8141A/Appendix XIII No
Diazinon Fresh Water | APPL Inc 0.1 pg/L 0.02 pg/L 0.004 pg/L EPA 8141A SOP ANA8141A/Appendix XlII No
Dichlorvos Fresh Water | APPL Inc 0.085 pg/L 0.1 pg/L 0.02 pg/L EPA 8141A SOP ANA8141A/Appendix XlII No
Dimethoate Fresh Water | APPL Inc 1.0 pg/L 0.1 pg/L 0.08 pg/L EPA 8141A SOP ANA8141A/Appendix Xl No
Demeton-s Fresh Water | APPL Inc NA® 0.1 pg/L 0.01 pg/L EPA 8141A SOP ANA8141A/Appendix XlII No
Disulfoton Fresh Water | APPL Inc 0.05 pg/L 0.05 pg/L 0.02 pg/L EPA 8141A SOP ANA8141A/Appendix XIII No
Malathion Fresh Water | APPL Inc ND 0.1 pg/L 0.05 pg/L EPA 8141A SOP ANA8141A/Appendix Xl No
Methamidiphos Fresh Water | APPL Inc 0.35 pg/L 0.2 pg/L 0.08 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Methidathion Fresh Water | APPL Inc 0.7 pg/L 0.1 pg/L 0.04 pg/L EPA 8141A SOP ANA8141A/Appendix XIlII No
Parathion, methyl Fresh Water | APPL Inc ND 0.1 pg/L 0.075 pg/L EPA 8141A SOP ANA8141A/Appendix XIII No
Phorate Fresh Water | APPL Inc 0.7 pg/L 0.1 pg/L 0.07 pg/L EPA 8141A SOP ANA8141A/Appendix Xl No
Phosmet Fresh Water | APPL Inc 140 pg/L 0.2 ug/L 0.06 pg/L EPA 8141A SOP ANA8141A/Appendix Xl No
Herbicides
Atrazine Fresh Water | APPL Inc 1.0 pg/L 0.5 pg/L 0.07 pg/L EPA 619 SOP ANA619/Appendix XI No
Cyanazine Fresh Water | APPL Inc 1.0 pg/L 0.5 pg/L 0.09 pg/L EPA 619 SOP ANA619/Appendix XI No
Diuron Fresh Water | APPL Inc 2 pg/L 0.4 pg/L 0.2 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Glyphosate Fresh Water | NCL Ltd 700 pg/L 5 pg/L 2.77 pg/L EPA 547 SOP ME075v08/Appendix XIX No
Linuron Fresh Water | APPL Inc 1.4 pg/L 0.4 pg/L 0.2 pg/L EPA 8321 SOP HPL8321A/ Appendix XIV No
Paraquat dichloride Fresh Water | APPL Inc 3.2 pg/L 0.5 pg/L 0.08 pg/L EPA 549.1 SOP ME019v10/Appendix XX No
Simazine Fresh Water | APPL Inc 4.0 ug/L 0.5 pg/L 0.08 ug/L EPA 619 SOP ANA619/Appendix XI No
Trifluralin Fresh Water | APPL Inc 5 pg/L 0.05 pg/L 0.036 pg/L EPA 8141 SOP ANA8141A/Appendix XlII No
Metals
. EPA 200.8 (ICPMS SOP M-2008-3MODErev2, Appendix
Arsenic Fresh Water | Caltest 10 pg/L 0.5 pg/L 0.01 pg/L Collision Cell) Xl No
EPA 200.8 (ICPMS SOP M-2008-3MODErev2, Appendix
Boron Fresh Water | Caltest 700 pg/L 10 pg/L 0.47 pg/L Collision Cell) Xl No
Variable’ EPA 200.8 (ICPMS | SOP M-2008-3MODETev2, Appendi
Cadmium Fresh Water | Caltest (MUN=2.0 0.1 pg/L 0.011 pg/L Collision ( B ) reve, Appendix | o
ugiL) ollision Cell) XX
Variable’ EPA 200.8 (ICPMS | SOP M-2008-3MODETev2, Appendi
Copper Fresh Water | Caltest (MUN=170 0.5 pg/L 0.06 pg/L Collision ( . ) reve, Appendix | o
ugiL) ollision Cell) XX
Variable® EPA 200.8 (ICPMS | SOP M-2008-3MODETev2, Appendi
Lead Fresh Water | Caltest (MUN=2.0 0.25 pg/L 0.071 pg/L Collisi 8 ( ; ) reve, Appendix | o
Lg/L) ollision Cell) XX
EPA 200.8 (ICPMS SOP M-2008-3MODErev2, Appendix
Molybdenum Fresh Water | Caltest 10 pg/L 0.25 ug/L 0.016 pg/L Collision Cell) Xl No
Variable’ EPA 200.8 (ICPMS | SOP M-2008-3MODETev2, Appendi
Nickel Fresh Water | Caltest (MUN=12 0.5 g/l 0.01 pg/L Collicion. ( -2008- reve, Appendix | o
Lg/l) ollision Cell) XX
Selenium Fresh Water | Caltest i%gsllévfrggg 1 pg/L 0.06 pg/L Eggcﬁggﬁcggphﬂs )S(gllljl M-2008-3MODErev2, Appendix No
Variable® )
Zinc Fresh Water | Caltest (MUN=5000 | 1 pg/L 0.8 g/l EPA 200.8 (ICPMS | SOP M-2008-3MODErev2, Appendix |\,
ug/L) Collision Cell) XX
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Analytical Method
Constituent Matrix Analyzing Lab WQTL RL MDL ifi
K Q Method SOP/Appendix DL ol
Method
Nutrients
Total Kjeldahl Nitrogen | Fresh Water | Caltest NA 0.1 mgiL 0.07 mg/L SM4500NH3 C )S(g\'jnw -NH3-TKN-rev10, Appendix |
g‘gi};’ (@s N)+ Nitrite | £ o water | Caltest 10,000 pg/L 0.05 mg/L 0.05 mg/L EPA 353.2 SOP W-NNO3-rev2, Appendix XXIV | No
Total Ammonia Fresh Water | Caltest \:}ésrigqb%lz or 0.1 mg/L 0.060 mg/L SM4500NH3 C )S(SSHW'NH&TKN'reVlo’ Appendix No
Total Phosphorus Fresh Water | Caltest NA' 0.01 mg/L 0.040 mg/L SM4500P E SOP W-PHOS-rev8, Appendix XXV No
Soluble Orthophosphate | Fresh Water | Caltest NA' 0.01 mg/L 0.010 mg/L SM4500P E SOP W-PHOS-rev8, Appendix XXV No
Sediment
. . . 5 N SOP O-Pyrethroidsncirev1,
Bifenthrin Sediment Caltest NA 0.33 ug/kg 0.1 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. . 5 SOP O-Pyrethroidsncirevil,
Cyfluthrin Sediment Caltest NA 0.33 ng/kg 0.11 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. . 5 SOP O-Pyrethroidsncirev1,
Cypermethrin Sediment Caltest NA 0.33 ug/kg 0.1 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
Deltamethrin: . 5 SOP O-Pyrethroidsncirev1,
Tralomethrin Sediment Caltest NA 0.33 pg/kg 0.12 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. 5 NCL SOP O-Pyrethroidsncirevl,
Esfenvalerate Sediment Caltest NA 0.33 ug/kg 0.13 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. . 5 SOP O-Pyrethroidsncirev1l,
Lambda-Cyhalothrin Sediment Caltest NA 0.33 ng/kg 0.06 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. . 5 SOP O-Pyrethroidsncirev1,
Permethrin Sediment Caltest NA 0.33 ug/kg 0.11 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. . 5 SOP O-Pyrethroidsncirev1,
Fenpropathrin Sediment Caltest NA 0.33 pg/kg 0.07 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
. : 5 NCL SOP O-Pyrethroidsncirevl,
Chlorpyrifos Sediment Caltest NA 0.33 ug/kg 0.12 pg/kg GCMS-NCI-SIM APPENDIX XXXII No
Total Solids Sediment Caltest NA 0.1% 0.1% SM2540B )SO%Z W-RESIDUE-rev7, APPENDIX |
Total Organic Carbon Sediment Caltest® NA 200 mg/kg 100 mg/kg Walkley Black PTS SOP #4, Appendix XXXIV No
R . 6 1 1% sand, silt, ASTM D-422-63, .
Grain Size Sediment Caltest NA clay, gravel 0.4 um ASTM D4464M-85 PTS SOP #3, Appendix XXXIII No

! Not available until completion of evaluation studies or no Water Quality Trigger Limit applicable.
Currently these constituents do not have a WQTL designated by the Regional Board however this may change in the future.
% variable WQTLs based on hardness. Municipal and domestic supply WQTLSs in parenthesis are regardless of hardness.

* Variable WQTLs based on pH and temperature. Municipal and domestic supply WQTLs in parenthesis are regardless of pH and temperature.
® Sediment chemistry result reported if positive sediment toxicity is measured.
® Subcontracted to PTS Laboratories.
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Table 14. (Element 13). Laboratory analytical methods of constituents monitored for CWA 303(d) compliance.

Analytical Method

. . " Analyzing =
Site Name Constituent Matrix WQTL RL MDL . Modified
Lab
Method SOP/Appendix for Method
i 0.00013 pg/L" )
Aldrin Fresh Water APPL Inc 3 g/l 0.01 pg/L | 0.009 pg/L | EPA 8081A SOP ANA8081A/Appendix XII No
0.00057 pg/L" .
Mokelumne | Chlordane Fresh Water APPL Inc 0.0043 ug/L2 0.01 pg/L | 0.007 pug/L | EPA 8081A SOP ANA8081A/Appendix XII No
River @ - T
BruellaRd | Heptachlor Fresh Water | APPL Inc 0(5000003281::;%_2 0.01 pug/L | 0.008 pg/L | EPA 8081A SOP ANA8081A/Appendix X No
T
Duck Creek Heptachlor epoxide Fresh Water APPL Inc 8882; Eg;tz 0.01 pg/L | 0.007 pg/L | EPA 8081A SOP ANA8081A/Appendix XII No
uck Cree :
. 1.3
? Highway g?;ﬁ;héﬂ gyc"’hexa"e Fresh Water | APPL Inc o.ooggguglgL/% 0.01 ug/L | 0.005ug/L | EPA 8081A SOP ANA8081A/Appendix XII No
I
'(:)z’gfgﬁgcyc"’hexane Fresh Water | APPL Inc Obogggug,g,flia 0.01 ug/L | 0.008 ug/L | EPA 8081A SOP ANA8081A/Appendix XII No
Drai 13
Wrg(',r:jgdge gzﬁ;h;?gﬁg'ﬂ?‘zg?g Fresh Water | APPL Inc Obogggug%z_ﬂ 0.01ug/L | 0.005pug/L | EPA 8081A SOP ANA8081A/Appendix XIl No
Rd T3
'('('jifgc_g'gg’)cyc'(’hexa”e Fresh Water | APPL Inc Obogggu‘g‘?lf",g 0.01ug/L | 0.005pg/L | EPA 8081A SOP ANA8081A/Appendix XII No
14
Roberts Endosulfan | Fresh Water APPL Inc 013-5?6”33/12*4 0.01 pg/L | 0.005 pg/L | EPA 8081A SOP ANA8081A/Appendix XII No
Island Drain ilo ug/L™”
@ Holt Rd Endosulfan II Fresh Water APPL Inc 0.056 pg/L>" 0.01 pg/L | 0.004 pg/L | EPA 8081A SOP ANA8081A/Appendix XII No
0.00073 pg/L" .
Toxaphene Fresh Water APPL Inc 0.5 pg/L 0.380 ug/L | EPA 8081A SOP ANA8081A/Appendix XII No

0.0002 pg/L*

T Municipal and domestic supply

% Cold freshwater habitat, spawning

® WQTL is total Hexachlorocyclohexane
4 WQTL is total Endosulfan
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14. QuALITY CONTROL

This project will comply with all current SWAMP QC guidelines to maintain comparability of data quality throughout the ILRP SWAMP Comparable
database. Field QC frequencies are calculated to ensure that a minimum of 5% all analyses are for QC purposes. All analytical QCs must be
analyzed at a frequency of 5% and 1 per batch. QC activities for this project are listed in the tables below.

Table 15. (Element 14) Field Sampling QC.

Sample Type | Frequency | Acceptable Limits | Corrective Action | Sampling SOP | Analytical SOP & Method
Water Column Toxicity
. . 5% annual total, minimum Determine cause, take appropriate . .
<250 . - -
Field Duplicate 506 per event RPD <25% corrective action. Appendix | Appendix XV; EPA821-R02-12
Organic and Inorganic Chemistry Parameters
Detectable substance .
Field Blank 5% annual total contamination <RL or Eg&féénsm; ggﬂtsaenﬁag{%ﬂem’ remove
< sample/5 ) Appendix Il See Table 16
Field Duplicate 5% annual total RPD <25% Determine cause, take appropriate
corrective action.
Sediment Toxicity
o — - -
Field Duplicate 5% annual total, minimum | pory 5o, Determine cause, take appropriate | »p 00 qiy v Appendix XVIil, EPA 600/R-99-064
5% per event corrective action.
Sediment Chemistry
Detectable substance Determine cause of problem, remove
Field Blank 5% annual total contamination <MDL or <30% sources of contamingtion '
of lowest sample ) Appendix IV Appendix XXXIl; GCMS-NCI-SIM
Field Duplicate 5% annual total RPD <25% Determ_lne cause, take appropriate
corrective action.
Sediment TOC
Field Duplicate 5% annual total RSD <20% Determ_lne cause, take appropriate Appendix IV Appendix XXXIV; Walkley Black
corrective action. Method
Sediment Grain Size
Field Duplicate 5% annual total RSD <20% Determine cause, take appropriate Appendix IV Appendix XXXIII; ASTM D422-63
corrective action.
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Table 16. (Element 14) Analytical QC.

Sample Type Frequency Acceptable Limits Corrective Action Sagglljlng Anal)’/\}llectar\]IO%OP &
Water Column Toxicity
Survival in control samples 290%; all Determine cause, take
Lab Control Sample, 1 per 20 samples, L ) - h . .
Ceri . . T performance criteria outlined in SOP appropriate corrective action.
eriodaphnia dubia minimum 1 per batch . )
are met. Reanalyze all suspect samples. . Appendix XV; EPA821-
Survival in control samples 280%, all Determine cause, take Appendix | R02-12
Lab Control Sample 1 per 20 samples . Ny h - .
: ’ T ' performance criteria outlined in SOP appropriate corrective action.
Pimephales promelas minimum 1 per batch
are met. Reanalyze all suspect samples.
Lab Control Sample, 1 per 20 samples, > 200,000 cells/mL, variability of o Determl_ne cause, t_ake ‘ _ Appendix XVII; EPA821-
. L controls <20%, all performance criteria | appropriate corrective action. Appendix |
Selenastrum capricornutum minimum 1 per batch . . R02-13
outlines in SOP are met. Reanalyze all suspect samples.
Organic Parameters: Organophosphates, Organochlorines, Carbamates, and Additional Herbicides
Determine cause of problem,
Lab Blanks (method, reagent, 1 per 20 samples, Detectable substance contamination :;%T; \;r?ir?gtlijgr:]esreoinal e
instrument) minimum 1 per batch <RL | Y
suspect samples or flag all
suspect data.
Determine cause, take
1 per 20 samoles appropriate corrective action.
Lab Duplicate* Pe ples, RPD <25% Recalibrate and reanalyze all
minimum 1 per batch
suspect samples or flag all
suspect data.
Determine cause, take
% Recovery =50-150% or control appropriate corrective action.
o Recalibrate and reanalyze all
. I 1 per 20 samples, limits based on 3x the standard
Matrix Spike minimum 1 per batch deviation of the labs actual method suspect samples or flag all
P recoveries suspect data. Zero percent Appendices XI-XIV, XIX,
recovery requires rejection of all XX; ANA 619, EPA
suspect data. Appendix Il 8081A, EPA 8141A,

Matrix Spike Duplicate*

1 per 20 samples,
minimum 1 per batch

RPD <25%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Lab Control Spike, CRM, or
SRM

1 per 20 samples,
minimum 1 per batch

Measured value <95% confidence
intervals, if certified. Otherwise %
recovery =50-150%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Surrogates

In every calibration
standard, sample, and
blank analyzed for
organics by GC or isotope
dilution GC-MS; added to
samples prior to extraction

Based on 3x the standard deviation of
the lab’s actual method recoveries

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

EPA 8321A, EPA 547,
EPA 549.2

Inorganic Parameters: Nutrients, Metals, Total Organic Carbon
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Sample Type

Frequency

Acceptable Limits

Corrective Action

Sampling
SOP

Analytical SOP &
Method

Lab Blanks (method, reagent,
instrument)

1 per 20 samples,
minimum 1 per batch

Detectable substance contamination
<RL

Determine cause of problem,
remove sources of
contamination, reanalyze
suspect samples or flag all
suspect data.

Lab Duplicate*

1 per 20 samples,
minimum 1 per batch

RPD <25%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Matrix Spike*

1 per 20 samples,
minimum 1 per batch

% Recovery =75-125%

If SRMs are in control then
proceed. If not, determine
cause, take appropriate
corrective action. Recalibrate
and reanalyze all suspect

samples or flag all suspect data.

Matrix Spike Duplicate*

1 per 20 samples,
minimum 1 per batch

RPD <25%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Lab Control Spike, CRM, or
SRM

1 per 20 samples,
minimum 1 per batch

% Recovery =75-125%

Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Internal Standards

EPA 200.8 - Must be
present on all samples.
Standards and blanks at
identical levels

EPA 200.8 — Absolute response of any
one internal standard must not deviate
outside of 70-125% of the original
response in the calibration blank

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Appendix Il
Appendix IlI

Appendices XXVII, XXIII,
XXVIII; EPA 353.2, EPA
200.8, EPA 415.1

Inorganic P

arameters: Turbidity, Total Dissolved Solids, Total Suspended Solids

Lab Blanks (method, reagent,
instrument)

1 per 20 samples,
minimum 1 per batch

Detectable substance contamination
<RL

Determine cause of problem,
remove sources of
contamination, reanalyze
suspect samples or flag all
suspect data.

Lab Duplicate*

1 per 20 samples,
minimum 1 per batch

RPD <25%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Lab Control Spike, CRM, or
SRM

1 per 20 samples,
minimum 1 per batch

Measured value <95% confidence
intervals, if certified. Otherwise %
recovery =80-120%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Appendix Il

Appendices XXVI ,
XXIX, XXX; SM
2540C/EPA 160.1, EPA
180.1/SM 2130B, EPA
160.2/SM 2540D

Pathogens
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Sampling

Analytical SOP &

Sample Type Frequency Acceptable Limits Corrective Action SOP Method
Identify contamination source.
Lab Blanks (method) 1 per 20 samples, Detectable substance contamination Clean qulpment and prepare
minimum 1 per batch <RL new media, check reagents,
reanalyze samples.
1 per culture medium or Detectable substance contamination Identify contamination source.
Lab Negative Control reg ent lot <RL Clean equipment and prepare Appendix Il Appendix XXI; SM 9223
9 new media, reanalyze samples.
. 1 per culture medium or Detectable substance contamination Identify and correct problem.
Lab Positive Control ] .
reagent lot <RL Re-examine positive control.
. 1 per 10 samples, < .
Lab Duplicates minimum 1 per batch Riog £3.27 x mean Rioq Recalibrate and reanalyze.
Sediment Toxicity
Survival in control samples 280%; Determine cause. take
Lab Control Sample, Hyalella 1 per 20 samples, measurable growth in the controls, all abpropriate corre’ctive action Aopendix IV Appendix XVIII, EPA
azteca minimum 1 per batch performance criteria outlined in SOP pprop ’ PP 600/R-99-064
Reanalyze all suspect samples.
are met.
Sediment Organics
Determine cause, take
Lab Blanks (method, reagent, 1 per 20 samples, Detectable substance contamination appropriate corrective action.
. L Recalibrate and reanalyze all
instrument) minimum 1 per batch <MDL
suspect samples or flag all
suspect data.
Determine cause, take
1 per 20 samples appropriate corrective action.
. " , <0 !
Lab Duplicate minimum 1 per batch RPD <25% Recalibrate and reanalyze all
suspect samples or flag all
suspect data.
Determine cause, take
% Recovery =50-150% or control g%%r:"{gr'zg gﬂgigg‘:}i@gtéo;i
Matrix Spike* 1 per 20 samples, limits based on 3x the standard suspect samples or flag all Appendix IV Appendix XXXII; GCMS-

minimum 1 per batch

deviation of the labs actual method
recoveries

suspect data. Zero percent
recovery requires rejection of all
suspect data.

Matrix Spike Duplicate*

1 per 20 samples,
minimum 1 per batch

RPD <25%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

Lab Control Spike, CRM, or
SRM

1 per 20 samples,
minimum 1 per batch

Measured value 70-130% of the 95%
confidence intervals, if certified.
Otherwise %Recovery =50-150%

Determine cause, take
appropriate corrective action.
Recalibrate and reanalyze all
suspect samples or flag all
suspect data.

NCI-SIM
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- . . Sampling Analytical SOP &
Sample Type Frequency Acceptable Limits Corrective Action SOP Method
In every calibration Determine cause, take
standard, sample, and . . .
blank analyzed for _ appropriate corrective action.
Surrogates . . Determined by Lab Manager Recalibrate and reanalyze all
organics by GC or isotope | fl I
dilution GC-MS; added to suspect samples or flag a
L h suspect data.
samples prior to extraction
Determine cause, take
According to frequency in appropriate corrective action.
Internal Standards lab SOP Y Linear regression, r>0.995 Recalibrate and reanalyze all
suspect samples or flag all
suspect data.
Sediment TOC
Identify and eliminate
Lab Blanks (method, reagent, 1 per 20 samples, Detectable substance contamination contamination source.
instrument) minimum 1 per batch <MDL or <30% of lowest sample Reanalyze all samples in batch.
Qualify data as needed.
Review raw data quantification
reports. Check instrument
. Within 95% confidence interval of the response using calibration
Lab Control Spike, CRM, or 1 per 15 samples, certified value; if not certified within standard. Recalibrate and . .
SRM . Appendix XXXIV;
20-25% consensus value reanalyze CRM and samples. Appendix IV
- S Walkley Black Method
Repeat until control limits are
met.
Check calculations and
instruments. Recalibrate and
. 1 per 20 samples, <900 reanalyze. If problem persists,
Lab Duplicates minimum 1 per batch RSD =20% then identify and eliminate
source of imprecision and
reanalyze.
Sediment Grain Size
Check calculations and
instruments. Recalibrate and
Lab Duplicates 1 per 12 samples, RSD <20% reanalyze. If problem persists, Appendix IV Appendix XXXIII; ASTM

then identify and eliminate
source of imprecision and
reanalyze.

D422-63

*For the purposes of this project it is acceptable for the matrix spike duplicate or the laboratory control duplicate to stand in for the lab duplicate as a measure of the precision of the

analytical method.
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When control limits are exceeded the lab QA officer and Project QA Officer must agree on a potential
cause and develop a response that ensures it will not happen again. Detections in blanks must be
sourced and field, analytical, or cleaning practices must be modified to reduce the risk of further
contamination. Excessive RPD values or recovery rates outside of criteria may also require a change of
field or laboratory practices. Exceedances of analytical control limits must be reported in the appropriate
lab report. Precision in this project is assessed through a combination of field duplicate samples and
laboratory duplicate samples. Precision of a pair of samples is measured as the relative percent
difference (RPD) between a sample and its duplicate—a laboratory control sample (LCS) and its
duplicate (LCSD), a matrix spike (MS) and matrix spike duplicate (MSD), an environmental sample (E)
and field duplicate (FD), or an environmental sample and its associated lab duplicate. It is calculated as
follows:

2(Vi-Vp)

RPD(%) = x 100
Vi+Vp

V;= The measured concentration of the initial sample
Vp = The measured concentration of the sample duplicate

This same calculation is done for field duplicates and the associated environmental sample.

For precision assessment purposes any lab duplicate, including a matrix spike duplicate or a lab control
spike duplicate, may function as the lab duplicate in any batch.

For sediment grain size samples, individual grain size classes are reported as a percentage based on the
composition of the entire sample and therefore are not values that can be evaluated individually (they are
not independent variables). Precision for sediment grain size is evaluated by the relative percent
difference between grain size standard deviations of the environmental sample and the duplicate. The
grain size standard deviation (SD) for all classes of a single sample is calculated using the following Folk
and Ward 1957 Logarithmic equation:

DOgs — CD16+ Dgs — Os

SD = 01 =
4 6.6

Where ®g, = phi value of the 84" percentile sediment grain size category
@46 = phi value of the 16" percentile sediment grain size category
®gs = phi value of the 95™ percentile sediment grain size category
®s = phi value of the 5" percentile sediment grain size category

Precision is calculated based on the relative percent difference between the standard deviation of the
environmental sample and the standard deviation of a duplicate sample using the following formula:

2(SD;-SDp)

RPDso = |'(sp.+5Dn)

SD;= standard deviation of the initial or environmental sample based on the Folk and War Logarithmic equation
SDp= standard deviation of the field or laboratory duplicate sample based on the Folk and War Logarithmic equation

Accuracy in this project is assessed using either an LCS or MS. For an LCS lab water is spiked with a
known concentration of a target analyte and the percent recovery (PR) is reported. PR in an LCS is
calculated as follows:

VLCS

% Recovery = _ x 100

VSDike

V. cs = The measured concentration of the spiked control sample
Vspike = The expected spike concentration
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A MS can also be used to assess accuracy. For a MS, environmental water is spiked with a known
concentration of a target analyte and the PR is reported. PR in and MS is calculated as follows:

VMS- Ve
% Recovery = x 100
Sp|ke

Vus = The measured concentration of the spiked matrix sample
Vspike = The concentration of the spike added

Ve = The measured concentration of the original (unspiked) matrix sample

The MS should not be used solely to assess accuracy due the likelihood of matrix interference however if
an LCS does not fall within acceptance criteria an MS may be used to validate a batch if the MS is within
acceptance criteria. Some constituents are difficult to spike (e.g. turbidity) and therefore a laboratory may
chose to analyze a certified reference material (CRM). A CRM analysis may be used in place of an LCS
analysis.

If results for any precision or accuracy samples do not meet the data quality objectives provided in this
QAPP, the laboratory must implement corrective measures as outlined in Table 16. If corrective
measures require reanalysis of the sample, and the results repeatedly fail to meet the objectives, then the
lab is obligated to halt the analysis of samples, identify the source of the imprecision, and make
corrections where appropriate before proceeding. If results for any field duplicates and associated
environmental samples do not meet the data quality objectives listed in the above tables then the
samplers must assess sampling practices and make corrections to their field procedures which will
ensure homogeneity in the samples before proceeding.
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15. INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

Laboratory equipment is maintained by a qualified technician at the frequency listed in Table 17. MLJ-
LLC field meters are maintained according to the owner’s manual specifications at the frequency listed in
Table 18. Laboratories are responsible for maintaining all laboratory equipment according to

manufacturer specifications or SWAMP requirements, whichever are more stringent. Frequency and
procedures for maintenance of analytical equipment used by each laboratory are documented in the
Quality Assurance Manual for each laboratory, which is available from the laboratory on request.
Laboratories are responsible for testing, inspecting, and maintaining all analytical equipment. In the event
of equipment failure, the source of the failure must be identified and rectified, the equipment must be
recalibrated, and any samples analyzed outside of calibration limits must be reanalyzed.

Table 17. (Element 15) Testing, inspection, maintenance of field and analytical instruments.

Due to the complexity and sensitivity of most laboratory instruments the testing, inspection, and maintenance
procedures are difficult to summarize. A brief and general summary for each instrument follows; however, this table
is not intended to describe all testing, inspection, and maintenance procedures for all tests, nor will this QAPP
attempt to report SOPs for all such procedures. It is expected that laboratories will employ knowledgeable staff
capable of testing, inspecting, and maintaining analytical instruments to ensure a level of data quality that matches or
exceeds that demanded in this QAPP.

Maintenance
Equipment / Activity, Testing Responsible
Instrument Activity or Person A IEE S0P RETTErEE
Inspection Activity
YSI 556MPS with Glass Clean glass bulb and F. Wulff . .
Electrode pH visually inspect (MLJ-LLC) <24 hours before sampling Appendix IX
YSI 556MPS with
Steady State Change membrane F. Wulff .
Polarographic DO and KCl solution (MLI-LLC) Every 30 days Appendix IX
Sensor
YSI 556MPS with
Electrode Cell EC and F. Wulff . .
Thermistor Temperature Clean electrodes (MLJ-LLC) <24 hours before sampling Appendix 1X
Probe
Tecator auto analyzer Clean manifold Sonya Babcock According to manufacturers Retained in
(Model 2400) (Caltest) specifications laboratory
Periodic meter zero,
Turbidimeter calibration in each Sonya Babcock When switching ranges W-TUR_B-rev4
range (Caltest) Appendix XXXI
Check and replace
water filter, replace
pump gaskets, check . . .
ICP-MS source filament, check Sonya Babcock According tc_) _ma_nufacturers Retained in
L . (Caltest) specifications laboratory
multiplier gain, clean
ion source, replace
lamp
Change: catalyst,
Shimadzu TOC-Vcsh sample pump tubing,
Analyzer permcation tube, halide Sonya Babcock According to manufacturers W-TOC/DOC-rev9
Shimadzu 68 place auto | scrubber, acid reagent (Caltest) specifications Appendix XXX
analyzer Model ASI-V bottle,rinse bottle,
humidifier water
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Equipment /
Instrument

Maintenance
Activity, Testing
Activity or
Inspection Activity

Responsible
Person

Frequency

SOP Reference

lon Chromatograph (DX

Inspect pump and
injector seals for leaks
inspect tubing for
clogs, inspect or

’

replace precolumn Sonya Babcock According to manufacturers Retained in
320) fiIteE insprt)act detector (Caltest) specifications laboratory
for leaks and air
bubbles, replace old
lamps
Sonya Babcock According to manufacturers Retained in
Spectrophotometer Check/replace lamp (Caltest) specifications laboratory
Inspect pump and
injector seals for leaks,
Hewlett Packard 1090L IQ; pescti:]l;blgg fg)rr
HPLC; re Igcé repcolumn Leonard Fong According to manufacturers Retained in
Agilent 100 Liquid i place p d (APPL) specifications laboratory
Chromatograph filter, inspect eteptor
for leaks and air
bubbles, replace old
lamps
Check and replace
Finnigan LCQ lon Trap water filter, replace
. pump gaskets, check . . .
Mass Spectrometer; source filament. check Leonard Fong According to manufacturers Retained in
Agilent 1100 G1946D ltioli L | (APPL) specifications laboratory
SL Mass Spectrometer mu tiplier gain, clean
ion source, replace
lamp
Hewlett Packard 6890 Check and _cl_ean
detector and injector,
Gas Chromatograph, check svringe and
Agilent Technologies ynnge . . .
6890 Gas column for integrity and Leonard Fong According to manufacturers Retained in
Chromatograph installation, rinse (APPL) specifications laboratory
Hewlett Packard 5890 | COlumn with solvent,
check column for
Gas Chromatograph
leaks,
Inspect pump and
injector seals for leaks,
Perkin Elmer Series 200 inspect tubing for
Pump, post cc_nlumn clogs, inspect or Theresa Sherman . . Retained in
pump, and Perkin Elmer replace precolumn (NCL) Every analytical analysis laborator
LC 240 Fluorescence filter, inspect detector y

Detector

for leaks and air
bubbles, replace old
lamps
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16. INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

MLJ-LLC field meters are calibrated according to the owner’'s manual specifications at the frequency
listed in Table 18. Laboratories are responsible for calibrating all laboratory equipment according to
manufacturer specifications or SWAMP requirements, whichever are more stringent. Frequency and
procedures for calibration of analytical equipment used by each laboratory are documented in the Quality
Assurance Manual for each laboratory, which is available from the laboratory on request. All equipment
capable of being calibrated must be successfully calibrated before analysis. If calibration fails, all affected
samples must be re-analyzed or the data flagged and the equipment must be repaired before further

analysis.

Table 18. (Element 16) Calibration of field and analytical equipment.

Equipment /
Instrument

SOP
Reference

Calibration
Description and
Criteria

Frequency of
Calibration

Responsible Person

YSI 556MPS with Glass
Electrode pH

Appendix 1X

3 Point calibration at pH 4,
7, and 10; calibration must
be accepted by YSI meter

<24 hours before sampling

F. Wulff (MLJ-LLC)

YSI 556MPS with
Steady State
Polarographic DO
Sensor

Appendix 1X

H»0 Saturated air
calibration (%0,) at
default 760mm Hg

Before every measurement

F. Wulff (MLJ-LLC)

YSI 556MPS with
Electrode Cell EC and
Thermistor Temperature
Probe

Appendix IX

Calibration to 1413 uS/cm;
calibration must be
accepted by YSI meter.
Temperature calibration is
factory set and does not
require user calibration

<24 hours before sampling

F. Wulff (MLJ-LLC)

Tecator auto analyzer
(Model 2400)

W-TKN-rev9
Appendix
XXIX

For TKN calibrate with
TKN digestion tablet. For
NH;3 standardize with
100mL sample with 5mL
borate buffer all adjusted
to pH 9.5 with NaOH

Every analytical analysis

Sonya Babcock
(Caltest)

Turbidimeter

W-TURB-rev6
Appendix
XXXI

Periodic meter
zero,calibration in each
range

When switching ranges

Sonya Babcock
(Caltest)

ICP-MS

M-200.8-
revsSeE
Appendix
XXIV

Three calibration
standards per linear
range, MDL determination,
ICV, CCV

When analyst observes
calibration is necessary,
MDL determined annually,
ICV immediately after
calibration, CCV after every
10 samples and at end of
sample run

Sonya Babcock
(Caltest)

Shimadzu TOC-Vcsh
Analyzer
Shimadzu 68 place auto
analyzer Model ASI-V

W-TOC/DOC-
rev9
Appendix XXX

a. 2 calibration curves:
curve 10 — 6 points, curve
200 - 5 points. r* = 0.995
b. Analyze blank & LCS,
ICV for every 20 samples,

CCV, spike and spike

duplicate, every 10
samples

a. Every month
b. Every 20 or 10 samples
respectively

Sonya Babcock
(Caltest)

lon Chromatograph (DX
320)

W-
DIONEXrev5
Appendix
XXVI

Mixed-standard curve
calibration

Every analytical analysis

Sonya Babcock
(Caltest)
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Calibration

ECUIpimEt § =017 Description and AL ey el Responsible Person
Instrument Reference i Calibration
Criteria
Four standard calibration
Spectrophotometer W-NO2-rev5 curve, reagent blank, QC Every batch of every Sonya Babcock
P P Appendix XXV blanks, spikes, control analytical analysis (Caltest)
samples, and duplicates
Calibration with minimum
Hewlett Packard 1090L HPL8321A ' .
HPLC Appendix XIV of five stock stlandard Every analytical sequence Leonard Fong (APPL)
concentrations
Calibration with minimum
. I of five stock standard
Agilent 100 Liquid HPL83.21A concentrations. Every analytical sequence Leonard Fong (APPL)
Chromatograph Appendix XIV S
Calibration check after
every 20 samples.
Calibration with minimum
I of five stock standard
F'pﬂr;g:nsl‘gc?ré%]eg?p AHP;‘r?dS})Z(lXAIV concentrations. Every analytical sequence Leonard Fong (APPL)
P pp Calibration check after
every 20 samples.
Calibration with minimum
. of five stock standard
Agilent 1100 G1946D SL HPL8321A concentrations. Every analytical sequence Leonard Fong (APPL)
Mass Spectrometer Appendix XIV . X
Calibration check after
every 20 samples.
Hewlett Packard 6890 Calibration with minimum
Gas Chromatograph, ANABDB1A of five stock standard
: ) ANA8141B : .
Agilent Technologies . concentrations. Every analytical sequence Leonard Fong (APPL)
Appendix Xl S
6890 Gas Appendix XII] Calibration check after
Chromatograph PP every 20 samples.
Hewlett Packard 5890 Three point calibration.
Gas Chromatograph, ANAG619 Calibration verification .
Hewlett Packard 6890 Appendix XI check standard analyzed Every analytical sequence Leonard Fong (APPL)
Gas Chromatograph after every 20 samples
Perkin Elmer Series 200 Five calibration standard
Pump, post column levels. Calibration
; NCL ME 075 e . . Theresa Sherman
pump, and Perkin Elmer Appendix XIX verification check standard Every analytical analysis (NCL)

LC 240 Fluorescence
Detector

analyzed after every 20
samples
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17. INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

MLJ-LLC project consumables are listed in Table 19. Consumables are rejected for use if obvious signs
of contamination or tampering exist. Calibrating standard solution acceptance records are maintained
alongside calibration records. Bottle integrity records are maintained alongside receiving records. All
records are available upon request at the MLJ-LLC office. All laboratories are responsible for inspecting
and testing all consumables against a laboratory-specific acceptance criteria and maintaining adequate
records.

Table 19. (Element 17) Inspection/acceptance testing requirements for consumables and
supplies.

Project-Related Inspection / Testing Acceptance Criteria Frequenc Responsible
Supplies (source) Specifications P q y Individual
Solution bottles are
pH standard |fnspected t? \./e.r.'nll f , | .
calibrating actory seal; initial “Manufacturer’s sea Upon opening a
; measurements are intact, measurements fresh standard F. Wulff (MLJ-LLC)
solutions : L .
. L compared to prior within 0.2 solution
(Fisher Scientific)
standard
measurement
Solution bottles are
EC standard |fnspected t? \_/e_r_lf)ll Manufacturer’s seal .
calibrating actory seal; initia intact, measurements Upon opening a
; measurements are o fresh standard F. Wulff (MLJ-LLC)
solutions compared to prior within +0.5% or solution
(Fisher Scientific) P P 1pS/cm
standard
measurement
Certified pre-
cleaned glass .
bottles for toxicity Cart_on_ custody seal Carton f;ustody seal At recglpt date of F. Wulff (MLI-LLC)
: is inspected intact shipment
(I-Chem/Fisher
Scientific)
Certified pre- Individual bottles are .
cleaned bottles inspected for physical Bottle§ and caps At recglpt date of F. Wulff (MLJ-LLC)
. . intact shipment
(from laboratory) integrity
Preservative volume .
S o Proper preservative
Pre-preserved is visually verified, volume oresent At receint date of
containers individual bottles are P ' 1P F. Wulff (MLJ-LLC)
. - bottles and caps shipment
(from laboratory) inspected for physical ;
. . intact
integrity
Analysis for target
Deionized water constituent Detectaple ;ubstance Once annually M. Turner (MLJ-LLC)
N contamination < RL
contamination
. Carton seal is Carton is intact and .
N'mle Gl_ove_s_ visually inspected for gloves within are At receipt date of F. Wulff (MLJ-LLC)
(Fisher Scientific) . ' shipment
damage or tampering clean and intact
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18. NON-DIRECT MEASUREMENTS (EXISTING DATA)

It may also be necessary to use preexisting data residing in the ILRP SWAMP Comparable Database
housed at the Central Valley Regional Data Center (RDC), to which MLJ-LLC has access. Since this
database receives data from a number of sources including MLJ-LLC, it is possible that relevant data may
be produced by another project working within the Coalition region. It is assumed that all data within this
database has passed SWAMP Comparability QA/QC requirements; however, all third party data
considered for use will be reviewed against the data quality objectives stated in Element 7 and only those
data meeting all criteria will be used in this project. Third party data may be used to extend the
monitoring history of specific locations or more completely characterize zones within the Coalition region.

19. DATA MANAGEMENT

As established in Element 9 above, MLJ-LLC will maintain an inventory of data and will periodically check
the inventory against the records in their possession.

All field data is entered into the ILRP SWAMP comparable database after being reviewed and qualified.
All data transcribed or transformed, electronically and otherwise, is double checked for accuracy by MLJ-
LLC staff and records of this double-checking are maintained at the MLJ-LLC office. After entry into the
database, field sheets are scanned and an electronic copy is filed on the MLJ-LLC server. An additional
hard copy is printed and archived in the MLJ-LLC office in a separate location from the original. All
completed COCs are archived in the same manner.

Transfer of data from laboratories to MLJ-LLC is accomplished by a combination of overnight mail, hand
delivery, and electronic submittal. Lab reports are received as electronic PDFs and in SWAMP
comparable EDD format, both of which are filed on the MLJ-LLC server and simultaneously copied to CD-
ROM format. Hard copies of the reports are filed in the MLJ-LLC office. EDDs are uploaded according to
the procedures outlined in Appendices XXXV, XXXVI, and XXVII.

All data residing on the MLJ-LLC server is automatically backed up onto magnetic tape media. Complete
backup takes place once per week, with incremental backups every night. Digital tape backups are kept
for seven days before being completely written over by the next complete backup. MLJ-LLC adds data to
a replica of the ILRP SWAMP Comparable Microsoft Access database housed at the Central Valley
Regional Data Center; the MLJ-LLC replica is periodically synchronized with the Design Master. The
Design Master is automatically backed up to magnetic tape according to the same schedule as the MLJ-
LLC server. The MLJ-LLC Database Management Team (DMT), consisting of Melissa Turner, project QA
Officer and the MLJ-LLC database manager, is responsible for database maintenance, synchronization
and backup. In the event of hardware failure MLJ-LLC server data is restored from the tape backup and
the ILRP Design Master is restored from the Central Valley RDC tape backup.

A copy of the database is delivered to the CVRWQCB staff quarterly. Monitoring reports which

summarize the monitoring data are submitted to the CVRWQCB following the schedule outlined in section
21.
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GROUP C: ASSESSMENT AND OVERSIGHT

20. ASSESSMENTS & RESPONSE ACTIONS

All reviews of QA data will be made by the MLJ-LLC QA Officer and may include the CVRWQCB QA
Officer. Reviews of the sampling procedures will be made bimonthly. Reviews involve comparing
observed sampling procedures against those established in the MLJ-LLC SOPs. Additional reviews will
be made as SOPs are updated and refined. Contract laboratories are responsible for self assessment
and oversight, although each data report is audited for compliance with MLJ-LLC’s QA/QC program. The
MLJ-LLC QA Officer Melissa Turner is responsible for flagging all data that does not meet established
QA/QC criteria.

If a review discovers any discrepancy, MLJ-LLC’s QA Officer Melissa Turner will discuss the observed
discrepancy with the personnel responsible for the activity. The discussion will include the accuracy of
the information, potential cause(s) leading to the deviation, how the deviation might impact data quality
and the corrective actions that might be considered.

The MLJ-LLC QA Officer Melissa Turner has the power to halt all sampling and analytical work by both
MLJ-LLC and the contract laboratories if the deviation(s) noted are considered detrimental to data quality.

Assessments will be oral; if no discrepancies are noted and corrective action is not required additional
records are neither maintained nor reported. If discrepancies are observed the details of the discrepancy
and any corrective action will be reported in the quarterly and annual monitoring report.

Corrective action will be determined from Monitoring and Reporting Program Order No. R5-2008-0005
Appendix F Attachment C based on analysis of the type of discrepancy. Corrective action may correct an
unauthorized deviation from the QA/QC procedures or SOPs, or it may remedy a systematic failure in the
established QA/QC procedures or SOPs. The MLJ-LLC QA Officer will be responsible for addressing all
corrective action. All correspondence will be documented in print, and all correspondence will be filed at
the MLJ-LLC office which is available upon request.

21. REPORTS TO MANAGEMENT
Data summary and other reports will be written by MLJ-LLC according to the following table. The table

provides dates for the first year this QAPP is active. In subsequent years if the deliverable due date is not
a weekday, the deliverable will be provided on the first business day following the due date.

Table 20. (Element 21) QA management reports.

Person(s)
Type of Report Frequency Pro;egzgstzs;lvery Resplggps(;?:e = Report Recipients
Preparation
June 1, 2009 Chris Jimmerson
Monitoring Report Quarterly September 1, 2009 Michael Johnson Mike Wackman
December 1, 2009 John Brodie
Chris Jimmerson
Monitoring Report Annually March 1, 2009 Michael Johnson Mike Wackman
John Brodie
Management Plan . . Ch.ris Jimmerson
Rebort Annually April 1, 2009 Michael Johnson Mike Wackman
por
John Brodie
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GROUP D: DATA VALIDATION AND USABILITY

22. DATA REVIEW, VERIFICATION, AND VALIDATION REQUIREMENTS

Data generated by project activities will be reviewed against the data quality objectives cited in Element 7
and the QA/QC practices cited in Elements 14, 15, 16, and 17. The MLJ-LLC QA Officer will review any
data that fails any stated quality objectives to decide whether to accept or reject the data. The decision to
accept or reject the data will be based on an assessment of the impact of the data quality failure and will
be made according to the following process.

Data will be separated into three categories: data meeting all data quality objectives, data failing to meet
precision or recovery criteria, and data failing to meet accuracy criteria. Data meeting all data quality
objectives, but with failures of quality assurance/quality control practices will be set aside until the impact
of the failure on data quality is determined. Once determined, the data will be moved into either the first
category or the last category.

Data falling in the first category is considered usable by the project. Data falling in the last category is
considered not usable. Data falling in the second category will have all aspects assessed. If sufficient
evidence is found supporting data quality for use in this project, the data will be moved to the first
category, but will be flagged with the appropriate SWAMP data qualifier code by the MLJ-LLC QA Officer.

23. VERIFICATION AND VALIDATION METHODS

Data will be QC’d visually and recorded as checked by initials and dates directly on the record or on a
specialized record tracking document. MLJ-LLC’s QA Officer or a delegate of the QA Officer will do all
reviews of 100% of the reports. Each contract laboratory’s QA Officer will perform checks of all of its
records at a frequency that the lab determines sufficient.

The contract laboratories will be responsible for the reduction of the raw data generated at the laboratory
bench to a format determined by agreement between the laboratory and the MLJ-LLC QA Officer. The
analytical process includes verification or a quality assurance review of the data, which includes:

« Verifying the calibration samples for compliance with the laboratory and project criteria;

« Verifying that the batch QCs were analyzed at a proper frequency and the results were within
specifications;

« Comparing the raw data (e.g. chromatogram) with reported concentration for accuracy and
consistency;

« Verifying that the holding times were met and that the reporting units and quantitation limits are
correct;

« Determining whether corrective action was performed and control was re-established and
documented prior to reanalysis of QC or project samples;

« Verifying that all project and QC sample results were properly reported and flagged; and
 Preparing batch narratives that adequately identify and discuss any problems encountered.

All QA issues will be noted. Reconciliation and correction of these issues will be done by a committee
composed of MLJ-LLC'’s QA Officer, Field Supervisor, and Project Manager, and the contracting
laboratory’s QA Officer and Laboratory Director. Any corrections require a unanimous agreement that the
correction is appropriate. Contract laboratories submit in their data report the batch narrative that
identifies and discusses any problems encountered. If the report is accepted with or without correction
pertinent portions of this narrative will be transferred to the ILRP SWAMP Comparable database as the
MLJ-LLC QA Officer deems necessary.
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Figure 4. Flowchart of MLJ-LLC Data Progression
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24. Reconciliation with User Requirements

Procedures to review, verify and validate data are included in Appendix XXXV (SOP for Data Verification,
Validation and Loading to the ILRP SWAMP Comparable Database) and Appendix XXXVII (SOP for
Toxicity Data Verification, Validation and Loading to the ILRP SWAMP Comparable Database). This
process ensures that all data uploaded into the ILRP SWAMP Comparable database has been qualified
on a result, batch and project level with each deviation being coded and comments provided.

Data is reported to the CVRWQCSB in a variety of formats including raw data, narrative data summaries
including data compiled into tables and charts, and data contained within the ILRP SWAMP Comparable
database. Limitations in data use will be reported to the CVRWQCB in the Annual Monitoring Report as
well as through codes and comments in the database. Non-primary data users beyond the CVRWQCB
will be able to access the data generated by this project deposited in the ILRP SWAMP Comparable
database and should heed the qualifier flags applied to the data by the MLJ-LLC QA Officer to alert them
of limitations to the data. Non-primary data users will be able to access the narrative reports by request
to the CVRWQCB, the Coalition, or MLJ-LLC.
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APPENDIX |. Standard Operating Procedure (SOP) for Water Toxicity Sampling (Revision 1.0,
07/19/07)
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Standard Operating Procedure (SOP) for Water Toxicity Sampling
(Revision 1.0, 07/19/07)

MLJ-LLC
Updated 07/19/07
Revision 1.0
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1. Purpose
This SOP describes procedures for collecting toxicity testing water samples from main stems,
tributaries and drainages in the East San Joaquin Water Quality Coalition and San Joaquin and Delta
County Water Quality Coalition areas. A standard method may be used to collect the samples. This
SOP describes the planning, sample collection and quality control (QC) procedures for toxicity testing
water sampling.

2. Terms and Definitions
Grab Sample A sample collected from one location and depth

Bucket sampler Specially designed sampler that fits a 3-L Teflon lined jug and is attached on a
rope and carabiner

QC Quality control

COC  Chain of Custody

3. Equipment and Supplies

Field sheets, COC sheets, maps, Avery Weatherproof labels, sharpie permanent markers, clear
tape and dispenser, clip board

Five 1-Gal pre-cleaned Amber Glass Jugs w/ Teflon-lined caps per sample and reserve bottles
Coolers with ice

Field parameter multi-meter

Gloves (Nitrile) for safety and to eliminate cross contamination

Bucket sampler with work gloves

Safety equipment: Orange Safety Vest, Road Cones, first aid kit, cell phone, head lamp
Waders

oooooogo o

4. Procedures
Toxicity testing water sampling involves the following steps:

4.1. Labeling the Sample Bottle

W Use pre-printed labels for each site. The label should include the site name, site ID number, date,
sample time, and your initials. Labels are supplied with the sampling plan prepared and sent by
PER.

B Complete the printed label with an extra-fine-point Sharpie. Attach it to the jug and cover the entire
label with a piece of clear tape and wrap it all around the bottle to prevent peeling. Do this before
the bottle gets submerged

B Use 24-hour military time for the sample time; round to the nearest 10 minutes. For example: a
sample collected at 09:52 would have the sample time on the label and Chain of Custody (COC)
form rounded off to 09:50; a sample collected at 09:57 would be rounded up to 10:00; 09:55
would also be rounded up to 10:00. Use the following format for the date: mm/dd/yy

4.2. Completing the Field Sheet
See SOP for surface water sampling for details.

4.3. Collecting an Environmental Sample

Always wear clean gloves during the sampling procedure!
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SAMPLE COLLECTED BY WADING INTO THE STREAM:

When collecting by wading, choose a site that has the most well-mixed flow. If a dock or other
safe structure would allow you to collect the sample closer to the middle of the stream you should
utilize it. If sampling from a structure, be sure to collect the sample on the upstream side of the
structure (to minimize contamination of the sample).

When collecting from the bank, bottles can be rinsed from the bank but you should wade out as
far as is safe to collect the sample. Simply hold the sample container as far under the surface of
the water as possible (but not on the bottom) until it is full. Tilting the bottle at a 45° angle works
best. Avoid collecting sediment in the water stirred up by your feet.

At each site, rinse every sample bottle three times with site water. When rinsing each jug, be sure the
cap is on the bottle so that the cap gets rinsed as well.

Once every jug is rinsed three times, they can be filled with site water. Note: The rinsing process can stir
up sediment near the bank, so samples should be collected upstream of where you were rinsing in order to
get a representative sample.

Be sure to fill bottles all the way to the top, making sure to leave no head space, which decreases the
chance of losing any volatile organic compounds present. This can be done by capping the bottles under the
water surface.

Once all jugs are filled to the top, load them into the white 120 gt coolers. Use either bubble wrap or
Styrofoam blocks to insure no glass to glass contact. Cover bottles with ice to ensure that the samples are at
4°C.

BRIDGE SAMPLE

When collecting water samples from a bridge be sure to wear the orange vests and to put out the
orange cones (approximately 50-100 feet before the place you are sampling from) so that anyone
driving by can readily see you and has time to slow down as they approach the bridge.

If it is safe you should collect the sample on the upstream side of the bridge in the middle of the
waterway.

An attempt should be made to retrieve the sample from 1/3 of the total depth of the river.

To rinse the bottles with site water, secure a bottle into the bucket sampler with the surgical
tubing and a weight. Lower the sampler down into the water until it reaches the bottom (the rope
slacks off). Gradually pull the sampler off the bottom to1/3 of the total depth of the river to get a
representative of the water column. When the bottle is partly full, pull the sampler up being
careful not to allow it to swing too much as it may hit the side of the bridge and cause the bottle to
break. Rinse one jug three times, after that, use this jug to rinse the other bottles. Do so by
pouring a little water into the other jugs and rinse each jug with cap on also three times. Note:
Wear heavy-duty gloves when lowering the sampler to avoid rope burn.

Once every bottle is rinsed three times, they can be filled with site water by placing them in the bucket
sampler and lowering them from the bridge. Be sure to fill bottles all the way to the top, making sure to
leave no head space, which decreases the chance of losing any volatile organic compounds present.

The last thing to do before filling any amber glass sample bottle, regardless of method, is to remove the lid.
The first thing to do after filling any bottle, regardless of the method, is to replace the lid. If you have more
than one sample bottle to fill, remove each lid prior to filling the bottle. The person that opens and closes
the 1-Gal amber glass bottle always wears new, clean gloves for this procedure and does not touch anything
but the cap.
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4.4. Collecting a Quality Control Sample (5% of overall samples)
View the QC Schedule to find out at which site you should collect a QC sample.

FIELD DUPLICATE
The sampling time for the duplicate will be the same as the environmental sample. Field
duplicates will be designated by the prepared sampling plans and labels will have a Station
ID that ends with FD.

BRIDGE SAMPLE
Fill ten 4-L jugs with the bucket sampler; five for the environmental sample and five for
duplicate sample.

SAMPLE COLLECTED BY WADING
Fill ten 4-L jugs from the bank or by wading; five for the environmental sample and five
for the duplicate. Both samplers should fill bottles at the same time and bottles should be
filled sequentially.

4.5. Check all field data
A second person, not the one who filled out the field sheets and COCs, should double-check all
of the recorded times for completeness and error at the end of the sampling day!

4.6. Check ice level
The temperature of the ice chest should be around 4°C. Make sure to add ice if necessary.
If you can’t deliver the samples to the designated lab on time, make sure that there is enough ice
in the cooler until the samples are delivered the following day.

Sample Delivery

Samples need to be delivered within 36 hours (by 09:00 next day) to:
AQUA-Science

17 Arboretum Drive

Davis, CA 95616-7011

(530) 756-5456

Completing a Chain of Custody form
Complete a Chain of Custody form for each sampling day.

The original COC's will stay in the respective labs. Be sure to have lab personnel give you a copy of
the COC.

Sample transfer between field staff and laboratory is documented by signing and dating

“relinquished by” and “received by” blocks whenever sample possession changes. The document
must have both yours and the recipient lab’s signature.
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APPENDIX Il. Standard Operating Procedure (SOP) for Surface Water Sampling (Revision 1.0,
09/17/07)
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1. Purpose
This SOP describes procedures for collecting surface water samples from main stems, tributaries and
drainages in the East San JoaquinWater Quality Coalition and San Joaquin and Delta County Water
Quality Coalition areas. A standard multi-vertical depth integrating method may be used to collect the
samples although most samples are collected direct to container. This SOP describes the planning,
decontamination, sample collection and quality control (QC) procedures for surface water sampling.

2. Terms and Definitions
Grab sample a sample collected from one location/depth

Integrated sample a sample comprised of a designated number of sub-samples that have been
combined. An integrated or composite sample represents the waters overall

composition.

Techma Specially designed cage sampler that fits a 3L Teflon bottle and is generally
attached on a rope and karabiner

QC Quality control

cocC Chain of Custody

DI De-ionized water

3. Equipment and Supplies

Field sheets, COC sheet, maps, Avery Weatherproof labels, sharpie permanent markers, clear
tape and dispenser

Sampling bottles supplied by laboratories for specific analyses

Coolers with ice

Field parameter meter (pH, temperature, Electrical Conductivity, DO)

Decontamination supplies: 5-gallon carboy with DI water, Methanol*, Liquinox soap*, Methanol
waste container* (*=using Techma)

Gloves (nitrile) for safety and to eliminate cross contamination

Waders

Techma cage sampler with rope, bungee cord and karabiner; 3L Teflon bottle

Safety equipment: Orange Safety Vest, Road Cones

oooo oOoogo d

For the collection of Water Column Toxicity and Trace Metals samples please view separate
SOP’s.

4. Procedures
Surface water sampling involves the following steps:

4.1. Labeling the Sample Bottle
Use pre-printed labels for each site. The label should include the site name and the site ID; the
sampler will fill in the date, sample time and their initials. Complete the printed label with an
extra-fine-point Sharpie before you collect the sample and cover the entire label with a piece of
clear tape to prevent peeling. Use 24-hour military time for the sample time; round to the nearest
10 minutes. For example: a sample collected at 09:52 would have the sample time on the label
and Chain of Custody (COC) form rounded off to 09:50; a sample collected at 09:57 would be
rounded up to 10:00; 09:55 would also be rounded up to 10:00. Use the following format for the
date: mm/dd/yy
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4.2.

4.3.

Sample ID: 535XSSAQR-GR
Lab: APPL Sample Matrix: Site Water

Sample Analyses: Carbamates, OCs, OPs, Herbicides

Methods: EPA 8321, EPA 8081, EPA 8141/619 Container:
1-L Amber Glass
lof4
Sample Date Time Collected By

Completing the Field Sheet
(See example in Element 12 Figure 3)

Field sampling plans are created and printed at the MLJ-LLC office.

The Field Sheet already shows the Station ID, Date, Project ID, Station Name, Site Code and
Season, the Target Latitude and Longitude. The sampling team has to fill in the rest of the
requested information.

Either add the needed information or circle the applicable answer. Please complete all fields!!

Event Type: WaterTox_Chem means sampling everything including, Water Column Toxicity, but
not Sediment. WaterChem means no Water Column Toxicity, or pesticide screening only.
WaterTox means only Water Column Toxicity. SedTox_Chem means sediment only.

Field parameter meter(s): use the equipment calibration SOP to calibrate the field equipment prior
to sampling event. Allow the probe to soak in native water for a few minutes until the reading
stabilizes.

BANK SAMPLE: measure directly from river edge

BRIDGE SAMPLE: If possible measure field parameters directly from the water body. Otherwise
after filling sample containers from 3L Teflon bottle use excess water from the 3L Teflon bottle for
the field measurements. First, rinse the probe and plastic container used to measure parameters
with water from the 3L bottle before pouring portion into the measuring container. Measure water
parameters soon after pouring off the sample so that conditions (i.e. temperature) do not change.

At the end of the day rinse the probe with tap water and moisten the storage cap with tap water
before placing the meter in its case.

Record the meter number (for example YSI #1, shown on outside of meter case or serial # on the
back side of the meter) used on the bottom of the field sheet.

Record recalibration date on the calibration logbook in the MLJ-LLC office and the cover sheet of
the field sheets.

Original field sheets stay with MLJ-LLC in a prepared folder at the office. Field sheets are
scanned and electronic copies are kept on the MLJ-LLC server.

Collecting an Environmental Sample
Always wear clean nitrile gloves during the sampling procedure!

A full range of samples will only be collected if you have normal water conditions.

If the water level is very low or there is no flow and the situation seems more puddle-like with
standing water, samples will not be collected. No other samples or QC’s will be collected. On the
field sheet and COC (if pre-filled out) record why the samples were not collected (i.e. dry site).
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Notify your project supervisor about these conditions since the QC schedule will have to be
changed accordingly.

If you are not sure about collecting water samples at a particular site for whatever reason, try
calling your senior sampler, Jon Katz (530 902 1622), your QA Officer, Melissa Turner (530 297
4684 or cell: 916 607 5602) or Michael Johnson (530 400 6725).

If the water has a bad odor, please make a note on the label and on the COC. The lab will use a
different handling procedure for those bottles.

GRAB SAMPLE (individual bottle by hand)

Most sampling will be performed by wading into the midchannel and filling each pre-labeled bottle
with native water and capping with clean gloves under the water surface, so that no headspace is
left in the bottle. All bottles should be rinsed with DI water after filling and wrapped in protective
sleeves before putting on ice.

If wading into the water is unsafe or impossible, either sample from a bank or bridge using the
following procedures:

BANK SAMPLE (using pole sampler, which we don’t carry to sites)

a) Using bungee cord, affix the sample bottle (already labeled and taped) to the sampling pole
b) Check to insure the bottle is secure

¢) Remove the cap (wear clean glove!)

d) Immerse the bottle until bubbles stop. Fill completely and do not leave any headspace

e) Replace the cap (still wearing the clean glove!)

f) Rinse the outside of the bottle with DI water

g) Slip the bottle into a protective sleeve

h) Place sample directly into a cooler. Make sure there is no glass-to-glass contact

INTEGRATED GRAB SAMPLE (bridge sample)

Set out orange traffic cones. Put on your orange safety vest. Always be aware of traffic and use
caution while sampling from a bridge. At the van, put the clean 3L Teflon bottle into the
TECHMA cage, secure it with the bungee cord (you will lose the bottle if the bungee cord is
not strapped around the bottle!) and remove the cap (have the “clean hands” person remove
this with gloves on). Wearing leather work gloves carefully lower the bottle from the bridge railing
to the water surface. Do not lower too fast or the bottle may be propelled from the cage upon
impact. Perform a triple rinse with native water. Fill the bottle at least % full for each rinse. To
collect the sample, fill the bottle 1/3 at each of three equally spaced verticals (submerge for about
3-5 seconds), being careful to avoid contact between the bottle and anything but river water,
especially when moving between verticals. Return to the van. Remove the 3L bottle from the
TECHMA cage and swirl the water until completely mixed. The second person has already
labeled the sample bottles. While wearing clean gloves the second person removes the sample
bottle cap and holds the bottle as the sampler pours from the 3L Teflon bottle into the sample
bottle. After the sample bottle is completely filled the second person then recaps the sample
bottle. Rinse the outside of the sample bottle with de-ionized water, place the bottle in a
protective sleeve and store it in the cooler.

The last thing to do before filling any sample bottle, regardless of method, is to remove the cap.
The first thing to do after filling any sample bottle, regardless of method, is to replace the cap. If
you have more than one sample bottle to fill, remove each cap just prior to filling the bottle. If
using the clean hands-dirty hands method the person that opens and closes the sample container
always wears clean gloves for this procedure and does not touch anything but the cap. In all
other cases the sample bottle is opened by the sampler using a glove that has touched nothing
but the bottle and native water.
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4.4,

4.5.

Cleaning the Sampling Equipment
Clean the 3L bottle after sampling with the following procedure:

While wearing gloves, add 10% liquinox soap mixture (2-3 squeezes) and approximately 50ml of
deionized water to the Teflon bottle. Place the cap on the bottle and swirl the soap around inside
the bottle until the entire inside surface has been covered with suds. Un-cap the bottle and pour
the soap onto the ground. Rinse the bottle and cap using deionized water until no suds remain
inside the bottle or on the cap

Pour 5-10ml of Methanol into the bottle and swirl, with the cap on, until Methanol has covered the
entire inside surface of the bottle. Carefully pour the waste Methanol into the Methanol waste
container. Seal the Methanol bottle and waste container with Parafilm to prevent fume leakage.
Methanol is dangerous—do not inhale or touch! Know your MSDS!

The 3L bottle is ready for the next sampling and should be stored, with the cap on, inside the
TECHMA cage

Collecting a Quality Control Sample
One site will be designated for QC collection. This will be listed in the sampling plan previously
prepared.

Field duplicate:
Collect the environmental sample and the field duplicate sample at the same time. For toxicity

sampling this requires two people to sample at the same time. The sample time for the duplicate
will be the same time as the environmental sample (rounded to the nearest 10). Field duplicates
are noted in the sample ID by following the site ID with “-FD”.

BRIDGE SAMPLE
From the single 3L Teflon filled using the procedure above pour the collected water into two equal
bottles; one for the environmental sample and one for duplicate sample

WADING OR BANK SAMPLE
Fill two equal bottles in the stream or with one reach of the pole sampler; one for the
environmental sample and one for the duplicate.

Matrix Spike:
An extra bottle for a matrix spike should be collected at the same time as the environmental

sample following the same procedures. For pesticides, the bottle will be a 1-gallon glass amber
jug that will be used for a matrix spike and matrix spike duplicate sample. Be sure to use the label
that says matrix spike or MS for that site and that the COC notes which sample is the matrix spike
(written in the notes section of the COC). Matrix spikes are noted in the sample ID by following
the site ID with “-MS”.

Blank sample:
Wearing clean nitrile gloves, open the sample bottle and fill with DI water. Do not allow anything

into the bottle or cap that is not DI water. Fill bottles to the top and cap without leaving any
headspace. Blank samples are noted in the sample ID by following the Site ID with “-FB”. The
sample time will be the same as the corresponding environmental sample.

BRIDGE SAMPLE

BEFORE TAKING ENVIRONMENTAL SAMPLE:

Rinse the clean 3L Teflon bottle three times with deionized water (approximately 50ml for each
rinse)

Fill the 3L bottle 2/3 full with deionized water and pour into the sample bottle for the blank

WADING OR BANK SAMPLE
Fill sample bottle with deionized water for the blank sample.
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4.6. A second person, other than the one who filled out the field sheets and COC'’s, should double-
check all of the recorded times for completeness and error at the end of the sampling day!

4.7. Check ice level
The temperature of the ice chest should be around 4°C. Make sure to add ice if necessary. Drain
melted water, since it is a possible source of contamination and will also take up valuable cooling
volume.

Sample Delivery

Samples for Caltest and APPL laboratories will be delivered by Extra Mile Courier or other lab-
designated courier the same day as sampling or as soon as possible thereafter. Both sampler and
courier sign the COC, the sampler should make a copy and the original stays with the samples.

Completing a Chain of Custody form
(See example in Element 12 Figure 2)

Complete Chain of Custody forms for each sampling day and for each lab receiving samples. These
will be printed on Rite-n-Rain paper and included with the prepared sampling plans.

The original COC's will stay with the samples in the respective labs. Be sure to have lab personnel
give you a copy of the COC or, if using a courier, that the COC is signed and copied prior to sending
the samples. All copies should be stamped or handwritten “COPY” to prevent confusion.

Sample transfer between field staff and laboratory is documented by signing and dating

“relinquished by” and “received by” blocks whenever sample possession changes. The document
must have both yours and the lab’s signature.
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APPENDIX lll. Standard Operating Procedure (SOP) for Total Metals Sampling (Revision 1.0,
07/19/07)
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Scope and Application

This SOP describes the techniques used to collect and preserve water samples for Trace Metal
Analysis in a way that neither contaminates, loses or changes the chemical form of the analytes of
interest.

The samples are collected in the field into previously cleaned and tested sample bottles of a material
appropriate to the analysis to be conducted.

Appropriate sampling technique may vary depending on the location, sample type, sampling
objective, and weather.

Summary of Method

The sample bottles that are used have been tested and found to have low levels for trace metals after
the cleaning procedure. At the site the bottles are filled with the sample water using the “clean hands-
dirty hands” technique. Bottles are resealed tightly. The bottles contain HNO3 which acidifies the
sample and is kept at 4°C until analysis.

Equipment

Clean box for gloves. A Rubbermaid storage box is used to keep the sampling gloves clean. Gloves
should be packed in zip lock bags and handled with care to avoid contamination. Reseal zip lock
bags after use. Try to take out clean gloves touching the wrist part of the glove and not finger part.
“Dirty hand”-person hands out the clean gloves to the “clean hand’-person.

Plastic Sample Bottles. 500 ml plastic bottles containing HNO;3; are used for sample collection. Bottles
are stored zipped in two Ziploc bags to minimize exposure to the ambient atmosphere prior to
sampling.

Procedures

4.1. Pre-sampling preparations
Obtain the proper equipment and supplies such as: 500ml bottles with HNOs3, nitrile gloves, Milli-
Q or metal-free DI water from Caltest Laboratories for field blanks. Check the need for special
supplies including safety equipment, boots, first-aid kit, traffic control devices, coolers and ice.
Pre-label all environmental sample bottles with a label and finish with clear tape. The preprinted
and filled out label is securely attached to the outer bag. Clear tape is put over the label.

4.2. Collection of unfiltered samples for total Trace Metal Analysis
The sample can be collected by dipping the bottle into the stream or river by hand using the
“clean hands—dirty hands” technique using nitrile gloves.
Two people are required for sample collection; determine which person is designated as “clean
hands” and which person is designated as “dirty hands” for the duration of the sampling event.
The personnel should all wear nitrile gloves. Gloves can be discarded during sampling if anything
happens which may compromise their cleanliness. The “dirty hands” person opens the bag with
the gloves and hands the “clean hands” person a pair of clean gloves and then also puts on clean
gloves and closes the glove bag. The “clean hands” person executes the sampling process. The
bottle is opened and filled with sample water. Be sure not to overflow the bottle with water as the
HNO; will be lost. The cap is placed back on the bottle and fastened tight.

The sampling process is to be executed as quickly as possible to minimize the chance for
contamination by ambient particles, etc.

4.3. Preservation
All samples are preserved with the HNO; already present in the bottle.

4.4. Blanks and Duplicates
Blanks for Metals
Field Blanks will be filled with DI water obtained from Caltest Laboratories in the field following
normal sample procedures.
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Duplicates for Metals
Sample duplicates for QA purposes are obtained by filling two sample bottles with sample water
from one location using identical methods.

5. Sample tracking
Sample tracking: Field samples are checked for proper labeling including site ID, date, and type of
sample. Field data sheets are filled out with information on sample collectors, processing and other
relevant information. Chain of Custody forms are prepared for all samples.

6. Shipping or sample delivery

Acidified samples will be brought to the MLJ-LLC office in Davis, CA with the signed COC'’s and will
be picked up by a Caltest courier the following morning.
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APPENDIX IV. Standard Operating Procedure (SOP) for Sediment Sampling (Revision 1.0,
02/08/08)
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1. Field gear needed

0 1-Chem 1000 ml tall clear 200 series glass jars (2 per sample plus extras)
(Fisher Catalog No. 05-719-476)

O Pre-cleaned scoops (1 per sample plus extras)

O Ekman bottom grab, rope, and messenger

O 5-Gal bucket

O Ice chests with sufficient capacity to hold I-Chem jars

O Ice for ice chests

O Disposable gloves — nitrile

O Markers, labels, sampling field sheets and 2” plastic tape

O Hip boots or waders

O Ligquinox soap (10% mix)

[0 Acetone container, acetone waste container, and parafilm to seal them

O Pasteur pipettes and bulbs

2. Sampling procedure
SCOOP METHOD
The following sampling protocol assumes sampling will generally be done in small wadeable creeks
or agricultural drains. Occasional samples may be collected from larger rivers, but collection is
presumed to occur from shore, without use of a boat. The protocol is limited to water depths of <24
inches and preferably <12 inches.

Sediment to be collected should be soft silt and clays. Avoid hard clay, rock, sand and gravel; though
in areas dominated by these unacceptable substrates, suitable sediments may be sometimes be
found in depositional areas (e.g., inside of bends or downstream of obstructions). Current should be
slow, both for the sake of safety and to avoid scouring of sediment from the sampling tool during
collection. If there is a risk of the sampling person being swept of his/her feet, then do not sample.
Conversely, if the Ag drain contains no water, then do not sample. As with water sampling, if the
waterway is in discreet sections separated by patches of dry ground and water doesn't flow between
the discreet sections do not sample.

Prior to sampling, fill out the prepared label sampling date and sampling time. Cover label with clear
tape. Collect and record other ancillary information routinely collected under the Ag drain sampling
protocol on the field sheet. Put on a fresh pair of disposable gloves before sampling.

Depending on site characteristics, sampling may be possible from the bank or, if necessary, by
wading into shallow water. In most cases, when water depth is less than 12 inches, sampling will be
possible with a hand scoop. Using a pre-cleaned scoop (a fresh one for each sample location) skim
the upper 1-2 cm of the sediment column, until the scoop is 1/2 to 3/4 full. The intent is to collect
freshly deposited material on the sediment surface with which most biota would interact. Do not dig
deeply into the substrate, but limit penetration into the sediment to 1-2 cm. Raise the scoop out of the
water slowly to avoid winnowing of its contents and slowly pour excess water off a back corner of the
scoop. Do not pour off fine sediments, only clear water, and do not lose the fine flocculent material
that is often found on the sediment surface. After removal of excess water, the sediment is placed
into the I-Chem jar.

Many scoops of sediment (perhaps 20-30) will be needed to fill both jars. When collecting, work in an
upstream direction, both for improved water clarity and to avoid sampling material that you may have
disturbed and was re-deposited further downstream.

The jar should not be filled to the point of overflowing and headspace is permissible. You can either
sample a continuous stretch of the water body (note the distance you sample, for example “over 30m
stretch”) or sample at 3-5 different locations along a certain stretch. Sediments from each location
comprising 1/3 to 1/5 of the total sample volume. If you do that, please note the # of composites. (For
example 4 composites) Do not worry about homogenizing the sediment while in the sample jar; this
will be done back in the laboratory. Take large debris out. It is recognized that compositing of multiple
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sites may frequently not be possible because of, for example, steep banks or dense vegetation
providing few access points. In such instances, collection of all sediment from a single point is
acceptable.

EKMAN BOTTOM GRAB METHOD
When it is not possible to collect a sample by wading but it is possible to drop a dredge from a bridge
the Ekman bottom grab kit may be employed.

Before use, inspect the stainless dredge for cleanliness and clean if necessary according to the
instructions below. Check the knot attaching the dredge to the rope, and check the rope for fraying or
weakness. Place the spring on each side of the dredge around the posts on the jaws. Wearing nitrile
gloves, carry the Ekman kit, a scoop, and a set of bottles out to the sampling location. Sampling
downstream of the bridge is recommended to prevent the Ekman from being pulled out of sight when
it enters the current. Tie the free end of the rope to the bridge railing (do not tie it to your body) and
open the jaws of the Ekman one side at a time by pulling the cable with the white ball back and
slipping the loop around the trigger posts. Observe that one jaws must be opened in sequence.
When the jaws of the Ekman are armed NEVER reach into the body of the dredge with your hands; if
the jaws snap shut severe injury may occur. Attach the messenger to the rope by affixing the
karabiner and twisting open the slot to allow the body of the messenger over the rope. While holding
the messenger, lower the Ekman into the water until it reaches the bottom, pull the rope taut, and
allow the messenger to slide down the rope to the Ekman. Gently pull the Ekman from the water and
open the top flaps. With the scoop remove the top 2 cm of sediment from the inside of the container
and transfer it to a sample jar. Repeat the above process until the requisite sample volume has been
collected. After sampling, rinse the dredge in native water to remove mud, then rinse again in DI
water. Clean the dredge as described in section 3 below; collect acetone in the 5-Gal bucket and
transfer it to the acetone waste container. Allow the Ekman to air dry several minutes, and then place
the entire kit back in the carrying case.

FIELD DUPLICATES
Sample duplicates for QA purposes are obtained by filling and additional two sample bottles with
sediment from one site using identical methods.

Rinse the outside of the jar with DI water, slip it into a bubble wrap sleeve, and place the sample in
the ice chest containing ice. As the ice melts, excess water should be drained from the chest and
replaced with fresh ice. Upon return to the office be sure to drain the water again and top off the ice
as needed so the samples remain cold until delivery to the lab. Holding time for the toxicity samples is
14 days.

Sample gear cleaning

Depending on the # of sites sampled per day, do this either in the field or back in the office.
Between sampling events scoops should be cleaned as follows:

. Wash in a laboratory-grade detergent (e.g., LiquiNox).

Rinse with tap water (not in the field)

Rinse with deionized water

Double-rinse with acetone using pasteur pipette and collect Acetone in waste container
. Allow drying, put in clean zip lock bag and mark “Cleaned and the date”.

orwNE

Preservation
Toxicity samples are held at 4°C until analysis.

Sample tracking

Sample tracking: Samples are checked for proper labeling including site ID, date, and type of sample.
Field data sheets are filled out with information on sample collectors, processing and other relevant
information. Chain of Custody forms are prepared for all samples.

Shipping or sample delivery
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Samples will be brought to the MLJ-LLC office in Davis, CA with the signed COC'’s. Toxicity samples
are packed in coolers of wet ice and bubble wrap to prepare them for shipping. Samples are
delivered to:

AQUA-Science

17 Arboretum Drive

Davis, CA 95616-7011

(530) 756-5456
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APPENDIX V. Standard Operating Procedure (SOP) for Transferring Custody of Samples
(Revision 1.0, 08/29/07)
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Standard Operating Procedure (SOP) for Transferring Custody of
Samples (Revision 1.0, 08/29/07)

MLJ-LLC
08/29/07
Revision 1.0

Follow these six steps (in order) each time samples change custody.

Inspect all bottle labels for accuracy. Compare the Sample ID on the bottle to the sample ID on
the label. Compare the sample time on the label to the sample time on the COC. If a discrepancy is
found refer to the field sheet to resolve it. Both parties should be sure that the COC agrees with the
bottles 100% when the bottles leave sampler custody or enter laboratory custody.

Protect the samples from breakage. Make sure that all bottles are upright in the cooler and glass
bottles do not touch each other. Pad glass bottles with bubble wrap sleeves or sheets of bubble
wrap. There should be room around each bottle for ice, but do not rely on ice to keep bottles spaced
apart.

Add additional ice to the coolers. Add enough to maintain a temperature between 0.5°C and 4°C
for the remainder of the time the coolers will be in transit to the lab, if possible. If samples will be
stored outside of a refrigerator discuss who will be responsible for ensuring they remain within their
holding temperature; this may mean adding ice and draining melt water once a day (more or less
depending on ambient temperature).

Drain water from coolers. Remove drain plug. Be sure to put the plug back in when you are done.
If there is no drain plug, hold the cooler lid closed and raise one side of the cooler, then carefully open
the lid a crack to let the water drain out. If using this method be sure to first fill the cooler with ice to
minimize bottle movement as the cooler tilts, and be sure to keep one hand on the lid to prevent your
samples from dumping onto the pavement and potentially breaking.

Transfer samples, sign Chain of Custody (COC). Both parties should sign the COC; the initial
custodian relinquishes, and the new custodian receives. The COC should represent an unbroken
timeline from the time of sampling to the time of extraction/test initiation at the laboratory.

Photocopy the COC. The original stays with the samples and we bring the copy back to the office.
Set the copier to darken by one unit for a more legible copy.
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APPENDIX VI. Standard Operating Procedure (SOP) for Velocity Measurement and Discharge
Calculation (Revision 1.0, 07/29/07)
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Standard Operating Procedure (SOP) for Velocity Measurement and
Discharge Calculation (Revision 1.0, 07/29/07)

MLJ-LLC
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Revision 1.0
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1. Background

Stream discharge is the volume of water passing a cross-section per unit of time and is generally
measured in cubic feet per second (cfs) or cubic meters per second (cms). The cross-sectional area is
measured by stretching a tape across the stream to determine width, and recording depths using a
wading rod or bridgeboard and sounding reel. For accuracy to US Geological Survey standards there
should be a minimum of 20-30 verticals, or points, at which the velocity is measured in any particular
stream, with no more than 10% of the total discharge in any rectangular subsection to ensure that a valid
average discharge is measured. To work within time constraints and to take discharge in small, low-
volume canals we seldom use more than five verticals and consider our calculations really good
estimates with a measured accuracy within 5% of USGS standard protocol. For measuring discharge,
follow the steps below.

2. Procedures
WADING ROD METHOD

1. Select a cross section that best meets the following criteria:
Converging flow (i.e., cross-sectional area decreasing downstream) without areas of
near-zero velocity or eddies
Absence of backwater conditions
Smooth cross section with minimal flow obstructions upstream or downstream.
Depth shallow enough to provide safe wading conditions.
Remove any large stones, sticks, vegetation and other objects immediately upstream and
downstream of the measurement section.

2. Stretch a tape between the endpoints (width) of the channel making sure that the tape is
perpendicular to the banks of the stream. To obtain a rough discharge measure at least 5
verticals; for larger channel widths measure more verticals. Equal widths of partial sections
across the entire cross section are not recommended unless the discharge is well distributed.
Make the width of the partial sections less as depths and velocities becomes greater.

3. Note the value shown on the tape at each edge of the water. Decide how many verticals you plan
to do and where in the channel you will do them. If verticals are to be evenly spaced, divide
stream width by at least six to obtain at least five verticals.

4. Slip the velocity probe of the Marsh-McBirney Meter (MMB) onto the wading rod with the data
cable pointed upwards and gently tighten the thumbscrew. Turn on the meter by pressing and
releasing the “ON/C” button. The first number to appear on the screen is the battery voltage; if
battery voltage is adequate the meter will begin measuring flow when placed in the water.

5. To ensure an accurate reading, the meter must be completely submerged under water and free of
interference. Make notes about boulders, snags, pier influences or other obstructions that may
bias the actual flow. Estimate the area influenced by these obstructions.

6. Record on the discharge field sheet which bank you begin your measurements from by writing the
abbreviations LEW (left edge water) or REW (right edge water) next to that vertical. Left and right
banks are denoted facing downstream. The measuring tape doesn’t have to show zero at the
edge of the water. and go from there recording the value at your next increment and so on.
Record on the field sheet the units of the tape (default: meters), units of the MMB meter (default:
ft/s), the method (default: wading)

7. Record your start time.

8. Stand downstream from the flow meter, in a position that least affects the velocity of the water
passing through the meter. Hold the rod with the meter directly facing the flow; ensure that the
rod is plumb.

If the depth is <2.5ft, measure velocity (V) once for each subsection at 0.6 times the total depth
measured down from the water surface (e.g. if the depth = 2ft, position the sensor at 1.2ft from
the water’s surface or 0.8ft from the bottom). Note that the staff is divided into tenths of a foot for
easy calculation. If the depth is >2.5ft, measure V two times: at 0.2 and 0.8 times the total depth
(e.g. if the depth = 3ft, measure at 0.6ft and 2.4ft from the water’s surface). The average of these
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two readings is the V of the subsection. See below for further details on the two-point and six-
tenths methods.

The wading rod has a scale on the top of the rod that allows you set the velocity probe to 0.6 of the
depth from the water surface down for a depth that is < 2.5 ft.

For example, if you have a depth of 2 feet, put the 2 of the movable rod next to the 0 of the scale and
that moves the velocity probe automatically at 1.2ft (0.6) from the surface.

For depth greater than 2.5 ft, please proceed as follows: for a depth of for example 3 ft, multiply 3 by
two (=6) and move the 6 to the 0 on the scale, which puts your velocity probe to 0.2 of the depth.
Then divide 3 by two (1.5) and move the 1 to 5 of the scale, which puts the velocity probe to 0.8
of the depth.

If you don’t want to use the scale, you and your partner can hold math quiz competitions to see
who can calculate the correct values in your head the fastest. Be sure you both agree on the
correct value before taking a reading. Just kidding. Use the scale.

9. Allow enough time between each reading (a minimum of 30 seconds) to obtain an accurate
velocity. The MMB should be set to Fixed Point Averaging (FPA) by default. Pressing the
up/down arrow keys simultaneously toggles meter between FPA and Time Constant modes. In
FPA mode the time interval can be adjusted by pressing the up/down arrows one at a time. The
operator calls out the number on the tape, the depth and the velocity at each vertical. The note
taker repeats back as it is recorded, as a verification system. For each vertical record number on
the tape, depth, observation depth (i.e. 0.2, 0.6, 0.8), velocity and time. Continue this process as
you move along the cross-section.

10. Record your end time.

The two-point method:
= The two-point method is the one generally used by the US Geological Survey. This is the

method we will be using for all of our verticals where the depth is greater than 0.76 m (2.5
feet). The two-point method is not used at depths less than 0.76 m (2.5 feet) because the
current meter would be too close to both the water surface and the streambed to give
dependable results. With the two-point method, observations of velocity are made at 0.2 and
0.8 of the depth below the water surface. The average of these two readings is the V of the
subsection.

Six-tenths-depth method:
= With the 0.6-depth method, an observation of velocity made at 0.6 of the depth below the
surface in the vertical is used as a mean velocity in the vertical. Actual observation and
mathematical theory has shown that the 0.6-depth method provides reliable results and is
used by the US Geological Survey whenever the depth is between 0.1 m (0.3 foot) and 0.76
m (2.5 feet).

CULVERT METHOD

If you site is at a perfectly round culvert, discharge can be measured in the culvert.

In this case you only need to get the diameter of the culvert, the depth in the deepest section of the
water, the distance from the sediment surface to the top of the culvert in the deepest section of the
culvert and the discharge measured at 0.2, 0.6, 0.8 of the deepest depth of the culvert.

The discharge can be calculated with the Excel spreadsheet culvert calculator.

3. Discharge Calculations

Use the prepared Excel spreadsheet on the common folder to calculate the discharge at each site. The
spreadsheet works by multiplying each depth (ft or m) by the width (ft or m) of each interval to yield the
subsection area (ft2 or m?). It then multiplies the area by the velocity to obtain the discharge (cfs or cms)
for the interval. Finally, it sums all the discharge measurements across the width of the river, yielding the
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total discharge of the river. If the subsection depth was >2.5ft (0.76m), then the V was taken at 0.2 and
0.8 times the total depth. Therefore, the V at 0.2 and 0.8 times the subsection depth are averaged to
yield a single V measurement before multiplying the V by the area of the subsection. See the separate
SOP for discharge calculation details.

4. Appendix A: Mostly for Using a Bridgeboard (and we don’t)

Bridges are often used for making discharge measurements of streams that cannot be waded.
Measurement cross sections under bridges are often satisfactory for current-meter measurements. No
set rule can be given for choosing between the upstream or downstream side of the bridge for making a
discharge measurement. The advantages of using the upstream side of the bridge are:

e Hydraulic characteristics at the upstream side of bridge openings usually are more favorable.

e Approaching drift can be seen and thus can be more easily avoided.

e The streambed at the upstream side of the bridge is not likely to be scoured as badly as the
downstream side.

The advantages of using the downstream side of the bridge are:

e Vertical angles are more easily measured because the sounding line will move away from the
bridge.
e The flow lines of the stream may be straightened by passing through a bridge opening with piers.

Whether to use the upstream side or the downstream side of a bridge for a current-meter measurement
should be decided individually for each bridge after considering the above factors. Other pertinent factors
relate to physical conditions at the bridge, such as location of the walkway, traffic hazards, and
accumulation of trash on pilings and piers.

Where piers are in the measuring section, it is usually necessary to use more than 25-30 subsections to
obtain results as reliable as those obtained with a similar measuring section that has no piers. Piers not
only affect the horizontal distribution of velocities, but they frequently affect the direction of the current,
causing horizontal angles that must be carefully measured.

Whether or not to exclude the area of a bridge pier from the area of the measurement cross section
depends primarily on the relative locations of the measurement section and the end of the pier. If
measurements are made from the upstream side of the bridge, it is the relative location of the upstream
end (nose) of the pier that is relevant; for measurements made from the downstream side it is the location
of the downstream end (tail) of the pier that is relevant. If any part of the pier extends into the
measurement cross-section, the area of the pier is excluded. However, bridges quite commonly have
cantilevered walkways from which discharge measurements are made. In that case the measurement
cross-section lies beyond the end of the pier-upstream from the nose or downstream from the tail,
depending on which side of the bridge is used. In that situation it is the position and direction of the
streamlines that determines whether or not the pier area is to be excluded. The hydrographer, if he had
not previously noted the stationing of the sides of the pier when projected to the measurement cross
section, does so now. If there is negligible or no downstream flow in that width interval (pier subsection)-
that is, if only stagnation and (or) eddying exists upstream from the nose or downstream from the tail,
whichever is relevant-the area of the pier is excluded. If there is significant downstream flow in the pier
subsection, the area of the pier is included in the area of the measurement cross section. The horizontal
angles of the streamlines in and near the pier subsection will usually be quite large in that circumstance.

5. Appendix B: Current Meter Care and Transport
= Rinse probe in clear water as soon as possible after use and dry using a soft cloth
= Always transport current meter in its protective case.
= Meter is fully sealed and waterproof, but try to avoid complete submersion. If submerged,
remove meter from case and air dry after use.
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APPENDIX VII. Standard Operating Procedure (SOP) for Discharge Calculation from Stream or
Culvert Data (Revision 1.0, 11/19/07)
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Standard Operating Procedure (SOP) for Discharge Calculation from
Stream or Culvert Data (Revision 1.0, 11/19/07)

MLJ-LLC
11/19/07
Revision 1.0

1.
2.

Procedure for Stream Data...
Instructions for Culvert Data
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1. Procedure for Stream Data

A. Fmdlng the discharge calculation spreadsheet:

Open the ‘Common’ drive from My Computer.
Open the ‘Sampling’ folder.
Open the ‘Discharge’ folder.

Open the ‘'STREAMFLOW_CALCULATOR’ Excel file.

B. Entermg your data:

Vi.

Begin by filling out the information at the top left of the spreadsheet (your name, the date,
sampling start and end times, etc.).

Enter the LEW and REW values. The spaces for this data are located below the information that
you just filled out. Be sure to enter your values in the correct column for the units that you
measured in. Blue is for meters and yellow is for feet. Typically LEW and REW are in units of
meters (blue column).

Enter the values for midpoint distances in descending order. The spaces for these values are
located in the first two columns immediately to the right of the points column. Note the message
to the left of the points column—begin with your lowest value. Be sure to enter your values in the
correct column for the units that you measured in. Typically midpoint distances are in units of
meters (blue column).

Enter the values for midpoint depths measured. The spaces for these values are located in the
fifth and sixth columns to the right of the points column. Be sure to enter your values in the
correct column for the units that you measured in. Also, be sure that your depths have been
entered in the same order as your interval midpoint distances. Typically midpoint depths are in
units of feet (yellow column).

Enter the values for velocity measured. The spaces for these values are located in the ninth and
tenth columns to the right of the points column. If water depth at a given point was less than or
equal to 2.5ft and only one velocity measurement was taken, enter this single value in the top
section of each split cell. If water depth at a given point was greater than 2.5 ft and two velocity
measurements were taken, enter the value for the 20% depth in the top section of the split cell
and enter the value for the 80% depth in the bottom section of the split cell. Be sure to enter your
values in the correct column for the units that you measured in. Typically velocity measurements
are in units of feet second™ (yellow column).

CHECK YOUR ENTRIES. Make sure that velocity and depth measurements correspond with
each other and with the correct midpoint. Make sure that you have entered all of your data in the
correct columns for the units used. Altering units in a single column (midpoint distance, depth, or
velocity) will change your final discharge value by a multiple of either 3.28 or 0.305 (both
approx.). Altering units in two columns in the same direction (both feet to meters or meters to
feet) will change the final discharge value by a multiple of either 10.76 or 0.093 (both approx.).
Obviously, it is important to get this part correct.

C. Transcrlblng the calculated total discharge and wet channel width:

Calculated wet channel width is found directly underneath where you entered your values for
LEW and REW. Write this value on the Field Data Sheet in the designated space.

Calculated total discharge is found three spaces below the channel width cell. Use the discharge

that has been calculated in cubic feet per second. Write this value on the Field Data Sheet in the
designated space.

93



D. Saving the filled-in spreadsheet:

2.

Navigate to the File menu, then to Save As.
Open the ‘Discharge files by site’ folder.

Open the folder corresponding to the coalition of the site that you measured (either ESIWQC or
SJCDWQC).

Open the folder corresponding to the site ID entered in the spreadsheet.

Save the file using the format of the other files saved in this folder. Format should have the site
ID (example, PFDCL), followed by the event type and number (example, IS 3 for an irrigation
sampling event or storm2 for a storm sampling event), followed by the date, followed by your
initials. An example: PFDCL IS 3 111907 BJ

Instructions for Culvert Data

A. Finding the culvert discharge calculation spreadsheet:

Open the ‘Common’ drive from My Computer.
Open the ‘Sampling’ folder.
Open the ‘Discharge’ folder.

Open the ‘Culvert_flow_calculator’ Excel file.

B. Entering your data:

Vi.

Vii.

viii.

Enter the value of the pipe diameter in the first cell in the yellow column. Use units of feet.
Enter the depth of the water in the second cell in the yellow column. Use units of feet.

Enter the depth of sediment or debris obstruction in the third cell of the yellow column. Use units
of feet.

Enter the velocity measured at a depth of 80% in the fourth cell of the yellow column. Use units
of feet second™.

Enter the velocity measured at a depth of 60% in the fifth cell of the yellow column. Use units of
feet second™.

Enter the velocity measured at a depth of 20% in the sixth cell of the yellow column. Use units of
feet second™.

Ignore the columns for converting from revolutions second™ to meters second™ and feet second™
if you already have data in feet second™. If you used a Price AA meter, use this feature. Enter
your data (revolutions and seconds) for each depth (80%, 60%, and 20%). Transcribe the
resulting value in feet second™ to the corresponding space above after each calculation.

CHECK YOUR ENTRIES. Make sure all of the data you have entered is in units of feet and feet
second™. Check that you have entered the velocity values in the correct cells for each depth.
Compare the calculated value for total flow with the calculated check value (next red cell below
the total flow value). Are these two values fairly close? If not, you may want to check your
entries again.

C. Transcribing the calculated total discharge:
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Find the calculated value for total flow in cubic feet per second. This is in the red cell under the
heading ‘FLOW RESULTS." Write this value on the Field Data Sheet in the designated space.

D. Saving the filled-in spreadsheet:

Navigate to the File menu, then to Save As.
Open the ‘Discharge files by site’ folder.

Open the folder corresponding to the coalition of the site that you measured (either ESJIWQC or
SJCDWQC).

Open the folder corresponding to the site ID.
Save the file using the format of the other files saved in this folder. Format should have the site
ID (example, PFDCL), followed by the event type and number (example, IS 3 for an irrigation

sampling event or storm2 for a storm sampling event), followed by the date, followed by your
initials. An example: PFDCL IS 3 111907 BJ
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APPENDIX VIII. Standard Operating Procedure (SOP) for Sampling Site Location (Revision 1.0,
08/20/07)
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Standard Operating Procedure (SOP) for Sampling Site Location (Revision
1.0, 08/20/07)

MLJ-LLC
08/20/07
Revision 1.0

Before leaving the office:
e Ensure that the batteries in the GPS are charged and that you can find all of your
sites on the map. Carry spare batteries.
e If you are unsure of how to get to a site, ask your sampling coordinator for additional
resources, (I.E. directions).
e Determine your itinerary before arriving in the field area.

Once in the Field Area:
e Proceed to the first sampling site in accordance with any directions or advisories
issued by the office.
e Upon arrival at the site, verify its authenticity by referring to the photo album.
e Check the GPS. Remember that at our general Latitude (Northing) 0.014° is roughly
equal to a mile, whereas every 0.01° Longitude (Westing) is about a mile.

Example: The site is 535XHDACA at N37.3906 W120.9582 and you've located a site
that could be it. The GPS shows you to be at N37.3956 W120.9583. The difference
in the coordinates is N.005 W.0001. To find how far off you are, divide the difference
by the conversion factor: N.005+.014=0.36 miles or 628 yards (1885’) too far north
(too far to be GPS error). The Westing difference of .0001+.01=.01mi, or 53ft, is
probably insignificant especially if the GPS is not getting decent accuracy. If you get
to a site and the difference in the coordinates is N.0003 W.0002 (113 ft North and
106 ft West) and there are no other streams within a 200ft (+ GPS accuracy) radius,
then you're there and it's time to take better pictures.

NOTE: 1 mile = 5280'=1760 yards
To make this process easier simply refer to the chart on the back of this sheet.
¢ Record the difference in the “Difference” box beneath the respective Lat or Long.
e Remember that for our purposes the coordinate values after the hundredths place

(0.00) are very important because we have used our maps and directions to get us
within ~1000 ft of the site and we are using the coordinates to locate the precise site.
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Lattitude

Difference | MILES | Difference | Feet | Difference | Feet | Difference | Feet | Difference | Feet
0.01 1.0 0.001 | 528 0.0001 53 0.00001 5 0.000001 1
0.02 2.0 0.002 | 1056 0.0002 | 106 0.00002 11 0.000002 1
0.03 3.0 0.003 | 1584 0.0003 | 158 0.00003 16 0.000003 2
0.04 4.0 0.004 | 2112 0.0004 | 211 0.00004 21 0.000004 2
0.05 5.0 0.005 | 2640 0.0005 | 264 0.00005 26 0.000005 3
0.06 6.0 0.006 | 3168 0.0006 | 317 0.00006 32 0.000006 3
0.07 7.0 0.007 | 3696 0.0007 | 370 0.00007 37 0.000007 4
0.08 8.0 0.008 | 4224 0.0008 | 422 0.00008 42 0.000008 4
0.09 9.0 0.009 | 4752 0.0009 | 475 0.00009 48 0.000009 5

Longitude

Difference | MILES | Difference | Feet | Difference | Feet | Difference | Feet | Difference | Feet
0.01 0.7 0.001 | 377 0.0001 38 0.00001 4 0.000001 0
0.02 1.4 0.002 | 754 0.0002 75 0.00002 8 0.000002 1
0.03 2.1 0.003 | 1131 0.0003 | 113 0.00003 11 0.000003 1
0.04 2.9 0.004 | 1509 0.0004 | 151 0.00004 15 0.000004 2
0.05 3.6 0.005 | 1886 0.0005 | 189 0.00005 19 0.000005 2
0.06 4.3 0.006 | 2263 0.0006 | 226 0.00006 23 0.000006 2
0.07 5.0 0.007 | 2640 0.0007 | 264 0.00007 26 0.000007 3
0.08 5.7 0.008 | 3017 0.0008 | 302 0.00008 30 0.000008 3
0.09 6.4 0.009 | 3394 0.0009 | 339 0.00009 34 0.000009 3
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APPENDIX IX. Standard Operating Procedure (SOP) for Use, Maintenance, and Storage of the YSI
556 MPS (Revision 1.0, 11/14/07)
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Standard Operating Procedure (SOP) for Use, Maintenance,
and Storage of the YSI 556 MPS (Revision 1.0, 11/14/07)

MLJ-LLC
11/14/07
Revision 1.0
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1. Field Operation
l. Connect probe module cord to base of instrument. Align grooves on female connection with
corresponding ridges on male connection. Turn outer ring clockwise until it locks into place
(silver pegs visible through holes in outer ring).

Il. Ensure cleanliness of sensors. Remove transport/calibration cup by unscrewing from probe
module. Visually inspect individual sensors for any signs of contamination. If visually
contaminated, see cleaning instructions (Section 4).

[l Turn instrument on. Press green on/off button located on top left of instrument keyboard.
The ‘Run’ screen will be displayed.

V. Calibrate DO sensor. This calibration is performed at every sampling site. Calibration is
optimal when the sample (water body) temperature is within 10°C of the ambient air
temperature. Move into the shade if the air is too hot or into the sun if the air is too cool.

a. Make sure approximately 1/8” of water is present in the transport/calibration cup. DO
calibration is based on water-saturated air.

b. Lightly attach cup to probe module to allow gas exchange between cup interior and
atmosphere (you want interior and atmospheric pressures to be equal).

c. Press ‘Esc’ key on keyboard to navigate to the main menu.

d. Navigate to the ‘Calibrate’ heading and press the enter key (directly across from Esc
key).

e. Navigate to the ‘DO’ heading and press enter.

f. Select 'DO %’

g. Enter 760 mmHg for the barometric pressure—this should be the default—and press
enter.

h. Wait approximately 10 minutes for temperature and pressure to stabilize. When the

DO value on the display screen has stabilized, press enter to complete calibration.
i. Press enter again to accept this calibration and return to the calibration menu.

V. Attach probe sensor guard to probe module. Remove the transport/calibration cup by
unscrewing. Attach the probe sensor guard by screwing onto the probe module.

VI. Place probe module in water body. Place probe module in the water, allowing module to
come to rest on or near the stream bottom but ensuring that sensors are not impeded by or
inserted into bottom sediments. NOTE: The DO sensor is oxygen consuming. A flow of at
least 1 ft/s is needed for accurate measurement. If flow at the point of measurement is less
than 1 ft/s, manually stir the probe module to ensure adequate flow before recording a DO
value.

VII. Record measured parameters. Once necessary readings have stabilized, record them in the
default units displayed on the screen.

VIILI. Turn off instrument. Press green on/off button.

IX. Disassemble and replace in carrying case. Remove the probe module from the stream.
Unscrew probe sensor guard, ensure its cleanliness by briefly rinsing, and place it back in
carrying case. Visually inspect individual sensors for contaminants and rinse as needed.
Replace the transport/calibration cup, making sure that approximately %2” water (not DI water)
is in the cup. Detach the probe module cord from the instrument base by turning ring
counterclockwise. Place probe module and instrument in carrying case.

2. Calibration of sensors
Calibration of DO measurement for the YSI 556 MPS takes place before each reading in the
field and is covered in Section I. This section covers the as-needed calibration of conductivity

101



and

pH measurements. Calibration should be performed whenever suspect readings are being

observed, when sensors are being reconnected to the probe module following storage, or after
the MPS has not been used for an extended period. The transport/calibration cup should be used

for t

hese procedures. Make sure that all probes are submersed in the calibration liquids when

performing these procedures, as some calibrations are dependent on multiple readings (for
example, temperature is needed to calibrate conductivity). If any sensors are not installed on the
probe module, make sure probe plugs are installed to prevent the electrical connectors from
becoming wet. Thoroughly clean the sensors of any contaminants prior to calibration (see
Section 4).

2a. Calibrating for Conductivity
l.

VI.

VII.

VIII.

IX.

2b. Cali
I

brati

Navigate to the ‘Calibrate’ menu. With probe module attached to instrument, turn instrument
on, press the Esc key, and navigate to ‘Calibrate.” Press the enter key.

Navigate to ‘Conductivity’ and press enter.
Navigate to ‘Specific Conductance’ and press enter.

Place standard solution in transport/calibration cup. Ensure that the transport/calibration cup
is completely clean and dry before filling. Use at least 55mL of Oaklon 1413 uS (1.413 mS)
at 25°C standard solution.

Place the sensors of the probe module into the solution. Before carrying out this step, ensure
that the conductivity sensor is clean and dry. If possible, pre-rinse sensor with standard
solution before insertion into the transport/calibration cup. Rotate and move the probe
module to ensure no bubbles are trapped in the conductivity sensor cell. If the sensor is
completely submerged past its vent hole, screw the cup onto the probe and securely tighten.
If not submerged, add more solution to the cup.

Enter the conductivity of the standard at 25°C. This value for the provided Oaklon solution
will be 1.413 mS/cm. Press enter.

Allow at least one minute for temperature and specific conductance equilibration. Once both
of these measurements are no longer changing significantly, press enter to complete
calibration.

Press enter again to return to the conductivity calibration menu. You can return to the main
menu by pressing the Esc key.

Rinse the probe module and sensors in tap or purified water and dry.

ng for pH
Navigate to the ‘Calibrate’ menu. With probe module attached to instrument, turn instrument
on, press the ‘Esc’ key, and navigate to ‘Calibrate.” Press the enter key.

Navigate to ‘pH’ and press enter.

Select either ‘3 point’ or ‘1 point’ calibration and press enter. The ‘3 point’ calibration should
be used when no previous calibration exists or when the sensor has not been calibrated for
an extended period. The ‘1 point’ calibration is a convenient field alternative to the ‘3 point’
calibration that can be used to adjust a previous ‘3 point’ calibration. Use pH 7 buffer solution
for a ‘1 point’ calibration.

Place buffer solution in transport/calibration cup. Ensure that the transport/calibration cup is

completely clean and dry before filling. Use at least 30mL of Fisher Scientific Buffer Solution.
Use ph 7 solution for the first point. NOTE: If performing a field calibration, immerse the
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VI.

VII.

VIII.

XI.

clean sensors with the attached probe sensor guard directly into the provided buffer solution
packets (do not pour packet contents into transport/calibration cup).

Place the sensors of the probe module into the solution. Before carrying out this step, ensure
that the pH sensor is clean and dry. If possible, pre-rinse sensor with buffer solution being
used before insertion into the transport/calibration cup. Rotate and move the probe module
to ensure no bubbles are trapped in the pH sensor. If the sensor is completely submerged,
screw the cup onto the probe and securely tighten. If not submerged, add more solution to
the cup.

Enter the pH of the buffer solution at the current temperature. A temperature-pH conversion
chart is located on each buffer container. Press enter.

Allow at least one minute for temperature and pH equilibration. Once both of these
measurements are no longer changing significantly, press enter to complete the first
calibration point.

Press enter again to return to the pH entry screen or the pH calibration menu. If performing a
‘1 point’ calibration, proceed to step XII. If performing a ‘3 point’ calibration, continue to step
9.

Rinse the probe module, transport/calibration cup and sensors in tap or purified water and
dry.

Repeat steps 4 through 9 using pH 4 and pH 10 buffer solutions. Proceed to step Xl after
calibrating at all 3 pH points.

Press enter again to return to the pH calibration menu. You can return to the main menu by
pressing the ‘Esc’ key.

Long Term Storage of YSI 556 Multi-Probe System Sensors

Short term storage can be accomplished by adding approximately %2” of tap water to the

transportation/calibration cup when not in use. This water should keep the sensors moist without
actually immersing them in water—make sure that the sensors are not submerged, as this will
cause sensor calibrations to drift! Long term storage procedures are outlined below.

Thoroughly clean all sensors. Follow cleaning procedures in Section IV.

Remove the pH sensor from the probe module and replace with the provided port plug. The
sensors still attached to the probe module can be stored for long term in the same way they
are typically stored for short term. Add 2" water to the transportation/calibration cup. Make
sure the cup is tightly sealed to the probe module to prevent evaporation of the storage liquid.

Place the pH sensor in the storage vessel which was on the sensor upon delivery. The
provided vessel should contain a solution of 2 M KCI. Fasten the vessel securely to prevent
evaporation. Should the sensor dry out during storage, see section 12.2.2 of the official YSI
556 MPS Operations Manual.

Cleaning of YSI 556 Multi-Probe System Sensors

Frequent cleaning is required to maintain sensor function and accuracy. If the steps outlined

below for sensor cleaning are insufficient for restoring a sensor’s function or accuracy, see the
additional cleaning methods detailed in section 11.1 of the official YSI 556 MPS Operations
Manual.
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4a. DO Sensor

Replace KCI solution and membrane at least once per month. Average replacement interval
is 2 to 4 weeks. Erratic readings can be caused by incorrectly installed, damaged, or faulty
membranes, or by bubbles in the electrolyte solution, all of which can be remedied by
changing the membrane and the solution.

Rinse the sensor as needed. Try to remove any oxygen producing or oxygen consuming
organisms from the membrane.

To clean the silver anode or the gold anode, see the Operations Manual.

4b. pH Sensor

Remove the sensor from the probe module.

Use clean water and a soft clean cloth, lens cleaning tissue, or cotton swab to remove all
foreign material from the glass bulb and platinum button.

Use a moistened cotton swab to carefully remove any material that may be blocking the
reference electrode junction of the sensor. Be careful not to wedge the swab tip between the
guard and the glass sensor. This stress could damage the sensor.

IV.If performance not restored, see the Operations Manual.

4c. Temperature/Conductivity Sensor

V.

Dip the small brush included in the Maintenance Kit in clean water.
Insert brush into each hole 15-20 times.
Rinse the sensor thoroughly in deionized or clean tap water.

If performance not restored, see the Operations Manual.

104



APPENDIX X. Standard Operating Procedure (SOP) for Filling Out Field Sheets (Revision 1.0,
01/06/08)
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Standard Operating Procedure (SOP) for Filling Out Field Sheets (Revision
1.0, 01/06/08)

MLJ-LLC
01/06/08
Revision 1.0

Begin filling out the field sheet by starting at the top of the page. The following fields should be preprinted
on the field sheet: Coalition, Station ID, Project ID, Station Name, Season, & Agency. If they are not
preprinted, fill them in. If you don’t know what to write in a field, call the sampling coordinator for advice
on how to proceed.

Sample time and crew:
O Arrival time: use actual time to the nearest minute in 24 hour time.

O Sample time: always round to the nearest 10 minutes in 24 hour time. Estimate the time you will
actually start to fill bottles, round to the nearest 10 minutes, then write that as the sample time. Write
this same time on the labels and the C.O.C.

O Sampling crew: write first initial and full last name of all team members sampling at the site.

O Departure time: use actual time to the nearest minute in 24 hour time.

Location verification:

O Turn on the GPS unit at let sit with a clear view of the sky to acquire satellites. Our GPS units
(Garmin eTrex Legend) are accurate within 14 ft on a clear morning. An accuracy value higher than
40 ft should be given more time to drop before recording the coordinates on the field sheet.

O Target coordinates should be preprinted at the office along with the GPS model and Datum.

O Record actual coordinates. Subtract them from target coordinates to find the difference, and then
refer to the SOP on site location to find out how far you are from your target site in American units.

O Record the accuracy of the GPS at the time the coordinates were recorded. This will be displayed in
the GPS unit at the top of the screen.

Picture:
O Take at least one picture of the site/area. A good photo includes the actual sample site and its

surroundings; multiple photos may be necessary to properly document both aspects. A picture must
be taken even if site is dry.

O Record how many pictures you took in Picture Number, and the direction depicted in the picture.

Field Description:

O Event Type and Sample type should already be preprinted in the office.

O Wadeable: circle Yes if you can wade into the water to collect a sample, and No if you cannot enter
the water for any reason.

OO Dominate Substrate: circle what the bottom is composed of, more than one may be circled if multiple
substrate types co-dominate.

O Site odor: what does the site smell like? Try to distinguish between site odor and water odor. Circle
one or several options.

O Other presence: anything on or around the water or site that could be important, like trash, animal
waste, etc. Circle one or several options.
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Water odor: what does the water smell like? Again, try to distinguish from site odor. Circle one or
several options.
Water clarity: Clear (means you can see the bottom), Cloudy (>4" visibility), Murky (<4” visibility)
Observed flow: circle your best estimate of the flow. Remember that flow = cross sectional area x
velocity.
Wind: circle the option that best describes the wind at the site.

Wind direction: The direction the wind is blowing from

Sky code: Circle the option that best describes the sky at the site

Precipitation: circle the option that best describes the precip. during sampling.

Precipitation (last 24 hours): circle one

Water color: circle one or several

Comments: If site is dry write “dry site” in comments section. Add any other information to
comments section.

Sample location description/method:

O
O

ooooo

O

O

Event type: should be pre printed at the office
Sample depth: circle one. Samples are collected by hand and filled continuously are 0.1 subsurface
grabs. Samples transferred from another piece of equipment discontinuously are -88 integrated
(sediment, 3-L Teflon and Techma)
Occupation method: Circle the one that best describes access to the water
Starting bank: The side you start from( facing downstream)
Sampling equipment: circle one (most are individual bottle by hand)
Sample location: circle one
Hydro-modification: circle the most appropriate option or circle other and write something in, with
“something” being anything that modifies the flow of the water: a bridge, a culvert, a pump, etc.
Hydromodloc: Where the Hydro-modification was relative to the sample site. If water was not flowing
but you know which way is upstream, mark it as if water was flowing.

# of samples in composite: how many samples did you take to fill one bottle/ jar (mostly applies to
sediment samples and bucket samples)

Starting bank: again, if water was not flowing but you know which way is upstream, mark it as if
water was flowing.

Note: If you circle “other”, you must write in what you consider an appropriate descriptor.

Physical Parameters: From the YSI meter

(|
a
O

O

Calibrate the DO according to the YSI Use, Maintenance, and Storage SOP.

Record the air temperature in Celsius before taking off the cap.

Put the perforated protective cap on the probes. Place the YSI meter in the water so it is not buried in
the mud, preferably where there is a flow of at least 1 fps around the probes. Allow sufficient time for
the readings to stabilize before recording any values.

Record water temp, pH, EC(uS/cm), DO, TDS, & ORP. Double check each value to be sure the
correct parameter was recorded in the correct box.

Record the YSI meter number. It is written on the top of the meter.

Stretch the tape across the creek and write down the Wet Channel Width (circle the units used; if
you can, write it in meters)

While you are taking discharge write down the Midchannel depth (circle the units used)

Note: Be sure recap the YSI probes with enough water from the creek to keep the DO probe in a 100%
humidity environment. It should only require a few drops.
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Samples collected:
O Make sure that the correct number of bottles were filled and that volume for all analytes was

collected.
[0 Check off all bottles in the square to the left of the sample ID as they are put on ice. Add any sample
specific notes in the box to the right of the number of bottles filled.

Comments: Add any general comments about the site in the comments section at the bottom of the

page.
Discharge: On the flip side of the field sheet
O Fillin the samplers name, date, site ID, and site name.

O Circle the method used, meter type, & meter units.
O Fill in the data sheet as you measure discharge.
O Make sure to fill in start and stop time.

Before you leave the site:
O Write down the departure time round to the nearest minute in 24 time

O Make sure all the fields are filled in correctly in on the field sheet
O Have your team member double check the field sheet to make sure that everything is filled in
correctly. This means actually giving them the field sheet or asking for the field sheet and looking at it.

DO THIS! (It is easier to fix problems in the field, and a person who did not fill out the field sheet will
find more problems than the one who filled it out.)

O Lastly make sure you have all the samples secure and in ice, and make sure all the sampling
equipment is secure in the van before leaving for the next site.
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APPENDIX XI. SOP ANA619. Triazine Compounds By Gas Chromatography By EPA Method 619
(Revision 9, 06/25/10)
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APPENDIX XIl. SOP ANA8081A. Organochlorine Pesticides By Gas Chromatography By EPA
Method 8081A (Revision 22, 09/17/10)
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APPENDIX XlIl. SOP ANA8141A. Organophosphorus Compunds: Capillary Column Technique By
Gas Chromatography By EPA Method 8141A (Revision 14, 09/17/10)
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APPENDIX XIV. SOP HPL8321A. Method 8321A: LC-Mass Spec Instrument Analysis (Revision 19,
07/27/10)
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APPENDIX XV. SOP 6.1A-5. Cladoceran, Ceriodaphnia dubia, Survival Test (Revision 2010-01,
06/15/10)
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SOP Title: Cladoceran, Ceriodaphnia dubia, Survival Test
(Renewal and Non-Renewal)
Copy No.: 2 of 2

SOP No.: 6.1A-5 version 2010-01 File: SOP Section 6.1
USEPA Protocol: EPA 821-R-02-012 (5" Edition Acute)
ELAP Code: 113.023A (static)

113.023B (renewal)
Issue Date: June 15, 2010
Review Internal: Annual

Author: J.L. Miller

Authorized by: original signed by Jeffrey L. Miller
Jeffrey L. Miller, Ph.D., DABT, President
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1.0 Purpose of Test

This method measures the acute toxicity of effluents, receiving waters, or storm water to the
cladoceran, Ceriodaphnia dubia, during a 24-, 48-, 72-, or 96-hour renewal or non-renewal
exposure. The effects measured include the synergistic, antagonistic, and additive effects of all
the chemical, physical, and biological components that adversely affect the physiological and
biochemical functions of the test organisms. The protocol is summarized in Attachment 1.
Apparatus, equipment, reagents and consumable materials needed for this test are listed in
Attachment 2.

2.0 Test Organisms

C. dubia are obtained from in-house cultures maintained as described in SOP 1.1. Only test
organisms that appear healthy, behave and feed normally, and have < 10% mortality in cultures
are used. The C. dubia used at A-S are examined microscopically yearly to confirm genus and
species. Representative test organisms are verified for genus and species annually by
microscopic examination and confirmation in “Ecology and Classification of North American
Freshwater Invertebrates” (Thorp & Couch, Editor, Year). Specimens are preserved and
maintained for 2 years.

3.0 Test Organism Feeding

During culture, C. dubia are fed a mixture of YTA (yeast, trout chow and alfalfa) and algae (S.
capricornutum) prepared as described in SOP 1.1). Food quality is considered adequate if C.
dubia cultures survive, grow and reproduce normally. Test organisms are not fed in static
studies. In renewal studies that continue beyond 48 hours, depending on the study design, food
may be added to test solutions 2-4 hours prior to sample change-out.

4.0 Preparation, Storage, and Testing of Control Water

Well water is treated by reverse osmosis followed by carbon adsorption to produce reagent
water that is equivalent to the Millipore Milli-Q® water. It is then amended with reagent grade
chemicals and vigorously aerated overnight to achieve moderately hard specifications.
Alternatively, Sierra Spring™ water is amended with reagent grade chemicals as described in
the test protocol for moderately hard water (EPAMH), and aerated overnight. Depending on the
study design, other control waters may be used. In such cases, these waters will be prepared
as described in the test protocol, e.g., USEPA very hard, USEPA soft, USEPA very soft, etc. In
cases where control waters other than EPAMH is used, the type of water will be noted on water
guality data sheets. Each batch of reagent water is prepared and stored in a sanitized 5-gallon
plastic container. Each container is issued a unique lot number at the time of reagent water
preparation. Each batch of dilution water is bioassayed prior to use in testing. Two 20-mL
aliquots of each lot containing 5 C. dubia are bioassayed for 96 hours. If mean survival in the
two replicates is >90% and the organisms appear healthy, the lot of dilution water is considered
adequate for use in culture and testing.
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5.0 Test Samples

Each test sample is logged in upon receipt. Information including client or source, date, time of
log-in are recorded along with initial water quality parameters, including temperature, dissolved
oxygen, conductivity, hardness, alkalinity, residual chlorine, and pH. Samples are stored in the
dark at <4 °C until used. Prior to use, test samples are brought to test temperature and D.O.
measured. If the sample D.O. is not acceptable (>100% or <40% saturation), the sample is
adjusted to meet protocol specifications.

6.0 Test Facilities

Tests are conducted in areas capable of maintaining test protocol temperatures (25 £1°C),
illumination levels (50-100 ft-c) and photoperiod (16 hr light:8 hr dark). Such areas may include
water baths, temperature-controlled rooms, or environmental chambers. Temperatures are
recorded continuously in a surrogate test container during the test period. The photoperiod in
test areas is controlled by electronic timers.

7.0 Test Solution Preparation

When indigenous organisms are suspected, the test samples are filtered through a Nitex 60 pum
plankton net prior to testing. Test materials are either tested undiluted (100%) or in a dilution
series containing five concentrations (e.g., 6.25, 12.5, 25, 50 and 100% sample). If the test
sample is expected to exhibit high toxicity, or at the discretion of the Study Director, other
dilution series may be used.

8.0 Water Quality Measurements

In static tests, at a minimum, pH, conductivity, and residual chlorine are measured in the control
and highest concentration of test sample at the beginning of the test, at test renewal and at test
termination. If total residual chlorine is not detected at test initiation, it will not be measured at
renewal or termination. If residual chlorine is detected, the client will be contacted and any
action taken to dechlorinate the sample will be noted on the Dose Preparation sheets. D.O., pH
and temperature are measured in the control and all test concentrations at the beginning of the
test, daily thereafter, and at test termination. Total alkalinity and hardness will be measured in
the control and highest test concentration at the beginning of the test and in each of the renewal
solutions. Total ammonia will be measured in samples where toxicity may be contributed to by
unionized ammonia, e.g., >5 mg/L total ammonia. D.O. will be monitored closely for the first 4-8
hours and measured daily thereafter in all test concentrations that have surviving organisms,
and at test termination. At a minimum, temperature will be measured at test initiation and daily
thereafter.

9.0 Test Initiation and Change-Out

Tests are initiated by placing the test organisms into the test chambers in a manner consistent
with the test protocol. Neonates (<24 hours old) in a 300 mL crystallizing dish are placed one or
two at a time into the replicates using a random procedure. The time of test initiation is noted
on the data sheet.

Tests conducted under static (non-renewal) conditions are not renewed during the test period.

Tests conducted under renewal conditions are changed out at 24- or 48-hour intervals,
depending on the test design. At renewal, neonates are pipetted into freshly prepared test
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solutions in new scintillation vials, using particular caution to prevent injury to the organisms and
minimize the volume of test solution transferred. The 24-hour old solutions are retained for
water quality measurements (temperature, D.O. and pH).

The test boards are rotated daily. After each renewal, the boards are rotated 180 degrees to
face the opposite direction and all boards are moved one position to the right, with the exception
of the last column of chambers, which are moved to the positions vacated by the first board on
the far left.

10.0 Daily Observations

Mortality observations are made on a daily basis and recorded on the data sheets. Animals
exhibiting abnormal behavior will remain in the test chambers but their behavior is noted on the
data sheets.

11.0 Reference Toxicant Testing

Sodium chloride is used as the reference toxicant for NPDES compliance tests. Data review of
a given effluent or receiving water test will include review of the associated reference toxicant
test and current control chart. A reference toxicant test is conducted on each batch of
purchased test organisms or monthly on organisms cultured in-house. Verification for a valid
test will include: frequency required by the permitting authority or recommended method, test
acceptability criteria, test conditions, concentration-response relationship, and test sensitivity.
The results of the reference toxicant test are plotted on a control chart and compared to the
current control chart limits.

Reference toxicant tests that fall outside of recommended control chart limits are evaluated to
determine the validity of associated effluent and ambient water tests. The degree to which the
reference toxicant test results fell outside of control chart limits, the width of the limits, the
direction of the deviation (increasing or decreasing sensitivity), the test conditions of both the
effluent test and reference toxicant test, and the objective of the test will be considered.

12.0 Recording Data

Computer-generated data sheets are prepared prior to test initiation. These include a dose
preparation information sheet, water quality data sheets, and the cumulative mortality/behavioral
observation record sheets. Copies of data sheets are found in Attachment 3.

Data is recorded neatly in black non-erasable ink. Entry errors are crossed-out with a single line
that does not obscure the original entry. Pages with errors are corrected near where the error
occurs, initialed, and dated by the person making the correction. Pages with multiple errors, or
with major problems such as spills or illegible ink marking, are not discarded but remain with the
rest of the data sheets. Annotations are sequentially numbered and made on a real-time basis
to prevent loss of information. Prior to data analysis, all data sheets are checked for entry
errors and missing information. Data are stored in a secure location after office copies are
made.

13.0 Data Analysis

The endpoints of toxicity tests using Ceriodaphnia dubia are based on the adverse effects on
survival. Data analysis is performed using ToxCalc™ 5.23 (or greater) (Tidepool Software,
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McKinleyville, CA), a statistical software package compatible with the US EPA electronic toxicity
database requirements. ICp values (EC,s, ECs, etc.) are calculated using EPA recommended
point estimate techniques. LOEC and NOEC values, for survival, are obtained using a
hypothesis test approach guided by the EPA statistical analysis flowchart. Formal tests for
normality and homogeneity of variance are performed prior to selecting parametric or
nonparametric methods of analyses.

14.0 Test Termination

The test is terminated and survival noted after 24, 48, 72, or 96 hours of exposure, depending
on the study design. The time of test termination is noted on the data sheets immediately below
the time of test initiation and initialed by the technician terminating the test.

15.0 Acceptability of Test Results

Minimum Survival: Minimum control survival is 90%. Tests exhibiting lower control survival will
be repeated.

Test Variability: The within-test variability of individual tests will be reviewed according to EPA
guidance on upper and lower percent minimum significant difference (PMSD) bounds (EPA 833-
R-00-003).

Concentration-Response Relationships: All results for each multi-concentration test is reviewed
and reported according to USEPA guidance on the evaluation of concentration-response
relationships (EPA-821-B-00-004). This guidance provides review steps for 10 different
concentration-response patterns that may be encountered in test data. Based on the review,
the guidance provides one of three determinations: that calculated effect concentrations are
reliable and should be reported, that calculated effect concentrations are anomalous and should
be explained, or that the test was inconclusive and the test should be repeated with a newly
collected sample. Tests that exhibit unexpected concentrations-response relationships also
may indicate a need for further investigation and possible retesting.
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16.0 Health and Safety

AQUA-Science maintains a safety program that includes on-going safety instruction in proper
handling of hazardous reagents, chemicals, and materials. The laboratory manager conducts
regular safety inspections and discusses safety issues with personnel. The laboratory is
equipped with proper safety equipment, including disposable gloves, safety glasses, laboratory
coats, respirators and portable eye wash stations. All materials are clearly labeled. Solvents
and volatile materials are stored in a flammable liquid cabinet.

Material Safety Data Sheets are maintained for chemicals and reagents purchased from
suppliers. Acids, bases and solvents are stored in safety storage cabinets for hazardous and/or
flammable materials.

Test samples are properly disposed of according to local, state, and federal rules. Effluent and

ambient samples are disposed of in the sanitary sewer. Solvents are collected and either
evaporated or taken to the Yolo County Landfill for recycling.
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Test Type:

ELAP Code:

USEPA Protocol:

10.
11.

12.

13.

14,

15.

Attachment 1

Protocol Summary

Cladoceran, Ceriodaphnia dubia, Survival Test

(Static and Renewal)

113.023 005A (Static)

113.023 005B (Renewal)

Test type:
Test duration:
Temperature™:
Light quality:

Light intensity:

Photoperiod:

Test chamber size:

Test solution volume:
Renewal of test solutions:

Age of test organisms:

No. organisms per test chamber:

No. replicate chambers per
concentration:

No. organisms per concentration:

Feeding regime:

Test chamber cleaning:

EPA 821-R-02-012 (5" Edition Acute)

Static non-renewal or static-renewal
24,48,72,0r96 h
20°C+1°C;or25°C+t1°C
Ambient laboratory illumination

10-20 pE/m?/s (50-100 ft-c)
(ambient laboratory levels)

16 h light, 8 h darkness
30 mL (minimum)

15 mL (minimum)
Minimum, after 48 h
Less than 24-h old

Minimum, 5 for effluent and receiving water tests

Minimum, 4 for effluent and receiving water tests
Minimum, 20 for effluent and receiving water tests

Feed YCT and Selenastrum while holding prior to the
test; newly-released young should have food available a
minimum of 2 h prior to use in a test; add 0.1 mL each of
YCT and Selenastrum 2 h prior to test solution renewal.

Cleaning not required

Acute and chronic toxicity tests performed simultaneously to obtain acute/chronic ratios must use the same

temperature and water hardness.
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16.

17.

18.

19.

20.

21.

22.

23

Test chamber aeration:

Dilution water:

Test concentrations.

Dilution series:

Endpoint:

Sampling and sample holding
requirements:

Sample volume required:

. Test acceptability criterion:

None, unless specified by the study design

Moderately hard synthetic water prepared using
MILLIPORE MILLI-Q® or equivalent deionized water and
reagent grade chemicals or 20% DMW, receiving water,
ground water, or synthetic water, modified to reflect
receiving water hardness.

Effluents: Minimum of five effluent concentrations and a
control
Receiving Waters: 100% receiving water and a control

Effluents: > 0.5 dilution series
Receiving Waters: None, or > 0.5 dilution series

Effluent: Mortality (LCso or NOAEC)

Receiving Waters: Mortality (Significant difference from
control)

Effluents and Receiving Waters: Grab or composite
samples first used within 36 h of completion of the
sampling period.

1L

90% or greater survival in controls
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ATTACHMENT 2
Apparatus and Equipment

Laboratory Ceriodaphnia dubia culture unit providing sufficient numbers of organisms for
toxicity test. (See A-S SOP Section 1.1 for culturing methods)

Environmental chamber, incubator, or equivalent facility with temperature control (20 + 1°C
or25+1 °C).

Water purification system producing reagent water equivalent to the Millipore Milli-Q® water.
Analytical balance capable of accurately weighing 0.0001 g.

Class S reference weights for checking performance of balance.
Glass or electronic thermometers for measuring water temperature.

Disposable polyethylene pipets, droppers, and glass tubing with tire-polished edges, 2-mm
ID for transferring organisms.

Test chambers: 10-20 mL borosilicate scintillation vials per concentration.

Racks for test chambers: scintillation vial racks capable of holding 24-50 vials.
Bulb-thermograph or electronic-chart type thermometers for measuring temperature.
National Bureau of Standards Certified thermometer.

Specific conductivity, dissolved oxygen and pH meters for routine physical and chemical
measurements.

Light box for observation of test organisms
Mechanical shaker or magnetic stir plates for algal cultures.

Filtering apparatus for membrane and glass fiber filters. Positive pressure peristaltic pump
for effluents and vacuum pump for dilution water.

Pipettors, adjustable volume repeating dispensers (Eppendorf and Oxford)
Volumetric pipets: Glass A, 1-100 mL.

Serological pipets: 1-10 mL, graduated.

Pipet bulbs and fillers: Propipet® or Repipet®

Wash bottles for rinsing small glassware, instrument electrodes and probes.
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Reagents and Consumable Materials
1. Test substance: final effluent, ambient water, or storm water
2. Control water: laboratory reagent/dilution water
3. Reference toxicant: NaCl
4. Standard pH buffers 7 and 10
5. Specific conductivity standards
6. Membranes and filling solutions for dissolved oxygen probe
7. Reagents for alkalinity and hardness calorimetric titration

8. Combined YCT food for Ceriodaphnia culture: yeast, alfalfa leaves, and digested trout chow
(5.0 g of each in 3.0 L reagent water, mixed well in a blender)

9. Algal food for Ceriodaphnia culture: refrigerated algal concentrate (Selenastrum
capricornutum), YTC concentrate

10. Pressure-sensitive labeling tape (colored)

11. Waterproof markers for labeling containers
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ATTACHMENT 3

Data Sheets
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AQUA-Science
Environmental Toxicology Specialists

DOSE PREPARATION SHEET

Test Date Test No.

96 hr. Static Acute bioassay w/ 24 hr. Changeout

Ceriodaphnia dubia

Test Samples:

Control water = Reverse Osmosis water amended with EPA salts

to achieve EPAMH specifications (R/O EPAMH)

All surface waters filtered through 60 pm screen

Amount Dilution Total
Site ID Site Name Sample (mL) Water (mL) (mL)*
* 20 mL used to measure pH, 80 mL inoculated for test
Day 0 Day 1 Day 2 Day 3
Tech
Time
Date

n = 5 animals/replicate - 4 replicates/concentration
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AQUA-Science
Environmental Toxicology Specialists

MORTALITY AND BEHAVIOR OBSERVATIONS

Test Number: Study Director: J.L. Miller
Protocol No.: EPA 821/R-02/012 Technicians: Walker/Concepcion/Sanford/Soyster/Martin
Test Material:
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO:
Initiation Date: Termination Date: January 5, 1904
Samples Vessel Cumulative Mortality
@ 100% No Day 1 Day 2 Day 3 Day 4 Comments

n=5 animals/rep

Test Initiation Info:

Time:

Tech:

Test Termination Info:

Time:

Tech:

TIO|®(>|0[0]|m[>[0C|0|w@|>|0|0|®(>|0[0|E[> [0 |0 |> |

|Technician Initials | | | | |

|Observation Time | | | | |

|Observation Date | | | | |
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AQUA-Science
Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Study Director: J.L. Miller
Protocol No.: EPA 821/R-02/012 Technicians: Walker/Concepcion/Sanford/Soyster/Martin
Test Material:
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO:
Initiation Date: Termination Date:
OBSERVATIONS Day (0) Date: 24 Hour Observations
Sample Temperature | Dissolved Alkalinity **/ | Conductivity
@ 100% (°C) Oxygen* pHM Hardness~ N Temp | D.O.*| pH™ | Cond. "

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID **Alkalinity (mg/L CaCO3); HACH Test Kit
M= pH: Meter ID ~=Water Hardness (mg/L CaCO3); HACH Test Kit
A=Conductivity/Salinity (umohs): Meter ID

ADDITIONAL COMMENTS:

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID =

All surface waters filtered through a 60 um screen daily

Technician: Date:
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APPENDIX XVI. SOP 6.2A-5. Fathead Minnow, Pimephales promelas, Survival Test (Revision
2010-01, 06/15/10)
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SOP Title: Fathead Minnow, Pimephales promelas, Survival Test
(Renewal and Non-Renewal)
Copy No.: ___of2
SOP No.: 6.2A-5 version 2010-01 File: SOP Section 6.2
EPA Protocol: EPA 821-R-02-012 (5" Edition Acute)

ELAP Code: 113.021 001A (static)
113.021 001B (renewal)

Issue Date: June 15, 2010
Review Internal: Annual

Author: J.L. Miller

Authorized by: original signed by Jeff Miller
Jeffrey L. Miller, Ph.D., DABT, President

This document must not be photocopied. The location and distribution of copies must be
known and tracked, so that only updated versions are in circulation.
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1.0 Purpose of Test

This method measures the acute toxicity of effluents, receiving waters, or storm water to the
fathead minnow, Pimephales promelas, during a 24-, 48-, 72-, or 96-hour renewal or non-
renewal exposure. The effects measured include the synergistic, antagonistic, and additive
effects of all the chemical, physical, and biological components that adversely affect the
physiological and biochemical functions of the test organisms. The protocol is summarized in
Attachment 1. Apparatus, equipment, reagents and consumable materials needed for this test
are listed in Attachment 2.

2.0 Test Organisms

Test organisms (1-14 days old, <24 hours difference in age) are obtained from Aquatox, Inc.
(Hot Springs, AK) or Thomas Fish Co. (Anderson, CA). Only test organisms that appear
healthy, behave and feed normally, and have < 10% mortality upon receipt and in controls are
used. The vendor provides documentation of hatch date/time, species identification and lot
number, culture water quality characteristics, which are maintained in the laboratory. Upon
arrival, small volumes of the shipping water are removed from the container and is slowly
replaced with dilution water. When temperature acclimation is necessary, every effort is made
to limit temperature changes to <3°C within any 12-hour period. Dissolved oxygen and
temperature are measured daily on the “Test Organism Receipt and Acclimation Record”.

3.0 Test Organism Feeding

Fish are fed Artemia nauplii concentrate while holding and 2 hours prior to test solution renewal
at 48 hours. Fish are not fed during static tests.

4.0 Preparation, Storage, and Testing of Control Water

Well water is treated by reverse osmosis followed by carbon adsorption to produce reagent
water that is equivalent to the Millipore Milli-Q® water. It is then amended with reagent grade
chemicals and vigorously aerated overnight to achieve moderately hard specifications.
Alternatively, Sierra Spring™ water is amended with reagent grade chemicals as described in
the test protocol for moderately hard water (EPAMH), and aerated overnight. Depending on the
study design, other control waters may be used. In such cases, these waters will be prepared
as described in the test protocol, e.g., EPA very hard, EPA soft, EPA very soft, etc. In cases
where control waters other than EPAMH is used, the type of water will be noted on water quality
data sheets. Each batch of reagent water is prepared and stored in a sanitized 5-gallon plastic
container. Each container is issued a unique lot number at the time of reagent water
preparation. Each batch of dilution water is bioassayed prior to use in testing. Two 20-mL
aliquots of each lot containing 5 C. dubia are bioassayed for 96 hours. If mean survival in the
two replicates is >90% and the organisms appear healthy, the lot of dilution water is considered
adequate for use in culture and testing.
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5.0 Test Samples

Each test sample is logged in upon receipt. If the sample temperature is >7 °C upon arrival, the
client is notified. Information including client or source, date, time of log-in are recorded along
with initial water quality parameters (temperature, dissolved oxygen, conductivity, hardness,
alkalinity, residual chlorine, and pH measured. Samples are stored in the dark at <4 °C until
used. Prior to use, test samples are brought to test temperature and D.O. measured. If the
sample D.O. is not acceptable (>105% saturation or <4.0 mg/L D.O.), the sample is adjusted by
gentle aeration to meet protocol specifications.

6.0 Test Facilities

Tests are conducted in areas capable of maintaining test protocol temperatures (20 or 25 +£1°C),
illumination levels (50-100 ft-c) and photoperiod (16 hr light:8 hr dark). Such areas may include
water baths, temperature-controlled rooms, or environmental chambers. Temperatures are
recorded continuously in a surrogate test container during the test period. The photoperiod in
test areas is controlled by electronic timers.

7.0 Test Solution Preparation

When indigenous organisms are suspected, the test samples are filtered through a Nitex 60 pum
plankton net prior to testing. Test materials are either tested undiluted (100%) or in a dilution
series containing five concentrations (e.g., 6.25, 12.5, 25, 50 and 100% sample). If the test
sample is expected to exhibit high toxicity, or at the discretion of the Study Director, other
dilution series may be used.

8.0 Water Quality Measurements

In static tests, at a minimum, pH, conductivity, and residual chlorine are measured in the control
and highest concentration of test sample at the beginning of the test, at test renewal and at test
termination. If total residual chlorine is not detected at test initiation, it will not be measured at
renewal or termination. If residual chlorine is detected, the client will be contacted and any
action taken to dechlorinate the sample will be noted on the Dose Preparation sheets. D.O., pH
and temperature are measured in the control and all test concentrations at the beginning of the
test, daily thereafter, and at test termination. Total alkalinity and hardness will be measured in
the control and highest test concentration at the beginning of the test. Total ammonia will be
measured in samples where toxicity may be contributed to by unionized ammonia, e.g., =5 mg/L
total ammonia. D.O. will be monitored closely for the first 4-8 hours and measured daily
thereafter in all test concentrations that have surviving organisms, and at test termination. At a
minimum, temperature will be measured at test initiation and daily thereafter. Temperature in a
surrogate test container will be recorded continuously.
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9.0 Test Initiation and Change-Out

Tests are initiated by placing the test organisms into randomized test chambers (typically a 500
mL glass or plastic test chamber containing 250 mL of test solution). The loading rate of each
test chamber will be determined by weighing 10 of the largest rainbow trout from each batch
received and calculating loading densities. Loading densities will not exceed 0.4 g/L at 25 °C.
At test initiation, the test organisms are placed one or two at a time into two or more test
chambers per treatment until each replicate contains 10 fish. The time of test initiation is noted
on the data sheet.

Tests conducted under static (non-renewal) conditions are not renewed during the test period.
Tests conducted under renewal conditions are changed out at 24- or 48-hour intervals,
depending on the test design. At renewal, approximately 80% of the test sample is removed
using a pipette or baster. Debris, sediment and unconsumed nauplii are removed. Freshly
prepared test solution is gently poured down the side of the test chamber to the initial level. The
change-out solutions are retained for D.O. and pH measurements. At renewal, test chambers
are rotated by moving the front chamber to the back of the row, and moving the rows one
position to the right. The far right row is moved to the far left position.

10.0 Daily Observations

Mortality observations are made on a daily basis and recorded on the data sheets. Animals
exhibiting abnormal behavior will remain in the test chambers but their behavior is noted on the
data sheets.

11.0 Reference Toxicant Testing

Sodium chloride is used as the reference toxicant. Data review of a given effluent or receiving
water test will include review of the associated reference toxicant test and current control chart.
A reference toxicant test is conducted on each batch of purchased test organisms or monthly on
organisms cultured in-house. Verification for a valid test will include: frequency required by the
permitting authority or recommended method, test acceptability criteria, test conditions,
concentration-response relationship, and test sensitivity. The results of the reference toxicant
test are plotted on a control chart and compared to the current control chart limits.

Reference toxicant tests that fall outside of recommended control chart limits are evaluated to
determine the validity of associated effluent and ambient water tests. The degree to which the
reference toxicant test results fell outside of control chart limits, the width of the limits, the
direction of the deviation (increasing or decreasing sensitivity), the test conditions of both the
effluent test and reference toxicant test, and the objective of the test will be considered. Based
on this information, the Study Director will determine the appropriate corrective action, including
repeating the test.
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12.0 Recording Data

Computer-generated data sheets are prepared prior to test initiation. These include a dose
preparation information sheet, water quality data sheets, and the cumulative mortality/behavioral
observation record sheets. Copies of data sheets are found in Attachment 3.

Data is recorded neatly in black non-erasable ink. Entry errors are crossed-out with a single line
that does not obscure the original entry. Pages with errors are corrected near where the error
occurs, initialed, and dated by the person making the correction. Pages with multiple errors, or
with major problems such as spills or illegible ink marking, are not discarded but remain with the
rest of the data sheets. Annotations are sequentially numbered and made on a real-time basis
to prevent loss of information. Prior to data analysis, all data sheets are checked for entry
errors and missing information. Data are stored in a secure location after office copies are
made.

13.0 Data Analysis

The endpoints of toxicity tests using fathead minnows are based on the adverse effects on
survival. Data analysis is performed using ToxCalc™ 5.23 (or greater) (Tidepool Software,
McKinleyville, CA), a statistical software package compatible with the EPA electronic toxicity
database requirements. ICp values (EC,s, ECs, etc.) are calculated using EPA recommended
point estimate techniques. LOEC and NOEC values, for survival, are obtained using a
hypothesis test approach guided by the EPA statistical analysis flowchart. Formal tests for
normality and homogeneity of variance are performed prior to selecting parametric or
nonparametric methods of analyses.

14.0 Test Termination

The test is terminated after 24, 48, 72 or 96 hours of exposure, depending on the study design.
Fish are placed in an MS-222 solution until dead. A randomly selected set of 10 control fish are
weighed (to 0.001 g) and measured (fork length, to 1 cm). The time of test termination is noted
on the data sheets immediately below the time of test initiation and initialed by the technician
terminating the test.

15.0 Acceptability of Test Results

Minimum Requirements: Tests are acceptable if the mean survival in the control is 90%. Tests
with less than 90% mean control survival are repeated.

Test Variability: The within-test variability of individual tests will be reviewed according to EPA
guidance on upper and lower percent minimum significant difference (PMSD) bounds (EPA 833-
R-00-003).

Concentration-Response Relationships: All results for each multi-concentration test is reviewed
and reported according to EPA guidance on the evaluation of concentration-response
relationships (EPA-821-B-00-004). This guidance provides review steps for 10 different
concentration-response patterns that may be encountered in test data. Based on the review,
the guidance provides one of three determinations: (1) that calculated effect concentrations are
reliable and should be reported, (2) that calculated effect concentrations are anomalous and
should be explained, or (3) that the test was inconclusive and the test should be repeated with a
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newly collected sample. Tests that exhibit unexpected concentrations-response relationships
also may indicate a need for further investigation and possible retesting.

16.0 Health and Safety

AQUA-Science maintains a safety program that includes on-going safety instruction in proper
handling of hazardous reagents, chemicals, and materials. The laboratory manager conducts
regular safety inspections and discusses safety issues with personnel. The laboratory is
equipped with proper safety equipment, including disposable gloves, safety glasses, laboratory
coats, respirators and portable eye wash stations. All materials are clearly labeled. Solvents
and volatile materials are stored in a flammable liquid cabinet.

Material Safety Data Sheets are maintained for chemicals and reagents purchased from
suppliers. Acids, bases and solvents are stored in safety storage cabinets for hazardous and/or
flammable materials.

Test samples are properly disposed of according to local, state, and federal rules. Effluent and

ambient samples are disposed of in the sanitary sewer. Solvents are collected and either
evaporated or taken to the Yolo County Landfill for recycling.
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Attachment 1

Protocol Summary

Test Type: Fathead Minnow, Pimephales promelas, Survival Test
(Static and Renewal)
ELAP Code: 113.021 001A (Static)

EPA Protocol:

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

113.021 001B (Renewal)

Test type:
Test duration:

Temperature?:

Light quality:

Light intensity:

Photoperiod:

Test chamber size:

Test solution volume:
Renewal of test solutions:

Age of test organisms:

No. organisms per test chamber:

No. replicate chambers per
concentration:

tests

36.

No. organisms per concentration:

2

EPA 821-R-02-012 (5" Edition Acute)

Static non-renewal or static-renewal

24,48, 0r 96 h

20°C+1°C;or25°C+1°C

Test temperatures must not deviate (i.e., maximum
minus minimum temperature) by more than 3 °C during
the test.

Ambient laboratory illumination

10-20 pE/m?/s (50-100 ft-c)
(ambient laboratory levels)

16 h light, 8 h darkness

250 mL

200 mL

Minimum, after 48 h

1-14 days; less than or equal to 24-h range in age

Minimum, 10 for effluent and receiving water tests

Minimum, 2 for effluent tests, and 4 for receiving water

Minimum, 20 for effluent tests, and 40 for receiving water
tests

Acute and chronic toxicity tests performed simultaneously to obtain acute/chronic ratios must use the same

temperature and water hardness.
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37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Feeding regime:

Test chamber cleaning:

Test chamber aeration:

Dilution water:

Test concentrations.

Dilution series:

Endpoint:

Sampling and sample holding
requirements:

Sample volume required:

Test acceptability criterion:

Artemia nauplii are made available while holding prior to
the test; add 0.2 mL Artemia nauplii concentrate 2 h prior
to test solution renewal at 48 h.

Cleaning not required

None, unless D.O. concentration falls below 4.0 mg/L;
rate should not exceed 100 bubbles/min

Moderately hard synthetic water prepared using
MILLIPORE MILLI-Q® or equivalent deionized water and
reagent grade chemicals or 20% DMW, receiving water,
ground water, or synthetic water, modified to reflect
receiving water hardness.

Effluents: Minimum of five effluent concentrations and a

control
Receiving Waters: 100% receiving water and a control

Effluents: > 0.5 dilution series
Receiving Waters: None, or > 0.5 dilution series

Effluent: Mortality

Receiving Waters: Mortality

Effluents and Receiving Waters: Grab or composite
samples first used within 36 h of completion of the
sampling period.

20 L for effluents
40 L for receiving waters

90% or greater survival in controls
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

ATTACHMENT 2
Apparatus and Equipment

Laboratory Pimephales promelas and Artemia culture units or reliable source of newly
hatched larvae providing sufficient numbers of organisms for toxicity test and feeding.

Environmental chamber, incubator, or equivalent facility with temperature control (25 + 1
°C).

Water purification system producing reagent water equivalent to the Millipore Milli-Q® water.
Analytical balance capable of accurately weighing 0.0001 g.

Class S reference weights for checking performance of balance.

Glass or electronic thermometers for measuring water temperature.

Glass tubing/baster with fire-polished edges, 4-mm ID for transferring organisms.

Test chambers: 2-4 400 mL plastic test chambers per concentration.

Non-toxic borosilicate glass or non-toxic disposable plastic beakers (1.5-2.5 L) are required
for making test solutions.

Bulb-thermograph or electronic-chart type thermometers for measuring temperature.
National Bureau of Standards Certified thermometer.

Specific conductivity, dissolved oxygen and pH meters for routine physical and chemical
measurements.

Volumetric pipets: Glass A, 1-100 mL.

Serological pipets: 1-10 mL, graduated.

Pipet bulbs and fillers: Propipet® or Repipet®

Wash bottles for rinsing small glassware, instrument electrodes and probes.
Separatory funnel (400-600 mL) for Artemia culture.

Aquarium pump (oil free air supply), for aeration of Artemia culture.

Air lines, plastic or Pasteur pipettes, for gently aerating water containing the fragile larvae
and/or supplying air to test solution with low dissolved oxygen levels.

Volumetric flasks and graduated cylinders, 10-100 mL for making test solutions

Pipettors, adjustable volume repeating dispensers (Eppendorf and Oxford)
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12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Reagents and Consumable Materials
Test substance: final effluent, ambient water, or storm water
Control water: laboratory reagent/dilution water
Reference toxicant: NaCl
Standard pH buffers 7 and 10
Specific conductivity standards
Membranes and filling solutions for dissolved oxygen probe
Reagents for alkalinity and hardness calorimetric titration
Brine shrimp (Artemia) cysts
Ethanol (70%) for use as a preservative for the fish larvae.

Fresh solution of tricaine methanesulfonate (MS-222) for tranquilization of the fish larvae.
(0.25 g MS-222 in 250 mL Type | ultrapure laboratory reagent water)

Seawater, filtered through 0.45 um membrane for Artemia culture.

Pressure-sensitive labeling tape (colored)

24. Waterproof markers for labeling containers
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ATTACHMENT 3

Data Sheets
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APPENDIX XVII. SOP 6.3C-4. Green Algae, Selenastrum capricornutum, Cell Growth Test
(Revision 2010-01, 06/15/10)
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SOP Title: Green Algae, Selenastrum capricornutum, Cell Growth Test
Method 1003.0
Copy No.: ___of 2
SOP Number: 6.3C-4 version 2010-01 File: SOP Section 6.3

EPA Protocol: EPA 821-R-02-013 (4™ Edition Chronic)

ELAP Code: 113.061 020

Issue Date: June 15, 2010

Review: As required

Author: J.L. Miller

Authorized by: original signed by Jeff Miller

Jeffrey L. Miller, Ph.D., DABT, President

This document must not be photocopied. The location and distribution of copies must
be known and tracked, so that only updated versions are in circulation.
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1.0 Purpose and Description of Test

This method measures the chronic toxicity of effluents, ambient waters, or storm water to the
freshwater green algae, Selenastrum capricornutum, during a 4-day static test. The effects
measured include the synergistic, antagonistic, and additive effects of all the chemical, physical,
and biological components that adversely affect the physiological and biochemical functions of
the test organisms. The test organism population is exposed in a static system to a control and
a series of concentrations of test material for 96 hours. The response of the population is
measured in terms of changes in cell density (cell counts/mL or absorbance at 750 nm). The
protocol is summarized in Attachment 1. Apparatus, equipment, reagents and consumable
materials needed for this test are listed in Attachment 2. Data sheets are included in
Attachment 3.

2.0 Test Organisms

S. capricornutum is obtained from University of Texas Type Culture Collection (Austin, TX).
The inoculum is prepared no more than 2 to 3 hours prior to the beginning of the test, using S.
capricornutum harvested from a stock culture in log phase growth. An electronic particle
counter (Coulter Counter) is used to determine the amount of inoculum needed to provide an
initial cell density of approximately 10,000 cells/mL (£10%) in the test flasks.

3.0 Preparation, Storage, and Testing of Control Water

Well water is treated by reverse osmosis followed by carbon adsorption to produce reagent
water that is equivalent to the Millipore Milli-Q® water. It is then amended with reagent grade
chemicals and vigorously aerated overnight to achieve EPA moderately hard specifications
(EPAMH). Alternatively, Sierra Spring™ water is amended with reagent grade chemicals as
described in the test protocol for EPAMH, and aerated overnight. Depending on the study
design, other control waters may be used. In such cases, these waters will be prepared as
described in the test protocol, e.g., EPA very hard, EPA soft, EPA very soft, etc. In cases where
control waters other than EPAMH is used, the type of water will be noted on water quality data
sheets.

Each batch of reagent water is prepared and stored in a sanitized 5-gallon plastic container.
Each container is issued a unique lot number at the time of reagent water preparation. Batches
of dilution water are stored at 25 °C with gentle aeration until use. Each batch of dilution water
is bioassayed prior to use in testing. Two 20-mL aliquots of each lot containing 5 C. dubia are
bioassayed for 96 hours. If mean survival in the two replicates is >90% and the organisms
appear healthy, the lot of dilution water is considered adequate for use in culture and testing.

4.0 Preparation of Algal Assay Media

Algal Assay Media (AAM) is prepared from micronutrient stock solutions shown in Table 1. One
mL of each solution is added to 900 mL of laboratory dilution water, mixed and diluted to 1.0 L.
The media is adjusted to pH 7.5 + 0.1 using 0.1N NaOH or 0.1 N HCI, as appropriate, and the
media is filtered (0.22 um). The EPA AAM contains EDTA, which may underestimate toxicity
caused by cationic metals. Therefore, at the discretion of the Study Director and depending on
the purpose of the study and the type of test sample, the test may be conducted without EDTA.
All 4™ edition NPDES-related algae tests will be conducted with EDTA. The test report will
indicate if the test was conducted with or without EDTA.
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. Amount Dissolved in 500
Stock Solution Compound mL MILLI-Q® Water
MgCl,e6H,0 6.08 g
CaCl,e2H,0 22049
NaNO; 12.75¢g
Macronutrients MgSO,4e7H.0 7.359
Ko,HPO, 0.522 g
NaHCO; 75049
H3BO;3 92.8 mg
MnCl,e4H,0 208.0 mg
ZnCl, 1.64 mg*
FeClze6H,0 79.9 mg
Micronutrients CoCl,e6H,0 0.714 mg?
Na,MoO,e2H,0 3.63 mg®
CuCl,e2H,0 0.006 mg*
Na,EDTAe2H,0 150.0 mg
Na,SeO, 1.196 mg®

[

ZnCl, — Weigh out 164 mg and dilute to 100 mL. Add 1 mL of this solution to Stock 2, micronutrients.

2 CoCl,e6H,0 — Weigh out 71.4 mg and dilute to 100 mL. Add 1 mL of this solution to Stock 2,
micronutrients.

3 Na,MoO,e2H,0 — Weigh out 36.6 mg and dilute to 10 mL. Add 1 mL of this solution to Stock 2,
micronutrients.

4  CuClye2H,0 — Weigh out 60.0 mg and dilute to 1000 mL. Take 1 mL of this solution and dilute to 10
mL. Take 1 mL of the second dilution and add to Stock 2, micronutrients.

5 Na,SeO,— Weigh out 119.6 mg and dilute to 100 mL. Add 1 mL of this solution to Stock 2,

micronutrients

5.0 Test Samples

Each test sample is logged in upon receipt. Information including client or source, date, time of
log-in are recorded along with initial water quality parameters, including temperature, dissolved
oxygen, conductivity, hardness, alkalinity, residual chlorine, and pH. Samples are stored in the
dark at <4 °C until used. Prior to testing, samples are filtered (0.45um or 0.22 um) to remove
indigenous algae, are brought to test temperature, and D.O. measured.
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6.0 Test Facilities

Tests are conducted in areas capable of maintaining test protocol temperatures (25 £1°C) and
illumination levels. Such areas may include temperature-controlled rooms, or environmental
chambers. Temperatures are recorded continuously in a surrogate test container during the test
period. The photoperiod in test areas is continuous.

7.0 Test Solution Preparation

All test samples are filtered through a 0.45 um and/or 0.22 um filter to remove indigenous algae
prior to testing. Test materials are either tested undiluted (100%) or in a dilution series
containing five or more concentrations (e.g., 6.25, 12.5, 25, 50 and 100% sample). If the test
sample is expected to exhibit high toxicity, or at the discretion of the Study Director, other
dilution series may be used. Immediately prior to test initiation, test solutions are aliquotted into
the 10 replicate test containers. Care is taken to assure that the test concentrations remain at
test temperature.

8.0 Test Initiation

Flasks (250 mL) containing 100 mL of test solution, are inoculated with 10,000 cells (x10%)
using a precision pipette. The flasks are randomized and placed on a shaker table (100
revolutions/min) in an environmental chamber at 25 £+ 1 °C with continuous “cool white”
fluorescent lighting at 400 + 40 ft-c. Flasks are randomized twice daily. Temperature, D.O. and
pH are measured at the end of each 24-hour exposure period in at least one flask in each test
concentration and control.

9.0 Water Quality Measurements

At a minimum, temperature, pH, dissolved oxygen (D.O.), and conductivity are measured in the
control and all sample concentrations. Conductivity, alkalinity and hardness are measured in
the control and in the high, medium and low sample concentrations. Residual chlorine is
measured in the undiluted test sample only. If residual chlorine concentrations of concern are
detected, the client is contacted for direction prior to test initiation. If the sample is
dechlorinated, it will be noted on the dose preparation data sheet. At the discretion of the Study
Director, total ammonia may also be measured. D.O. is checked before test initiation. If the
D.O. level falls below 40% saturation, samples are gently aerated (<100 bubbles/min using a 1-
mL pipette and oil-free air). pH and temperature are measured at the end of each 24-hour
exposure period in at least one surrogate test chamber of each test concentration. Temperature
is also recorded continuously in a surrogate test container.

10.0 Reference Toxicant Testing

Zinc chloride is used as the reference toxicant for NPDES compliance tests. Data review of a
given effluent or receiving water test will include review of the associated reference toxicant test
and current control chart. A reference toxicant test is conducted on each batch of purchased
test organism or monthly on organisms cultured in-house. Other reference toxicants may be
used for ambient samples at the discretion of the Study Director.

Verification for a valid test will include: frequency required by the permitting authority or
recommended method, test acceptability criteria, test conditions, concentration-response
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relationship, and test sensitivity. The results of the reference toxicant test are plotted on a
control chart (ToxCalc™) and compared to the current control chart limits.

Reference toxicant tests that fall outside of recommended control chart limits are evaluated to
determine the validity of associated effluent and ambient water tests. The degree to which the
reference toxicant test results fell outside of control chart limits, the width of the limits, the
direction of the deviation (increasing or decreasing sensitivity), the test conditions of both the
effluent test and reference toxicant test, and the objective of the test will be considered.

11.0 Test Termination

Algal cell growth is determined either by algal cell enumeration using an automated particle
counter or absorbance at 750 nm using a spectrophotometer.

a. Algal cells are enumerated using an automated particle counter (Coulter™ Counter). A
0.5-mL aliquot of each sample is diluted with ISOTON™, thoroughly mixed and counted
using an operture tube with a 100 um aperature. Each replicate is counted three times
and the cell count recorded on data sheets, OR

b. Absorbance is measured using a HACH spectrophotometer (Model DR 2800) at 750 nm
wavelength. A 10 mL aliquot of each sample is put into sample cell and measured at
750 nm. Each replicate is measured three times and the absorbance recorded on data
sheets.

12.0 Recording Data

Computer-generated data sheets are prepared prior to test initiation. These include a dose
preparation information sheet, water quality data sheets, and the cumulative mortality/behavioral
observation/neonate reproduction record sheets. Copies of data sheets are found in
Attachment 3.

Data is recorded neatly in black non-erasable ink. Entry errors are crossed-out with a single line
that does not obscure the original entry. Pages with errors are corrected near where the error
occurs, initialed, and dated by the person making the correction. Pages with multiple errors, or
with problems such as spills or illegible ink marking, are not discarded but remain with the rest
of the data sheets. Annotations are sequentially numbered and made on a real-time basis to
prevent loss of information. Prior to data analysis, all data sheets are checked for entry errors
and missing information. Data are stored in a secure location after office copies are made.

13.0 Data Analysis

Data analysis is performed using ToxCalc™ 5.23 (or greater) (Tidepool Software, McKinleyville,
CA), a statistical software package compatible with the EPA electronic toxicity database
requirements. ICp values (EC,s, ECs, etc.) are calculated using EPA recommended point
estimate techniques. LOEC and NOEC values, for survival, are obtained using a hypothesis test
approach guided by the EPA statistical analysis flowchart. Formal tests for normality and
homogeneity of variance are performed by ToxCalc™ prior to selecting parametric or
nonparametric methods of analyses.

216



14.0 Acceptability of Test Results

Minimum Cell Growth: Tests must have a mean algal cell density of >1 x 10° cells/mL.

Test Variability: The coefficient of variation (CV, calculated as the standard deviation x
100/mean) for algal cell density among the control replicates must not exceed 20%. The within-
test variability of individual tests will be reviewed according to EPA guidance on upper and lower
percent minimum significant difference (PMSD) bounds (EPA 833-R-00-003).

Note: If the test is conducted under non-NPDES applications and no EDTA is added to the
nutrient stock solution, the test acceptability criteria is >2 x 10° cells/mL in the controls and
variability (CV%) among the control replicates of <20%.

Concentration-Response Relationships: All results for each multi-concentration test is reviewed
and reported according to EPA guidance on the evaluation of concentration-response
relationships (EPA-821-B-00-004). This guidance provides review steps for 10 different
concentration-response patterns that may be encountered in test data. Based on the review,
the guidance provides one of three determinations: that calculated effect concentrations are
reliable and should be reported, that calculated effect concentrations are anomalous and should
be explained, or that the test was inconclusive and the test should be repeated with a newly
collected sample. Tests that exhibit unexpected concentrations-response relationships also
may indicate a need for further investigation and possible retesting.

15.0 Health and Safety

AQUA-Science maintains a safety program that includes on-going safety instruction in proper
handling of hazardous reagents, chemicals, and materials. The laboratory manager conducts
regular safety inspections and discusses safety issues with personnel. The laboratory is
equipped with proper safety equipment, including disposable gloves, safety glasses, laboratory
coats, respirators and portable eye wash stations. All materials are clearly labeled. Solvents
and volatile materials are stored in a flammable liquid cabinet and used in ventilated areas.

Material Safety Data Sheets are maintained for chemicals and reagents purchased from
suppliers. Acids, bases and solvents are stored in safety storage cabinets for hazardous and/or
flammable materials.

Test samples are properly disposed of according to local, state, and federal rules. Effluent and

ambient samples are disposed of in the sanitary sewer. Solvents are collected and either
evaporated or taken to the Yolo County Landfill for recycling.
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Test Type:

ELAP Code:

EPA Protocol:

47.

48.

49.
50.
51.
52.
53.
54,
55.

56.

57.

58.

59.

113.061 020

Test type:

Temperature:

Light quality:

Light intensity:
Photoperiod:

Test chamber size:

Test solution volume:
Renewal of test solutions:
Age of test organisms:

Initial cell density in test
chambers:

No. replicate chambers per
concentration:

Shaking rate:

Aeration:

EPA 821-R-02-013

Attachment 1

Protocol Summary

Green Alga, Selenastrum capricornutum, Cell Growth Test
Method 1003.0

Static non-renewal

25+1°C

Test temperatures must not deviate (i.e., maximum
minus minimum temperature) by more than 3 °C during
the test

“Cool white” fluorescent lighting

86 + 8.6 HE/m?%/s (400 * 40 ft-c or 4306 lux)
Continuous illumination

125 mL or 250 mL

50 mL or 100 mL

None

4 to 7 days

10,000 cells/mL

4
100 cpm continuous

None
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60.

61.

62.

63.

64.

65.

66.

67.

Dilution water:

Test concentrations.

Test dilution factor:

Test duration:

Endpoint:

Test acceptability criterion®:

Sampling requirements:

Sample volume required:

Algal stock culture medium, enriched uncontaminated
source of receiving or other natural water, synthetic
water prepared using MILLIPORE MILLI-Q® or
equivalent deionized water and reagent grade chemicals
or DMW

Effluents: Minimum of five concentrations and a control
Receiving Waters: 100% receiving water (or minimum
of 5) and a control

Effluents: > 0.5
Receiving Waters: None, or > 0.5

96 hours

Growth (cell counts, chlorophyll fluorescence,
absorbance, or biomass)

Mean cell density of at least 1 x 10° cells/mL in the
controls; and variability (CV%) among control replicates
less than or equal to 20%

For on-site tests, one sample collected at test initiation,
and used within 24 h of the time it is removed from the
sampling device. For off-site tests, holding time must not
exceed 36h before first use.

1L or 2L depending on test volume

% If the test is conducted under non-NPDES applications (i.e., data are not submitted under NPDES permits) and
used without EDTA in the nutrient stock solution, the test acceptability criteria are a mean cell density of at least 2 x
10° cells/mL in the controls, and variability (CV%) among control replicates less than or equal to 20%.
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ATTACHMENT 2
Apparatus and Equipment

42. Laboratory Selenastrum capricornutum culture unit providing sufficient numbers of log-
phase-growth organisms for toxicity test. (See A-S SOP Section 1.2 for culturing methods)

43. Environmental chamber, incubator, or equivalent facility with “cool white” fluorescent
illumination (86 + 8.6 HE/m?/s, or 400 * 40 ft-c) and temperature control (25 + 1 °C).

44. Mechanical shaker capable of providing orbital motion at the rate of 100 cycles per minute
(cpm).

45, Light meter with a range of 0-200 pE/m?/s.

46. Water purification system producing reagent water equivalent to the Millipore Milli-Q® water.
47. Analytical balance capable of accurately weighing 0.0001 g.

48. Class S reference weights for checking performance of balance.

49. Glass or electronic thermometers for measuring water temperature.

50. Bulb-thermograph or electronic-chart type thermometers for measuring temperature.

51. National Bureau of Standards Certified thermometer.

52. Specific conductivity, dissolved oxygen and pH meters for routine physical and chemical
measurements.

53. Electronic particle counter (Coulter Counter, Model ZBI or equivalent) with mean cell
(particle) volume determination, and/or spectrophotometer (Hach Model DR 2800 or
equivalent).

54. Cuvettes for the Coulter Counter

55. Inverted or conventional microscope with 10X, 45X, and 100X objective lenses, 10X ocular
lenses, mechanical stage, substage condenser, and light source.

56. Counting chamber: hemacytometer.

57. Filtering apparatus for membrane and glass fiber filters. Positive pressure peristaltic pump
for effluents and vacuum pump for dilution water.

58. Volumetric flasks and graduated cylinders: Class A, 10-1000 mL borosilicate glass, for
culture work and preparation of test solutions.

59. Volumetric pipets: Glass A, 1-100 mL.

60. Serological pipets: 1-10 mL, graduated.

61. Pipet bulbs and fillers: Propipet® or Repipet®
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62.

63.

64.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Wash bottles for rinsing small glassware, instrument electrodes and probes.

Culture chambers: 1-4 borosillicate, Erlenmeyer flasks.

Test chambers: 250 mL borosilicate, Erlenmeyer flasks.
Reagents and Consumable Materials

Test substance: final effluent, ambient water, or storm water

Control water: laboratory reagent/dilution water

Reference toxicant: ZnCl,

Standard pH buffers 7 and 10

Specific conductivity standards

Membranes and filling solutions for dissolved oxygen probe

Reagents for alkalinity and hardness calorimetric titration

Acetone: pesticide-grade or equivalent

Dilute (10%) hydrochloric acid

1% sodium chloride electrolyte solution (Isoton®)

Nutrient stock for Selenastrum capricornutum, #1-5

Gilman™ Supor 0.22 pm filter membrane
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ATTACHMENT 3

Data Sheets
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APPENDIX XVIIl. SOP 10-Day Static Freshwater Sediment Toxicity Tests With The Amphipod
Hyalella azteca (Revision Unknown, 02/07/03)
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APPENDIX XIX. SOP MEO75v07 Analytical Methodology for the Analysis of Glyphosate and/or
AMPA (Aminomethyl phosphonic acid) in Drinking Water by EPA 547 (Revision 07, 10/17/03)
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Name Title Date

REVISED BY: CHEMIST / /
APPROVED BY: LAB SUPERVISOR / /
APPROVED BY: LAB MANAGER / /
REVIEWED BY: QA UNIT / /
1.0 TITLE

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Analytical Methodology for the Analysis of Glyphosate and/or AMPA (Aminomethyl
phosphonic acid) in Drinking Water by EPA 547.

SCOPE
To provide detailed documentation for analytical methodology to analyze for glyphosate
and/or AMPA in drinking water by EPA 547.

DEFINITIONS
Not Applicable

REFERENCE(S)
Determination of Glyphosate in Drinking Water by Direct-Aqueous-Injection HPLC, Post-
Column Derivatization, and Fluorescence Detection. EPA Method 547. July 1990. T.W.
Winfield, W.J. Bashe, T.V. Baker. Environmental Monitoring System Laboratory Office
of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio
45268.

SUMMARY
An aliquot of drinking water (~1 mL) is filtered and analyzed on an HPLC post-column
system using a fluorescence detector.

REPORTING LIMITS
The reporting limit is 10.0 pg/L (PPB)

STORAGE OF SAMPLES AND HOLDING TIMES
The holding time for glyphosate in water is 14 days at 4°C or 18 months if frozen. In
general, glyphosate samples are frozen upon arrival at NCL and they are thawed on the
day of the analysis.

STANDARD PREPARATION FOR GLYPHOSATE BY EPA 547

8.1 Equipment
- analytical balance capable of weighing 0.0001 g

8.2 Glassware and Supplies
- 25 mL polyethylene vials
- 8 mL polyethylene vials
- various syringes
- volumetric flasks and volumetric pipettes

8.3 Reagents
- HPLC water

- 0.005 M K*, pH 2.0 phosphate buffer or 20mm H3;PO,,

8.4 Preparation of Glyphosate and/or AMPA Standard
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Order neat glyphosate and/or AMPA from ChemService (or equivalent).

To prepare a 1000 PPM standard weigh ~0.010 g of neat standard into a 25
mL polyethylene vial and record the weight to 0.0001 g. Add the appropriate
amount of HPLC water so that the concentration of the standard is 1000 PPM.
To calculate the amount of water use the following equation:

amount of
water (mL)

weight (g) X concentration of neat (ug/q)

final concentration (PPM = pg/mL)

A 10 PPM standard is prepared by adding 100 pL of the 1000 PPM standard
to a 10 mL volumetric flask that is brought to mark with HPLC water, or 9.9 mL of
HPLC water in a 25 mL polyethylene vial. Store the 10 PPM standard in a

polyethylene vial.

8.4.1 The stock standard expiration date is one year from the preparation date
or the expiration date of the neat standard, whichever comes first.

8.5 Preparation of Internal Standard

NA

8.6 Preparation of Surrogate Standard

NA

8.7 Preparation of Working Standards

Five levels of working standards are prepared in 5 mL volumetric flasks as

follows:
Amount of Amount of Final Working
10 PPM Standard 0.005 M K*, pH 2.0 Standard

(Glyphosate and/or AMPA)

Phosphate Buffer

Concentration

2.5uL to 5 mL mark 5.0 PPB
5puL to 5 mL mark 10 PPB
12.5 L to 5 mL mark 25 PPB
25 pL to 5 mL mark 50 PPB
50 uL to 5 mL mark 100 PPB
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9.0 SAMPLE PREPARATION FOR GLYPHOSATE BY EPA 547
9.1 Equipment
- ultrasonic waterbath
- vortex mixer

9.2 Glassware and Supplies
- 5 mL volumetric flasks with polyethylene stoppers
- Pasteur pipettes with bulbs
- 3 cc syringes
- 0.2 u syringe filters
- 1.5 mL shap cap vials with snap lined screw cap lids
- 8 mL scintillation vials

9.3 Reagents
- HPLC grade water

1M H3PO,

9.4 Preparation Procedure (For Flowchart - See Exhibit A)
9.4.1 Retrieve sample from storage (see SOP LA 003)
9.4.2 Place the frozen polyethylene sample storage vials in an ultrasonic
waterbath at 50°C with the sonicator on until the samples are thawed.
9.4.3 Prepare all samples by adding 50 pL of 1M H3PO, to a 5 mL volumetric
flask
and bringing the final volume to 5 mL with sample.
9.4.4 Prepare the laboratory control samples and matrix spikes by adding 50 uL
of 1M H3PO,4 to ~2 mL HPLC water/sample in a 5 mL volumetric flask.
Spike with 25 pL of 10 PPM glyphosate standard and/or 25 pL of 10 PPM
AMPA standard and bring the final volume to 5 mL with HPLC
water/sample. The matrix spike and matrix spike duplicate must be
spiked with a lot other than the lot used for calibration standards. The QC
samples will have a concentration of 50 PPB with respectto a 5 mL
sample.

25 pL X 10 ng = 250 ng = 50 ng/mL (PPB)
puL 5mL

After bringing up all volumetric flasks to 5 mL marks with respective contents, cap and invert 10
times or vortex before filtering.
9.4.5 Filter each blank, lab control sample, sample spike, and sample through
0.2 u syringe filters into 8 mL plastic scintillation vials.
9.4.6 Put1 mL of each standard, QC, and sample into a 1.5 mL snap cap vial
for analysis.

9.5 Special Precautions - Sample Preparation and Extraction
NA

10.0 ANALYSIS - GLYPHOSATE IN DRINKING WATER BY EPA 547

10.1Equipment
- HPLC with post-column derivatization and fluorescence detector

- TotalChrom Data System
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10.2Glassware and Supplies
- Assorted syringes
- 1.5 mL storage vials with Teflon® lined lids

10.3Reagents
- All reagents need to be degassed (See SOP LA 018)

- mobile phase (Pickering # K200): 0.005 M K*, pH 2.0 phosphate buffer or for
confirmation: 20 mm H3;PO, — 1.35 mL conc. H3PO, to 1 L HPLC H,O.

- oxidizing reagent: add 200 pL of 5% sodium hypochlorite to 1000 mL of
degassed hypochlorite diluent (Pickering # GA116). Swirl gently to mix. — If
using for AMPA analysis, use only 100 uL 5% sodium hypochlorite to 1L
hypochlorite diluent.

- OPA reagent: weigh 2.0 g of thiofluor (Pickering # 3700-2000) and add to 1 L
OPA diluent (Pickering # GA104). Weigh 0.25 g OPA (Pickering # 0120) into
an 8 mL plastic scintillation vial. Dissolve in 3 mL methanol ( Fisher # A452-
4) and
add to OPA with thiofluor. Shake to mix and degas prior to use.

10.4Procedure for Calibration
A five-point curve will be run and the instrument will be calibrated using a best-fit
line or six-point for a quadratic. The type of curve will be at the analysts’
discretion. The correlation coefficient for the curve should be > 0.995. A mid-
level continuing calibration verification (CCV) will be analyzed every 8 hours and
at the end of the analysis.

10.5Procedure for Analysis
NOTE: The parameters listed are suggested as guidelines and may be altered to
reflect changes in the column, injector, and detector conditions as long as proper
sensitivity is maintained.
10.5.1 HPLC Conditions:

Method Name: 547W
Raw Data File: 547TW
(Place sequential alphabetical letters in the blank space to distinguish the various runs.)

Channel: A: fluorescence detector plugged into ChannelA

Run Time: 12 min, 30 min (confirmation)
Flow Rate: 0.8 mL/min
Column Temp: 55°C
Gradient: isocratic
Column Type: Hamilton PRP-X400, Adsorbosphere SAX for

Glyphosate only confirmation or Hamilton PRP-X400,
Adsorbosphere SAX in series for AMPA confirmation

Reactor Temp: 36°C
Injection Volume: 250 uL
Mobile Phase: 0.005 M K*, pH 2.0 phosphate buffer (Pickering

#K200), or 20 mm H3PO, (confirmation)

For PE LC240 Detector:
- Excitation: 350 nm factor: 64
- Emission: 440 nm response: 3
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10.5.2 PC Pump Conditions
Pump # 1 flow rate: 0.3 mL/min
Pump # 2 flow rate: 0.3 mL/min

10.6Confirmation of Positive Samples
Standards, blanks, quality control, and positive samples are rerun on the column
not used in the initial run, and with appropriate mobile phase to go with the
column. All other conditions the same — see analysis section for further detail.

10.7Special Precautions - Analysis
Degassing all solvents is extremely important before every analysis. Itis
important that the post column pump is flushed with HPLC water for a half-hour
after the analysis. While the post column system is flushing with water, run ~5
injections of 0.1N potassium EDTA. Store the column in the run buffer. If there
is a loss of either peak shape or retention time, the column can be regenerated
by running methanol through it for at least fifteen minutes. If there is no peak
detected when shooting a working standard remake the reagents.

11.0 CALCULATIONS
None

12.0 ACCEPTANCE RANGES
See the most current limits in Omega.

13.0 REPORTING AND DOCUMENTATION
Extraction data will be documented as per SOP LA-003. Analytical data will be
reported using Omega, which is the Laboratory Information Management System
(LIMS).

14.0 WASTE DISPOSAL
Once the analysis is complete, all samples are deposited in the general pesticide
satellite accumulation storage container. All expired neat, stock, and working standards
are also deposited in the general pesticide satellite accumulation storage container.
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EXHIBIT A

Flowchart for EPA 547 Sample Preparation

Retrieve sample from storage
Thaw and acidify samples
Prepare appropriate QC samples

Syringe filter with 0.2 p filter
into 8 mL plastic scintillation vials

Matrix Spikes/Laboratory Control Samples:

Add 25 pL of 10 PPM glyphosate and/or 25 yL of 10 PPM AMPA standard to sample or
HPLC water respectively. The matrix spikes/laboratory control samples will have a
final concentration of 50 PPB with respect to a 5.0 mL water sample. The matrix spike
and matrix spike duplicate must be spiked with a lot other than the lot used for
calibration standards.

25 pL X 10 ng = 250 ng = 50 ng/mL (PPB)
pL 5mL
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APPENDIX XX. SOP HPL549. EPA Method 549.2 Diquat and Paraquat Aqueous Sample Solid
Phase Extraction and Analysis by LC-UV Diode Array (Revision 5, 04/20/10).
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APPENDIX XXI, Caltest SOP B-MMOMUG-REV11. The Detection of Total Coliforms and E. coli
Using Colilert Media Standard Method 9223 B (Revision 11, 07/16/09)
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APPENDIX XXII. Caltest SOP W-HARD-rev8. Total Hardness EPA 130.2/SM2340C (Revision 8,
10/29/08)
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APPENDIX XXIlI, Caltest SOP M-200.8-3MODE rev2. EPA 200.8 Inductively Coupled Argon Plasma-
Mass Spectrometry Analyses Three Modes (Revision 2, 03/19/09)
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APPENDIX XXIV, Caltest SOP W-NNO3-rev2. Nitrate + Nitrite As N EPA 353.2/SM 4500-NO3-F
(Revision 2, 05/29/08)
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APPENDIX XXV, Caltest SOP W-PHOS-rev8. Ortho and Total Phosphate EPA 365.2/SM 4500P E
(Revision 8, 10/04/09)
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APPENDIX XXVI, Caltest SOP W-TDS-rev8. Total Dissolved Solids (TDS) SM 2540C/EPA 160.1
(Revision 8, 05/13/09)

302



303



304



305



306



307



308



309



APPENDIX XXVII, Caltest SOP W-NH3-TKN-rev10. Analysis of Ammonia as N, Method 350.2 and
Total Kjeldahl Nitrogen, Method 351.3 SM 4500C (Revision 10, 03/06/09)
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APPENDIX XXVIII, Caltest SOP W-TOC/DOC-rev10. Total and Dissolved Organic Carbon (TOC and
DOC) EPA Method 415.1/SM5310B/9060 (Revision 10, 04/29/09)
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APPENDIX XXIX, Caltest SOP W-TURB-rev7. Turbidity EPA 180.1/SM 2130B (Revision 7, 03/18/09)
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APPENDIX XXX. Caltest SOP B-TSS-rev7. Caltest SOP Residue, Non-Filterable EPA
160.2/SM2540D (Gravimetric, Dried at 103-105°C) (Revision 7, 05/05/09)
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APPENDIX XXXI. Caltest SOP W-RESIDUE-rev7. TOTAL RESIDUE, SM 2540B / EPA METHOD
160.3, TOTAL VOLATILE RESIDUE, SM 2540 G / EPA METHOD 160.4 (Revision 7, 03/18/09)
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APPENDIX XXXII. Caltest SOP O-Pyrethroidsncirevl. Caltest SOP Pyrethroids By GCMS Selective
lon Monitoring (Revision 1, 07/2009)
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APPENDIX XXXIIIl. PTS SOP #3. PARTICLE SIZE BY DRY SIEVE PROCEDURE (Method: ASTM
D422-63 Reapproved 1998) (Revision number unknown, 1998)
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APPENDIX XXXIV. PTS SOP #4. TOTAL ORGANIC CARBON PROCEDURE (Method: Walkley-
Black) (Revision number unknown, date unkown)
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570 CARBON AND ORGANIC MATTER

obtained if &aﬂa&ﬂn methods are applied to soils containing significant
amounts o?ﬁ&gﬁ&gﬁa&w‘ Dry 852.33 E&E& are Bon wEx.o-

¢ mmnm_ma a o..__maa..bnwgﬁ,z&z i

29-3.5.2.2 Procedure.:

avoiding Fe or steel mortars. ._,qm:v”. cra im_m:na sample; noamiﬁm 10 to
25 mg of organic C, butnot in excess 0f 10 g ofsoil, into a 500-ml wide-
“mouth Erlenmeyer flask. Add 10 ‘mlof 1N K;:Cr:05, and swirl:-the flask
‘gently to disperse the soil in‘the solution. Then rapidly add 20 ml of.conc
‘H,80,, directing the stream into the suspension Immediately swirl the flask
‘gently until soil and reagents are mixed, then'more vigorously fora total of
"1 min. Allow the flask to: stand on a sheet of -asbestos for about 30 min.
- Then add 200 ml of water to'the flask,-and filter the suspension if experi-
-~ ence shows that the endpoint of the itration cannot otherwise be clearly dis-

~.cerned. Add 3 to 4 drops of o-phenanthroline indicator, and titrate the solu-
_tion with 0.5N FeSO,. As the endpoint is'approached, the solution takes on
‘a greenish cast and then changes fo-a dark green. At this point, add the
- ferrous sulfate heptahydrate drop by drop until the color changes sharply
from blue to red (maroon color in reflected light against a white back-

5 ground). Make a blank determination in the same manner, but without soil,

to standardize the Cr,O,%". Repeat the determination with less soil if >75%
of the dichromale is reduced.

Calculate the results according to the qozoi_:w formula, using a cor-
rection factor £ = 1.30 or a more suitable valuc found experimentally:

29-3 ORGANIC CARBON . . 811

ABE K:CraQ, — meq Fe mﬁ,xo.ooux_os 5
4 msﬁnn?mnmnmam xH ﬂw

il

Oawg_n 0.

29.-3, m n u hagog_ m_m:.euv waudcuhhn unﬁuﬁ FE..S i E&F 3

titrant for‘exeess Cr O:% in: conjunction with the Walkley-Black" methad,
The Smith and' Weldon (1941) tion inyolving complefe reduction of
Cr,0.* with Fe?'; and subsequent back-titration:of excess Fe** with. MnO,*

solution may also be used o estimate unreacted Cr,0,%. ©ther oxidation-
reduction indicators that E:..n provided satisfactory results include barium

K.Cr,0; _.,c.&: QJ:E Squw aa_oENm_n ater, al n___:.ﬂ.,._i _:.2..
2. Sulfuric wo_n:_._,mO;r.nc:SEBSa notless Em;wm_s_ e -
3. Ferrous ammonium sulfate rnxmwua_.mﬂn _.é_::cs.n._ﬂﬁz_.rr

6H,01, 0.2N: Dissolve 78.390 g of Fe(NH.),(S0.).»6H,0 in 50 ml of
conc H,S0,; and dilute to 1 liter-with deionized ..m_ﬁ (must be m::_am&‘ :

ized daily because of slow oxidation). -

4. Indicator solution: Dissolve 0.100 g c_ Z.usnau_mu::.m_w__ﬁ.\.mn_n E.E.

0.107 g of sodium carbonate (Na;C0,) in 100.ml of s.__m_m_.... ; ;
29-3.5.3.3 Procedure. Weigh an Eso:_: of <. _85537 soil Hvo.m £)

containing not greater than 8 mg of organic C into a 125-ml Erlenmeyer

flask. Add exactly 10 ml of 0.5N K,Cr,O; solution and 15 ml'of conc H,SO,
(H,SO, may be added by burette). Attach the flask to the West condenser,
and place on a preheated electric hot plate. Include a blank in each group of
five soil samples to be heated and at least two unboiled blanks (unboiled
blanks are unheated mixtures of 10 ml of 0.5N K,Cr;O, and 15 ml of conc
H,SO,) for each day that analyses are performed. The normality of the
Fe(NH.):(S0.),-6H,0 solution is determined by titrating the unboiled
blank. Gently boil each sample for 30 min, and then insert an asbestos pad
between the hot plate and bottom of the Erlenmeyer flask. Allow the flask
to cool for about 15 min, and rinse the inside of the condenser with de-
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APPENDIX XXXV. SOP for Data Verification, Validation and Loading to the ILRP SWAMP Comparable
Database. (Revision 2, 04/22/10)
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Standard Operating Procedure for Data Verification, Validation and
Loading to the ILRP SWAMP Comparable Database

(Revision 2 April 22, 2010 AS)

1.0 Purpose

This standard operating procedure (SOP), based on Moss Landing Marine Laboratory’'s SWAMP
Standard Operating Procedure for Data Loading and Verification of SWAMP database v1.1, describes the
process used by the Michael L. Johnson, LLC Data Management Team (MLJ-LLC DMT) to verify,
validate and load chemistry and bacteria data into the ILRP SWAMP comparable database. The data
verification will be performed in accordance with the requirements of the ILRP QAPP (September 25,
2008).

2.0 Receipt of New Laboratory Data Files

1. Multiple laboratories send data for MLJ-LLC chemistry and bacteria analysis in SWAMP
comparable Excel spreadsheets. These data files are delivered to the MLJ-LLC DMT who files
the electronic data to be processed.

2.1 Filing and Storage of Laboratory Data Files

1. Data are stored on the “X” drive on the MLJ-LLC server within one of three main folders (New,
Working, and Loaded). All new data are stored under the folder Database\EDDs\New in the
appropriate event category folder. In addition, new data are also stored under the Lab folder in
the appropriate coalition, event, agency, and “Original EDDs” category folders and renamed with
a“ OR” after the file name. For example, an inorganics file from coalition Y, event W, and
analyzed by laboratory X would be filed in Database\EDDs\New\EventW as well as Lab\Lab
EDD\CoalitionY\CoalitionY_Event\Laboratory X\Original EDDs.

2. While a file is being prepared for loading, it is moved from the specific New folder into the Working
folder.

3. After all necessary corrections have been made and the data file is loaded, the file is moved into
the Database\EDDs\Loaded folder beneath the appropriate analysis, agency and event category.
A copy of the loaded file is also saved in the Final EDDs subfolder located on the common drive
and renamed with “_Loaded” and the date after the file name (e.g. _Loadedmmddyy). For
example, data from laboratory X and coalition Y for event W would be filed in Lab\Lab
EDD\CoalitionY\CoalitionY_EventW\LaboratoryX\Final EDDs.

3.0 Loading Laboratory Data Files

Verification checklists exist for each labs electronic data files, listing the specific formatting and data
verification needed prior to uploading that labs data. Checklists are updated regularly and are used to
ensure quality control. Listed below are all manual data formatting and verification checks needed prior
to loading any data file into the Data Loader Program.

3.1 Manual Verification of Unloaded Laboratory Data Files

1. Verify sample integrity
a. Verify all results, MDL and RL values with the hardcopy data report.
b. Verify result qualifier code (ResultQualCode field).
c. Verify dates (Prep Date, DigestExtractDate, and AnalysisDate fields) with the hardcopy
data report.
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f.

g.
h.

Verify the following fields have been entered correctly: SampleCode, EventType,
ProtocolCode, SampleDate, CollectionTime, SampleTypeCode, Replicate,
CollectionDepth, UnitCollectionDepth, ProjectCode, and AgencyCode with the
appropriate Sample Details table (see Sample Details SOP).

Verify that the analytes listed in the appropriate Sample Details table have been analyzed
for.

Verify that the holding times have been met as required by the method or the QAPP.
Verify the QACode.

Verify that batch requirements are met (as per QAPP).

2. Verify method blanks

a.

b.
c.
d.

Verify the method blanks have met the frequency requirements as stated in the QAPP.
Verify the SampleTypeCode is “LabBlank”.

Verify that the method blank is within control limits.

Verify the QACode (data outside of control limits must be flagged with the appropriate
code).

3. Verify surrogates

a.

b.

c.
d.

Verify surrogates were reported for all samples, blanks, and QC samples as required by
the methods. Surrogates are reported as percents with an expected value of 100.

Verify percent recovery (PR) values were entered in the Result field and “%” was entered
into the UnitName field.

Verify the surrogates were within the QC acceptance limits as stated in the QAPP.

Verify the QACode (data outside of control limits must be flagged with the appropriate
code). If surrogate is flagged, all samples in the batch receive the QA flag as well.

4. Verify the laboratory QC samples (e.g. MS/MSDs, DUPs, LCSs, and CRMs).

a.
b.

~o oo

h.

Verify the laboratory QC samples met the frequency requirements of the QAPP.

Verify the codes in the SampleTypeCode field against the “SampleTypeCode LookUp”
table.

Verify a value was entered in the ExpectedValue field for spiked samples.

Verify the units in the UnitName field.

Verify the QC samples were within the QC acceptance limits as stated in the QAPP.
Verify the QACode (data outside of control limits must be flagged with the appropriate
code).

Verify that all lab replicates of 2 have an RPD value and a corresponding lab replicate 1
result.

Verify that all LCS samples have a MatrixName of “blankwater.”

5. Verify the field QC samples (e.g. travel blanks, equipment blanks, field blanks, field duplicates).

a.
b.

—h

Verify the field QC samples meet the frequency requirements of the QAPP.

Calculate the FieldDup relative percent difference (FD RPD) and verify the FieldDup
results were within the expected range of the native sample as stated in the QAPP
(RPD<25).

Verify the QACode is correct if the FieldDup RPD was greater than 25. Both FieldDup
and environmental sample receive the flag.

Verify that the FieldBlanks are within control limits as stated in the QAPP (<RL or <1/5
environmental sample).

Verify the QACode is correct if the FieldBlanks were outside the control limits.

Verify that the MatrixName for FieldBlanks, EquipBlanks and TravelBlanks is
“blankwater.”

6. Verify the target analytes and target reporting limits (TRLS).

a.

Verify against the QAPP that the required target analytes were reported for each
requested method for every sample, QC sample, and blank.
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b. Verify the TRLs in the RL field are consistent with the required TRLs in the QAPP.

c. Verify that the TRLs have been adjusted to reflect all sample dilutions, concentrations
and splits.

d. Verify the method detection limit (MDL) results in the MDL field are at or below the RL
values in the RL field.

e. Verify the units in the UnitName field were correct based on the matrix reported.

7. Verify formatting
a. Verify that the two worksheets Results and LabBatch exist and are properly named.
b. Verify that the Results and LabBatch header rows are correctly formatted (See Chem
Analysis Template).
Date formats should be dd/mmm/yyyy.
Time formats should be xx:xx.
Stations, analytes, methods and qualifiers match values in lookup lists
Results, MDL and RL values should not be calculated values and only contain numerical
values.
g. LABQA records have the appropriate format for sample information.

~o oo

8. Verify record completeness
a. Allrequired fields are complete in Results sheet for all records.
b. All required fields are complete in LabBatch sheet for all records.

9. Verify that all Lab Batch names are unique and are identified in the LabBatch sheet.

a. Verify that the LabSubmissionCode reflects the batch (i.e. missing QC, no QC or minor
deviations). Batches with any flags other require a batch comment.

3.2 Corrective Action/Resolution

When errors are found either in the data file which prevent it from being loaded into the database or the
hardcopy report the following corrective actions will be performed:

1. The appropriate lab will be contacted regarding the issue(s) requiring resolution and sent a copy of
the data file to use as a reference if needed.

2. If the issue requires a resubmission, per the direction of the MLJ-LLC DMT, a revised data file
and/or hardcopy report will be requested from the laboratory.

3. All other minor issues will be revised by the DMT and the lab notified of these changes prior to
loading the data.

3.3 Chemistry Loader Protocol

1. Once verification checks have been completed, the data file is manually loaded into the database
following the Chemistry Loader Protocol (file name: Chemistry Loader Protocol_AS_MT111609).
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Chemistry Loader Protocol

Name of excel file: O copy of database

Date:

Username:

#Results Sheet

#Batch Sheet

Link loader to current database: In the switchboard loader form type the UserName of the person
loading data and add the suffix “-DL” for data loader (i.e. “mturner-DL"). Then click on the BROWSE
DATABASE button under Step 2 on the form. Browse to the current database where data will be entered
and click OPEN. Click RE-LINK on the switchboard form.

Import data: Click on the BROWSE DATA FILE button under Step 3 on the switchboard form. Browse to
the excel file that contains the data to be loaded. Click OPEN. Click IMPORT DATA button. A message
confirming all data currently in the two static tables will be overwritten, Click YES. Click OK.
0 The Results and LabBatch data from the Excel file have now been imported into two
static tables named:
o 1ltblBatch
o0 ltblResults

0 Open each table to check that the data looks correct and that the number of records in
each matches the original excel file counts.

Before After
#LabBatch /
#LabCollection_Entry /
#LabResult_Entry /
#Location_Entry /
#Sample_Entry /

Unique queries:
0 zBatch_Unique
0 zResultsl 1Samples Unique
0 zResults1l 2l ocations Unigue
0 zResults1 3Collections Unigue
0 zResults1 4Results Unique

These queries check the number of unique values in the file to load. Run queries and check that the data
looks correct.

FileChecker Report: Check the imported data using the switchboard form. Click the RUN REPORT
button under Step 4 of the form. A new window will open with the report findings. Review this information
and make any necessary changes to the Excel file. If any changes are needed, save the Excel file and
re-import the data. Re-run the report until all errors are either corrected or expected.
0 Expect to see all LabBatches
o Expect all LABQA and NONPJ to have unmatched Locations, LabCollections, and
Results
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Load LabBatches:

(0]

(o}

Run select query zBatch. Displays all batches in the static table 1tbIBatch, check that the
numbers are correct. Close this query.

0 zBatch records
Run select query zBatch WOMatch LabBatch. Displays all batches not currently in the
database. Should equal number of batches in zBatch.
Open append query zBatch WOMatch LabBatch Append in design view — DO NOT
RUN. **See NOTE below. Click on the datasheet view to display unique batches that
will be appended. The number of batches should match the number from
zBatch WOMatch LabBatch. Click on the design view and run this query. A window will
appear confirming the number of batches to append, click YES if it is the correct number.

#Batches appended
*NOTE: The query automatically adds a BatchVerificationCode of “Vac”. Use this default ONLY
if data has undergone all standard data checking and quality control procedures (usually this
applies to all data). IF for some reason the data was not subject to all standard procedures, you
MUST change the BatchVerificationCode to Not Recorded (NR). Go to design view, in the Field
row of the BatchVerificationCode column change the text from [BatchVerificationCode: "Vac"] to
[BatchVerificationCode: "NR"].

(0]

Load Samples:

(0]

Run query zBatch WOMatch LabBatch again. Query should be blank if all batches were
appended properly.

Run select query zResultsl _1Samples. Displays all samples in the static table
1tbIResults, check that the numbers are correct. Close this query.

0 zResultsl _1Samples Records:
Run query zResults1 1Samples WOMatch Sample Entry. Displays all samples not
currently in the database. Most often LABQA and NONPJ samples will be the only ones
needed to be appended. Close this query.
Open append query zResults1 1Samples WOMatch _Sample Entry Append in design
view — DO NOT RUN. Click on the datasheet view to display number of unique samples
that will be appended. The number should match the number from
zResults1 1Samples WOMatch_Sample Entry. Click on the design view and run this
query. A window will appear confirming the number of samples to append, click YES if it
is the correct number.

#Samples appended

(0]

Run query zResults1 1Samples WOMatch Sample Entry again. Query should be
blank if all samples were appended properly.

Load Locations:

(0]

Run select query zResults1 2l ocations. Displays all samples in the static table
1tblResults, check that the numbers are correct. Close this query.

0 zResultsl_2locations Records:
Run query zResults1l 2Locations_WOMatch Locatlon Entry. Displays all locations not
currently in the database. Most often LABQA and NONPJ locations will be the only ones
needed to be appended, and number of results will be the same as the number of
Samples previously appended. Close this query.
Open append query zResults1 2Locations WOMatch _Location Entry Append in design
view. Click on the datasheet view to display number of unique locations that will be
appended. The number should match the number from
zResults1 2L ocations WOMatch Locations_Entry. Click on the design view and run this
query. A window will appear confirming the number of locations to append, click YES if it
is the correct number.

396



#Locations appended

(0]

Run query zResults1l 2Locations WOMatch_Location_Entry again. Query should be
blank if all locations were appended properly.

Load Collections:

(0]

Run select query zResults1 3Collections. Displays all samples in the static table

1tblResults, check that the numbers are correct. Close this query.

0 zResults1_3Collections Records:
Run query zResults1 3Collections WOMatch CoIIectlon Entry. Displays all collections
not currently in the database. Most often LABQA and NONPJ collections will be the only
ones needed to be appended. Close this query.
Open append query zResults1 3Collections WOMatch Collection_Entry _Append in
design view — DO NOT RUN. Click on the datasheet view to display number of unique
collections that will be appended. The number should match the number from
zResults1 3Collections WOMatch Collection Entry. Click on the design view and run
this query. A window will appear confirming the number of collections to append, click
YES if it is the correct number.

#Collections appended

(0]

Run query zResults1 3Collections WOMatch_Collection Entry again. Query should be
blank if all collections were appended properly.

Load Collection Comments:

(0]

Load Results:

(0]

#Results appended

Run select query zResults1 4CollectionsComments. Displays all collection comments in
the static table 1tbIResults. If there are no collection comments to append, skip
ahead to Load Results.

Open make table query zResultsl 5Collections MakeTable in design view — DO NOT
RUN. This query creates a static table of unique collections in the database. Run this
query. Click YES to the first window confirming that the data in the table
tbiISampleCollectionTemp will be deleted, and then click YES to the window confirming
that the certain number rows will be added to the static table. Close the query.

0 zResults1l_5Collections_MakeTable Records:
Run select query zResults1l 5Results. Displays all results in the stat|c table 1tbIResults,
check that the numbers are correct. Close this query.

0 zResultsl_5Results Records:
Run query zResults1 5Results WOMatch Results Displays all results not currently in
the database. The number of results in query zResultsl 5Results and this query should
be identical. Close this query.
Open append query zResults1 5Results WOMatch Results _Append in design view —
DO NOT RUN. **See NOTE below. Click on the datasheet view to display the number of
unique results that will be appended. The number should match the number from
zResults1 5Results WOMatch Results. Click on the design view and run this query. A
window will appear confirming the number of results to append, click YES if it is the
correct number.

*NOTE: The query automatically adds a ComplianceCode of compliance (Com). Use this
default ONLY if data has undergone all standard data checking and quality control procedures
(usually this applies to all data). IF for some reason the data was not subject to all standard
procedures, you MUST change the ComplianceCode to Not Recorded (NR). Go to design view,
in the Field row of the ComplianceCode column change the text from [ComplianceCode: "Com"]
to [ ComplianceCode: "NR"].

(0]

Run query zResults1 5Results WOMatch Results again. Query should be blank if all
results were appended properly.
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Check Loaded Data: Use gry4SampleResults Entry to compare the records in the Excel file to those in
the database. Filtering by the LastUpdateDate will allow you to see the number of records that were
uploaded on any particular day. Check that the number of records in the excel file equal the number of
records uploaded.

L] Record number of records uploaded in excel data tracker
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APPENDIX XXXVI. SOP for Creating Sample Detail Excel Files (Revision 2, 05/04/10)
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Standard Operating Procedure for Creating Sample Detail
Excel Files

(Revision 2 May 04, 2010 AS)

1.0 Purpose

This standard operating procedure (SOP) describes the process used by the Michael L. Johnson, LLC
Data Management Team (MLJ-LLC DMT) to create excel files for laboratories that outline the details of
the samples collected in the field. The sample detail files aid the laboratories in formatting their electronic
deliverable data (EDDs) to be SWAMP comparable and are verified against the Chain of Custody (COC)
forms.

2.0 Retrieval of Data from the Database

1. After all the desired field data has been entered into the Access database (see Field Data Entry
SOP), open grySampleDetailsExpanded in the most recent version of the
Report_QryDatabase 121608 AS.

a. Inthe Design View set the “SampleDate” criteria to the desired sampling event date, and
the “SamplePurposeCode” to FieldMeasure.

b. Switch back to Table View.

c. Copy and paste the table from Access into the SampleDetails_Template_2.5 “Database”
tab, found in the Sample Details folder on the “X” drive on the MLJ-LLC server.

2. To obtain the data for the individual lab tabs open gqrySampleDetails in the most recent version of
the Report_QryDatabase_121608_AS.

a. Inthe Design View set the “SampleDate” criteria to the desired sampling event date.
b. Switch back to Table View.
c. Copy and paste the table from Access into the SampleDetails_ Template_2.5 “APPL” tab.

3.0 Verify Field Data Entry

1. Copy and paste all the sampled site rows from the APPL worksheet into each of the individual lab
worksheets.
a. Delete station names and replace with the SamplelDs found on the Chain of Custody
forms (COCs).

2. For each lab, verify that the StationCode of the sites in the database match those listed on their
respective COCs.

3. Verify the EventCode is “WQ” for all samples.

4. Verify the ProtocolCode is “MLJ_FieldSOP_031309", unless using a different protocol or technique
(i.e. clean hands/dirty hands), for all samples.

5. Verify the location that each site was sampled by checking the LocationCodes against the locations
listed on the field sheets.

6. Verify that the CollectionTime of the sites in the database match those listed on the COC, and that
the time has been formatted as text.

7. Verify CollectionMethodCode.

a. The code should be “Water_Grab” for all water samples and “Sed_Grab” for sediment
samples.
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b. The code should be “Not Applicable” for all blank samples.

8. Verify SampleTypeCode.
a. Allfield duplicate samples are now listed as “Grab” with a Replicate of “2”.
b. MS are now “MS1".

9. Verify that all Replicates are “1”, with the exception of field duplicate Grab samples which are “2”.

10. Verify CollectionDepth.
a. “0.1” for all water samples and “2” for sediment samples.

11. Verify UnitCollectionDepth.
a. “m”for all water samples and “cm” for sediment samples.

12. Verify that the correct project is listed in the ProjectCode column ( “ESJWQC_08" for the East
San Joaquin Water Quality Coalition, “SJCDWQC _08" for the San Joaquin County and Delta
Water Quality Coalition, and “TMDL_SJR_OP” for the San Joaquin River TMDL sampling).

13. Verify that “MLJ-LLC" is listed as the AgencyCode.

4.0 Laboratory Analysis

1. Following AgencyCode, each laboratory worksheet lists the constituents or group of constituents
analyzed for at their respective labs.
a. From the COC, mark with an “X” the constituents each lab is supposed to analyze for at
each station. (Note: not every constituent or group of constituents is analyzed for at every
station).

5.0 Sample Detail Submission/Data Tracking

1. When each labs sample details worksheet has been completed, save the excel file in the
SampleDetails folder under the “X” MLJ-LLC common drive in the appropriate coalition and group
folder. Name the file “CoalitionY_SampleDetails_GroupX_date.” For example an ESJWQC,
Irrigation1 sampling event that occurred on April 23, 2008 would have a sample detalils file named
“ESIWQC_SampleDetails_Irrigation1_042308."

2. After saving, submit the excel file by email to the appropriate laboratories.
3. The final three columns in the lab sample detail worksheets are filled out once the associated EDD
has been received by the MLJ-LLC DMT. The dates the EDD is received, uploaded, and filed in

pdf format should be noted in the Received Data in SWAMP format, and Uploaded into Database
columns respectively.
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APPENDIX XXXVII. SOP for Toxicity Data Verification, Validation and Loading to the ILRP SWAMP
Comparable Database (Revision 2, 04/22/10)
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Standard Operating Procedure for Toxicity Data Verification,
Validation and Loading to the ILRP SWAMP Comparable Database

(Revision 2 April 22, 2010 AS)

1.0 Purpose

This standard operating procedure (SOP), based on Moss Landing Marine Laboratory’'s SWAMP
Standard Operating Procedure for Toxicity Data Verification of the SWAMP database v3.1, describes the
process used by the Michael L. Johnson, LLC Data Management Team (MLJ-LLC DMT) to verify, validate
and load toxicity data into the ILRP SWAMP comparable database. The data verification will be
performed in accordance with the requirements of the most recent project specific QAPP.

2.0 Receipt of New Laboratory Data Files

1. Toxicity data are delivered electronically in SWAMP approved Excel spreadsheets to the MLJ-LLC
DMT who file and process the data.

2.1 Filing and Storage of Laboratory Data Files

4. Data are stored on the “X” drive on the MLJ-LLC server within one of three main folders (New,
Working, and Loaded). All new data are stored under the folder Database\EDDs\New in the
appropriate event category folder. In addition, new data are also stored under the Lab folder in
the appropriate coalition, event, agency, and “Original EDDs” category folders and renamed with
a“_OR” after the file name. For example, a toxicity file from coalition Y, event W, and analyzed
by laboratory X would be filed in Database\EDDs\New\ EventW as well as Lab\Lab
EDD\CoalitionY\CoalitionY_EventW\Laboratory X\Original EDDs.

5. While a file is being prepared for loading, it is moved from the specific New folder into the Working
folder.

6. After all necessary corrections have been made and the data file is loaded, the file is moved into
the Database\EDDs\Loaded folder beneath the appropriate analysis, agency and event category.
A copy of the loaded file is also saved in the Final EDDs subfolder located on the common drive
and renamed with “_Loaded” and the date after the file name (e.g. _Loadedmmddyy). For
example, data from laboratory X and coalition Y for event W would be filed in LaVLab
EDD\CoalitionY\CoalitionY_EventW\LaboratoryX\Final EDDs.

3.0 Verifying and Loading Laboratory Data Files

Verification checklists exist for each labs electronic data files, listing the specific formatting and data
verification needed prior to uploading that labs data. Checklists are updated regularly and are used to
ensure quality control. Listed below are manual data formatting and verification checks needed prior to
loading any toxicity data file.

3.1 Manual Verification of Unloaded Laboratory Data Files

1. Verify sample integrity
a. Verify Mean, PctControl, and SigEffect values in the Summary sheet with the hardcopy
report.
b. Verify the following fields have been entered correctly: StationCode, EventType,
ProtocolCode, LocationCode, SampleDate, CollectionTime, CollectionMethodCode,
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SampleTypeCode, Replicate, CollectionDepth, UnitCollectionDepth, ProjectCode and
AgencyCode with the appropriate Sample Details table (see Sample Details SOP).
Verify that the correct toxicity species have been analyzed for at each sample site based
on the Sample Detail sheet.

Verify that the holding times have been met as required by the method or the QAPP.
Verify the TestQACode.

Verify that the SummaryComments include an explanation for the following if they occur:
Resample, or dilution.

Verify that the TIENarrative includes an explanation for a TIE if one is needed.

Verify that each batch has one control (CNEG) sample.

2. Verify toxicity and water quality measurement results

a.
b.
C.

semoo

Verify values in the Results sheet with the hardcopy report.

Verify the correct number of replicates is reported as required by the QAPP.

Verify that the following fields have been entered correctly: StationCode, EventType,
ProtocolCode, LocationCode, SampleDate, CollectionTime, CollectionMethodCode,
SampleTypeCode, Replicate, CollectionDepth, UnitCollectionDepth, ProjectCode and
AgencyCode.

Verify the correct water quality measurements are reported as required by the QAPP.
Verify that the water quality measurements meet the QC limits required by the QAPP.
Verify the values for TimePoint.

Verify that the evaluation thresholds meet QAPP requirements.

Verify the units in the UnitAnalyte field are correct based on the matrix reported.

3. Verify laboratory QC samples (i.e. Control samples)

a.
b.

~ooo0

Verify that the laboratory QC samples meet the frequency requirements of the QAPP.
Verify the codes in the SampleTypeCode field against the SampleTypeCode LookUp
table.

Verify the Mean, PctControl, and StdDev fields based on the hardcopy report.

Verify the units in the UnitAnalyte field.

Verify that the QC samples are within the QC acceptance limits as stated in the QAPP.
Verify the TestQACode which should reflect any QC limit exceedances.

4. Verify field QC samples (i.e. Field duplicates)

a.
b.

C.

d.

Verify that the field QC samples meet the frequency requirements of the QAPP.

Verify the codes in the SampleTypeCode field against the SampleTypeCode LookUp
table.

Calculate the FieldDup relative percent difference (RPD) and verify the FieldDup results
are within the expected range of the native sample as stated in the QAPP (RPD<25).
Verify that the TestQAcode is correct if the FieldDup RPD was greater than 25. Both
FieldDup and environmental sample receive the flag.

5. Verify formatting

a.

20

Verify that the three worksheets Results, Summary and ToxBatch exist and are properly
named.

Verify that the Results, Summary and ToxBatch header rows are correctly formatted (See
Toxicity Template).

Date formats should be dd/mmm/yyyy.

Time formats should be xx:xx.

Station IDs, sample types, matrix, methods, species name, and qualifiers should match
values in lookup lists.

Result and PctControl values should not be calculated values.

LABQA records have the appropriate format for sample and toxicity summary
information.
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6. Verify record completeness
a. Allrequired fields are complete in Results sheet for all records.
b. All required fields are complete in Summary sheet for all records.
c. Allrequired fields are complete in ToxBatch sheet for all records.

7. Verify that all Tox Batches are unigue and are identified in the ToxBatch sheet.
a. Verify that if TestQACode in the Summary sheet is anything other than “None”, the batch
has a batch comment to explain the minor deviation (MD) and the LabSubmissionCode is
“A,MD.”
b. Verify that all ToxBatchComments which have no comments are labeled as “NR.”
c. Verify that all ToxBatchComments are less than 250 characters.

3.2 Corrective Action/Resolution

When errors are found either in the data file which prevent it from being loaded into the database or the
hardcopy report the following corrective actions will be performed:

4. The appropriate lab will be contacted regarding the issue(s) requiring resolution and sent a copy of
the data file to use as a reference if needed.

5. If the issue requires a resubmission, per the direction of the MLJ-LLC DMT, a revised data file
and/or hardcopy report will be requested from the laboratory.

6. All other minor issues will be revised by the DMT and the lab notified of these changes prior to
loading the data.

3.3 Toxicity Loader Protocol

2. Once verification checks have been completed, the data file is manually loaded into the database
following the Tox Loader Protocol (file name: Toxicity Loader Protocol_041910SH).
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Page 406 of 411 Toxicity Loader Protocol
Tox Loader Protocol

Name of excel file: O copy of database

Date:

Username:

#Summary Sheet

#Results Sheet

#ToxBatch Sheet

Link loader to current database: In the switchboard loader form type the UserName of the person loading data and add
the suffix “-DL” for data loader (i.e. “mturner-DL"). Then click on the BROWSE DATABASE button under Step 2 on the
form. Browse to the current database where data will be entered and click OPEN. Click RE-LINK on the switchboard
form.

Import data: Click on the BROWSE DATA FILE button under Step 3 on the switchboard form. Browse to the excel file
that contains the data to be loaded. Click OPEN. Click IMPORT DATA button. A message confirming all data currently
in the three static tables will be overwritten, Click YES. Click OK.
0 The Summary, Results and ToxBatch data from the Excel file have now been imported into three static
tables named:
o ltblToxBatch
o ltblToxResults
o ltblIToxSummary
0 Open each table to check that the data looks correct and that the number of records in each matches the
original excel file counts.
0 Go through the 1tblToxResults and delete all -88 Result values (if there are any), cells should be left
blank.
0 Import Summary data from Excel file into 1tbISummary import. Go to design view and change the
CollectionTime data type from TEXT to DATE/TIME & the PctControl data type from NUMBER to

TEXT.
Before After
#LabCollection_Entry /
#Location_Entry /
#Sample_Entry /
#ToxBatch /
#ToxPoint_Entry /
#ToxPointSummary_Entry /
#ToxResult_Entry /
#ToxTest_Entry /

Unique queries, Part | of Il

0 zTox00Batch__Unique
This query checks the number of unique values in the file to load. Run the unique batch query and check that the data
looks correct. (The other unique queries will be run after imported data constituents are linked with rowIDs.)

406



Page 407 of 411 Toxicity Loader Protocol

FileChecker Report: Check the imported data using the switchboard form. Click the RUN REPORT button under Step 4
of the form. A new window will open with the report findings. Review this information and make any necessary changes
to the Excel file. If any changes are needed, save the Excel file and re-import the data. Re-run the report until all errors
are either corrected or expected.

0 Expect to see all LabBatches
0 Expect all LABQA to have unmatched Samples, Locations, and Collections.

Load ToxBatches:

0 Run select query zTox00Batch. Displays all batches in the static table 1tbIToxBatch, check that the
numbers are correct. Close this query.

0 ZzToxO0Batch records

0 Run select query zTox00Batch WOMatch ToxBatch. Displays all batches not currently in the database.
Should equal number of batches in zTox01Batch.

0 Open append query zTox00Batch WOMatch ToxBatch Append in design view — DO NOT RUN. Click
on the datasheet view to display unique batches that will be appended. The number of batches should
match the number from zTox00Batch WOMatch_ToxBatch. Click on the design view and run this query.
A window will appear confirming the number of batches to append, click YES if it is the correct number.

#Batches appended
0 Run query zTox00Batch WOMatch ToxBatch again. Query should be blank if all batches were
appended properly.

Link Imported Data Constituents with RowIDs:
0 Open the make table query zToxO0Result XWalk MethodDetail MT in design view — DO NOT RUN. This query

creates a static table that helps to link the constituents to the needed rowlIDs for the data you are trying to import.
Run this query. Click YES to the first window confirming that the data in table
tbIXLResultsRecordID _MethodDetailRowID will be deleted, and then click YES to the window confirming that the
certain number of rows will be added to the static table (the number should match the number from
1tblToxResults). Close the query.

0 zToxO0Result XWalk MethodDetail MT Records:

0 Open the make table query zTox00Result xWalk ConstituentRowID_MT in deS|gn view — DO NOT RUN. This

guery creates a static table that helps to link the constituents to the needed rowlIDs for the data you are trying to
import. Run this query. Click YES to the first window confirming that the data in table
tbIXLResultRecordID_ConstituentRowID will be deleted, and then click YES to the window confirming that the
certain number of rows will be added to the static table (the number should match the number from

1tblToxResults). Close the query.
0 ZzTox00Result xWalk ConstituentRowlD MT Records:

0 Open the make table query zTox00Summary xWalk ConstituentRowlD MT in de5|gn view — DO NOT RUN. This

(0]

guery creates a static table that helps to link the constituents to the needed rowlIDs for the data you are trying to
import. Run this query. Click YES to the first window confirming that the data in table
tbIXLSummaryRecordID _ConstituentRowID will be deleted, and then click YES to the window confirming that the
certain number of rows will be added to the static table (the number should match the number from
1tblIToxSummary). Close the query.

0 zTox00Summary xWalk ConstituentRowlD MT Records:

Open the make table query zTox00Summary xWalk_MethodDetail MT in de5|gn view — DO NOT RUN. This
guery creates a static table that helps to link the constituents to the needed rowlIDs for the data you are trying to
import. Run this query. Click YES to the first window confirming that the data in table
tbIXLSummaryRecordID_MethodDetailRowID will be deleted, and then click YES to the window confirming that
the certain number of rows will be added to the static table (the number should match the number from
1tblIToxSummary). Close the query.

0 zTox00Summary xWalk MethodDetail MT Records:

Unique queries, Part Il of 1I:

(o}

OO0OO0OO0OO0O0

zTox02Results 1Samples Unigue

zTox02Results 2Locations _Unique

zTox02Results 3Collections Unique

zZTox02Results 4ToxTest Unique

ZTox02Results 5ToxPoint_Unigque

ZTox02Results 6ToxResult Unigue

ZTox02Summary 7ToxSummary Unique
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These queries check the number of unique values in the file to load. Run queries and check that the data looks correct.

Load Samples:

(0]

Run select query zToxO3Results_Samples. Displays all samples in the static table 1tblToxResults, check
that the numbers are correct. Close this query.

0 zToxO3Results Samples Records:
Run query zTox03Results Samples WOMatch Sample Entry. Displays all samples not currently in the
database. Most often LABQA samples will be the only ones needed to be appended. Close this query.
Open append query zTox03Results Samples WOMatch Sample Entry Append in design view — DO
NOT RUN. Click on the datasheet view to display nhumber of unique samples that will be appended. The
number should match the number from zTox03Results Samples WOMatch Sample Entry. Click on the
design view and run this query. A window will appear confirming the number of samples to append, click
YES if it is the correct number.

#Samples appended

(0]

(o}

Run query zTox03Results Samples WOMatch Sample Entry again. Query should be blank if all
samples were appended properly.
Open the make table query zTox03Results _Samples xWalk SampleRowlID MT in design view — DO
NOT RUN. This query creates a static table that links the SampleRowlID from the database to the data in
the 1tblToxResults table and makes comparison of data in the database quicker. Run this query. Click
YES to the first window confirming that the data in table tbIXLResultsRecordID_SampleRowID will be
deleted, and then click YES to the window confirming that the certain number of rows will be added to the
static table (the number should match the number from 1tbiIToxResults). Close the query.

0 zToxO3Results Samples xWalk SampleRowlID MT Records:

Load Locations:

(o}

Run select query zTox04Results_Locations. Displays all samples in the static table 1tbIToxResults,
check that the numbers are correct. Close this query.

0 ZzTox04Results Locations Records:
Run query zTox04Results _Locations WOMatch Locat|on Entry. Displays all locations not currently in
the database. Most often LABQA locations will be the only ones needed to be appended, and number of
results will be the same as the number of Samples previously appended. Close this query.
Open append query zTox04Results _Locations WOMatch_Location_Entry Append in design view-DO
NOT RUN. Click on the datasheet view to display humber of unique locations that will be appended. The
number should match the number from zTox04Results Locations WOMatch Locations Entry. Click on
the design view and run this query. A window will appear confirming the number of locations to append,
click YES if it is the correct number.

#Locations appended

(0]

(0]

Run query zTox04Results _Locations WOMatch_Location_Entry again. Query should be blank if all
locations were appended properly.
Open the make table query zTox04Results Locations xWalk LocationRowID_MT in design view — DO
NOT RUN. This query creates a static table that links the LocationRowlID from the database to the data
in the 1tbIToxResults table and makes comparison of data in the database quicker. Run this query. Click
YES to the first window confirming that the data in table tbIXLResultsRecordID _LocationRowlID will be
deleted, and then click YES to the window confirming that the certain number of rows will be added to the
static table (the number should match the number from 1tblToxResults). Close the query.

0 ZzToxO4Results Locations xWalk LocationRowID MT Records: .

Load Collections:

(o}

Run select query zTox05Results_Collections. Displays all samples in the static table 1tblToxResults,
check that the numbers are correct. Close this query.

0 ZzToxO5Results_Collections Records:
Run query zTox05Results_Collections WOMatch CoIIectlon Entry. Displays all collections not currently
in the database. Most often LABQA collections will be the only ones needed to be appended. Close this
query.
Open append query zTox05Results Collections WOMatch_Collection_Entry _Append in design view —
DO NOT RUN. Click on the datasheet view to display number of unique collections that will be
appended. The number should match the number from
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zTox05Results Collections WOMatch Collection Entry. Click on the design view and run this query. A
window will appear confirming the number of collections to append, click YES if it is the correct number.

#Collections appended

(0]

(0]

Run query zTox05Result Collections WOMatch_Collection Entry again. Query should be blank if all
collections were appended properly.

Open the make table query zTox05Results_Collections xWalk LabCollectionRowlID MT in design view
— DO NOT RUN. This query creates a static table that links the LabCollectionRowID from the database to
the data in the ltblToxResults table and makes comparison of data in the database quicker. Run this
query. Click YES to the first window confirming that the data in table

tbIXLResultsRecordID _LabCollectionRowID will be deleted, and then click YES to the window confirming
that the certain number of rows will be added to the static table (the number should match the number

from 1ltblToxResult). Close the query.
0 ZzTox05Results Collections xWalk LabCollectionRowlD MT Records:

Load Collection Comments:

(o}

Run select query zTox06Results_CollectionsComments. Displays all collection comments in the static
table 1tbIToxResults. If there are no collection comments to append, skip ahead to Load ToxTests.

Load ToxTests:

(0]

#ToxTests appended

(0]

(0]

Run select query zTox07Results_ToxTest. Displays all results in the static table 1tbIToxResults, check
that the numbers are correct. Close this query.

0 ZzToxO7Results ToxTest Records:
Run query zTox0O7Results ToxTest WOMatch ToxTest Entry. Displays all results not currently in the
database. The number of results in query 1tbIToxSummary and this query should be identical. Close
this query.
Open append query zTox07Results ToxTest WOMatch ToxTest Entry Append in design view — DO
NOT RUN. Click on the datasheet view to display the number of unique results that will be appended.
The number should match the number from zTox07Summary ToxTest WOMatch ToxTest. Click on the
design view and run this query. A window will appear confirming the number of results to append, click
YES if it is the correct number.

Run query zTox07Results ToxTest WOMatch ToxTest Entry again. Query should be blank if all results
were appended properly.
Open the make table query zToxO7Results ToxTest xWalk ToxTestRowID MT in design view — DO
NOT RUN. This query creates a static table that links the ToxTestRowID from the database to the data in
the 1tblIToxResults table and makes comparison of data in the database quicker. Run this query. Click
YES to the first window confirming that the data in table tbIXLResultsRecordID ToxTestRowlID will be
deleted, and then click YES to the window confirming that the certain number of rows will be added to the
static table (the number should match the number from 1tbIToxResults). Close query.

0 ZzToxO7Results ToxTest xWalk ToxTestRowlD MT Records:
Open the make table query zTox07Summary ToxTest xWalk ToxTestRowID MT in design view — DO
NOT RUN. This query creates a static table that links the ToxTestRowID from the database to the data in
the 1tbIToxSummary table and makes comparison of data in the database quicker. Run this query. Click
YES to the first window confirming that the data in table tbIXLSummaryRecordID_ToxTestRowID will be
deleted, and then click YES to the window confirming that the certain number of rows will be added to the
static table (the number should match the number from 1tbIToxSummary). Close the query.

0 ZzToxO7Summary ToxTest xWalk ToxTestRowlD MT Records:
Open the make table query zToxO7Summary ToxTest QACode Update in design view — DO NOT
RUN. This query creates a static table that links the QACodes from the database to the data in the
1tblIToxSummary table and makes comparison of data in the database quicker. Run this query. Click
YES to the window confirming that the certain number of rows will be updated in the static table (The
number should match the number from 1tbIToxSummary). Close the query.

0 ZzToxO7Summary ToxTest QACode Update Records:

Load ToxPoints:

(0]

Run select query zTox08Results_ToxPoint. Displays all results in the static table 1tbIToxResults, check
that the numbers are correct. Close this query.
0 ZzTox08Results ToxPoint Records:
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(0]

#ToxPoints appended

(0]

(0]
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Run query zTox08Results ToxPoint WOMatch ToxPoint. Displays all results not currently in the
database. Note: “Survival” and “Total Cell Count” tox points will only be counted once for each collection.
Close this query.
Open append query zTox08Results ToxPoint WOMatch ToxPoint Append in design view — DO NOT
RUN. Click on the datasheet view to display the number of unique results that will be appended. Click
on the design view and run this query. A window will appear confirming the number of results to append,
click YES if it is the correct number.

Run query zTox08Results_ToxPoint WOMatch _ToxPoint again. Query should be blank if all results
were appended properly.
Open the make table query zTox08Results_ToxPoint xWalk_ToxPointRowID_MT in design view — DO
NOT RUN. This query creates a static table that links the ToxPointRowID from the database to the data
in the 1tbIToxResults table and makes comparison of data in the database quicker. Run this query. Click
YES to the window confirming that the certain number of rows will be added to the static table (the
number should match the number from 1tbIToxResults). Close the query.

0 ZzTox08Results ToxPoint xWalk ToxPointRowID MT Records:
Open the make table query zTox08Summary ToxPoint xWalk ToxPointRowID MT in design view —
DO NOT RUN. This query creates a static table that links the ToxPointRowID from the database to the
data in the 1ltblIToxSummary table and makes comparison of data in the database quicker. Run this
query. Click YES to the first window confirming that the data in table
tbIXLSummaryRecordID_ToxPointRowID will be deleted, and then click YES to the window confirming
that the certain number of rows will be added to the static table (the number should match the number
from 1ltblIToxSummary). Close the query.

0 zTox08Summary ToxPoint xWalk ToxPointRowID MT Records:

Load ToxResults:

(o}

#ToxResults appended

Run select query zTox09Results_ToxResult. Displays all results in the static table 1tbIToxResults, check
that the numbers are correct. Close this query.

0 ZzTox09Results ToxResult Records:
Run query zTox09Results ToxResult WOMatch ToxResuIt Entry. Displays all results not currently in
the database. The number of results in query zTox09Results ToxResult and this query should be
identical. Close this query.
Open append zTox09Results_ToxResult WOMatch ToxResult_Entry Append in design view — DO
NOT RUN. **See NOTE below. Click on the datasheet view to display the number of unique results that
will be appended. The number should match the number from
zTox09Results ToxResult WOMatch ToxResult Entry. Click on the design view and run this query. A
window will appear confirming the number of results to append, click YES if it is the correct number.

NOTE: The query automatically adds a ComplianceCode of compliance (Com). Use this default ONLY if data
has undergone all standard data checking and quality control procedures (usually this applies to all data). IF for
some reason the data was not subject to all standard procedures, you MUST change the ComplianceCode to
Not Recorded (NR). Go to design view, in the Field row of the ComplianceCode column change the text from
[ComplianceCode: "Com"] to [ ComplianceCode: "NR"].

(0]

Run query zTox09Results_ToxResult WOMatch_ToxResult _Entry again.

Load ToxPointSummary:

(0]

Run select query zTox10Summary ToxSummary. Displays all results in the static table
1tblIToxSummary, check that the numbers are correct. Close this query.

0 zTox10Summary ToxSummary Records:
Run query zTox10Summary ToxSummary WOMatch ToxPomtSum Entry. Displays all results not
currently in the database. The number of results in query zTox10Summary ToxSummary and this query
should be identical. Close this query.
Open append query zTox10Summary ToxSummary WOMatch ToxPointSum_Entry Append in design
view — DO NOT RUN. Click on the datasheet view to display the number of unique results that will be
appended. The number should match the number from
zTox10Summary _ToxSummary WOMatch ToxPointSum_Entry. Click on the design view and run this
query. A window will appear confirming number of results to append, click YES if it is correct number.
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#ToxPointSummary appended

0 Run query zTox10Summary ToxSummary WOMatch ToxPointSum_Entry again. Query should be
blank if all results were appended properly.

LI Record number of records uploaded in excel data tracker
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