
 
QUALITY ASSURANCE PROJECT PLAN 

for the 

Stanislaus Multi-Agency Regional Storm Water Resource Plan 

 

Grant Agreement No. D1612618 

 
 
 
 
 
Prepared for: 

State Water Resources Control Board 

 

Submitted by: 

Stanislaus County 

 

Revision 2 

January 2018 

 

Prepared by: 

 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 1 of 54 

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

GROUP A: 
PROJECT MANAGEMENT 

 
 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 2 of 54 

 

 

ELEMENT 1 TITLE AND APPROVAL SHEET 
 
 
 

 
Quality Assurance Project Plan 

 
 

for 
The Stanislaus Multi-Agency Regional Storm Water Resource Plan 

 
 

 
 
 

Grant Agreement No. D1612618 
 
 
 

Revision 2 
 
 

January 2018  
 
 

State Water Resources Control Board 
 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 3 of 54 

 

 

APPROVAL SIGNATURES 
 

 
 
GRANT ORGANIZATION: 
    

Title/Organization Name Signature Date* 

Project Director/ 
Stanislaus County Matt Machado  

 
 
 

Project Manager/ 
Stanislaus County Frederic Clark  

 
 
 

Contractor Project 
Manager/ 
Woodard & Curran 

Hawkeye Sheene  
 

 
 

Contractor QA Officer/ 
Woodard & Curran Kathleen Higgins  

 
 
 

 
 
STATE WATER RESOURCES CONTROL BOARD: 
 

Title Name Signature Date* 

Grant Manager Spencer Joplin  
 

 
 

Program Analyst Kari Holzang  
 

 
 

QA Officer  Renee Spears  
 

 
 

 
* This is a contractual document. The signature dates indicate the earliest date when the project can start. 
 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 4 of 54 

 

 

ELEMENT 2 TABLE OF CONTENTS 
 
 

GROUP A: PROJECT MANAGEMENT .................................................................................................... 1 
ELEMENT 1 Title and Approval Sheet ................................................................................... 2 
ELEMENT 2 Table of Contents ............................................................................................... 4 

LIST OF TABLES .............................................................................................................. 6 
LIST OF FIGURES ............................................................................................................ 6 

ELEMENT 3 Distribution List ................................................................................................. 7 
ELEMENT 4 Project/Task Organization ................................................................................. 8 

Involved Parties and Roles ................................................................................................. 8 
Quality Assurance Officer Role ........................................................................................ 11 
Persons Responsible for QAPP Update and Maintenance ................................................ 11 
Approval History .............................................................................................................. 11 

ELEMENT 5 Problem Definition/Background ...................................................................... 12 
Problem Statement ............................................................................................................ 12 
Decisions or Outcomes ..................................................................................................... 13 
Water Quality and Regulatory Criteria ............................................................................. 13 

ELEMENT 6 Project/Task Description .................................................................................. 14 
Work Statement and Produced Products ........................................................................... 14 
Project Schedule ............................................................................................................... 16 
Geographic Location ......................................................................................................... 16 
Constraints ........................................................................................................................ 20 

ELEMENT 7 Quality Objectives and Criteria For Measurement Data .................................. 22 
Data Quality Indicators ..................................................................................................... 22 
Measurement Quality Objectives ...................................................................................... 23 

ELEMENT 8 Special Training Needs/Certification ............................................................... 25 
Specialized Training or Certifications .............................................................................. 25 

Field Sampling ..................................................................................................... 25 
Overall Training Responsibility ........................................................................... 25 
Analytical Laboratory .......................................................................................... 25 

Training and Certification Documentation ....................................................................... 25 
Field Sampling ..................................................................................................... 25 
Analytical Laboratory .......................................................................................... 25 

Training Personnel ............................................................................................................ 25 
ELEMENT 9 Documents and Records .................................................................................. 26 

GROUP B:  DATA GENERATION AND ACQUISITION ...................................................................... 27 
ELEMENT 10 SAMPLING PROCESS DESIGN ................................................................... 28 

Storm Water Sampling Methodology ............................................................................... 28 
Critical Information .......................................................................................................... 29 
Natural Variability ............................................................................................................ 29 
Sources of Bias ................................................................................................................. 30 

ELEMENT 11 Sampling Methods ........................................................................................... 31 
Flow Monitoring ............................................................................................................... 31 
Sample collection for Laboratory Analysis ...................................................................... 31 
Compositing Samples ....................................................................................................... 32 
Laboratory Analysis .......................................................................................................... 32 
Field Data Collection ........................................................................................................ 33 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 5 of 54 

 

 

Photo Documentation ....................................................................................................... 34 
Equipment Decontamination and Cleaning ...................................................................... 34 
Equipment and Support Facilities ..................................................................................... 34 
Corrective Action for Field Measurements ....................................................................... 34 

ELEMENT 12 Sample Handling Custody ............................................................................... 35 
Water Quality Samples ..................................................................................................... 35 
Chain-of-Custody Procedures ........................................................................................... 36 

ELEMENT 13 Analytical Methods .......................................................................................... 37 
Field Analytical Methods .................................................................................................. 37 
Laboratory Analytical Methods ........................................................................................ 37 
Sample Disposal ............................................................................................................... 38 
Corrective Action .............................................................................................................. 38 

ELEMENT 14 Quality Control ................................................................................................ 40 
Field Measurements .......................................................................................................... 40 
Chemistry Analyses .......................................................................................................... 40 
Microbial Bacterial Analyses ............................................................................................ 41 

ELEMENT 15 Instrument / Equipment testing, inspection, and maintenance ......................... 43 
Field Sampling Equipment ............................................................................................... 43 
Analytical Laboratory Instruments ................................................................................... 43 

ELEMENT 16 Inspection / equipment calibration and frequency ........................................... 44 
ELEMENT 17 Inspection/Acceptance of Supplies and Consumables ..................................... 45 
ELEMENT 18 Non-Direct Measurements ............................................................................... 46 
ELEMENT 19 Data Management ............................................................................................ 47 

GROUP C: ASSESSMENT AND OVERSIGHT ...................................................................................... 48 
ELEMENT 20 Assessments and Response Actions ................................................................. 49 
ELEMENT 21 Project Reports ................................................................................................. 50 

GROUP D: DATA VALIDATION AND USABILITY ............................................................................ 51 
ELEMENT 22 Data Review, Verification and Validation ....................................................... 52 
ELEMENT 23 Verification and Validation Methods ............................................................... 53 
ELEMENT 24 Reconciliation With User Requirements ......................................................... 54 

 
APPENDIX A – Monitoring Plan 
APPENDIX B – Alpha Analytical Laboratories Quality Manual 
APPENDIX C – Chain of Custody Form 
APPENDIX D – References 
 
  



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 6 of 54 

 

 

LIST OF TABLES  
 
Table 1. QAPP Distribution List ................................................................................................................... 7 
Table 2. Personnel Responsibilities and Contact Information ...................................................................... 9 
Table 3. Storm Water Monitoring Constituent List .................................................................................... 15 
Table 4. Project Schedule ........................................................................................................................... 16 
Table 5. Storm Water Outfall Monitoring Locations .................................................................................. 18 
Table 6. Summary of Data Quality Indicators ............................................................................................ 22 
Table 7. Measurement Quality Objectives for Field Measurements ........................................................... 23 
Table 8. Measurement Quality Objectives for Laboratory Measurements ................................................. 24 
Table 9. Document and Record Retention, Archival, and Disposition Information. .................................. 26 
Table 10. Number and Frequency of Water Samples ................................................................................. 28 
Table 11. List of Analytes with Sample Volume, Container Type and Preservation ................................. 32 
Table 12. Sample Holding Times and Preservation Methods ..................................................................... 35 
Table 13. Field Analytical Methods ............................................................................................................ 37 
Table 14. Laboratory Analytical Methods .................................................................................................. 38 
Table 15. Testing, Inspection, and Maintenance of Sampling Equipment and Analytical 

Instruments ..................................................................................................................................... 43 
Table 16. Management Reports .................................................................................................................. 50 
 
 
 
LIST OF FIGURES 
 
Figure 1. Organization Chart ...................................................................................................................... 10 
Figure 2. Map of Stanislaus Regional Multi-Agency SWRP Planning Area Major Waterbodies 

and Watersheds .............................................................................................................................. 17 
Figure 3. Monitoring Locations Overview Map ......................................................................................... 19 
Figure 4. Land Use and Monitoring Locations Map ................................................................................... 20 
 
 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 7 of 54 

 

 

ELEMENT 3 DISTRIBUTION LIST 
 
Table 1 identifies those individuals who will receive one (1) copy of the approved QAPP.  
 

Table 1. QAPP Distribution List 

Title: Name (Affiliation): Tel. No.: QAPP 
No.: 

Project Director Matt Machado (Stanislaus County) 209-525-4153 02 

Project Manager Frederic Clark (Stanislaus County 209-525-4302 03 

Contractor Project Manager Hawkeye Sheene (Woodard & 
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SWRCB Grant Manager Spencer Joplin (SWRCB) 916-341-5636 01 

SWRCB Program Analyst Kari Holzgang (SWRCB) 916-341-5461 06 

SWRCB QA Officer Renee Spears (SWRCB) 916-341-5583 07 

Contractor Sampling Team 
Leader Dylan Crawford (O’Dell Engineering) 209-571-1765 08 

Chemistry Lab QA Officer Cheryl Watson (Alpha Analytical, Inc.) 707-468-0401 09 
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ELEMENT 4 PROJECT/TASK ORGANIZATION 
 
 
Involved Parties and Roles 
 
This document is the Quality Assurance Project Plan (QAPP) for the Stanislaus Multi-Agency Regional 
Storm Water Resource Plan (SWRP). The SWRP is being developed to identify and prioritize multi-benefit 
storm water resource projects to improve regional water supply resilience, and to aid in the adaptation of 
infrastructure to climate change. Storm water quality data will be collected at key outfalls to assess potential 
contaminant loading from storm water to the County’s surface receiving waters and groundwater basins. 
The results, in combination with existing water quality data from regional, county, and municipal 
monitoring programs, will help establish baseline water quality conditions to support watershed 
characterization, as well as project assessments and prioritization as part of the development of the SWRP. 
The monitoring task will adhere to the methods and standards identified in this document. 
 
The State Water Resources Control Board (SWRCB) Grant Manager is Spencer Joplin. He will be 
responsible for administrative aspects of the project.  
 
The SWRCB Quality Assurance (QA) Officer is Renee Spears. She will be responsible for the review and 
approval of the QAPP. 
 
As Project Manager for the Stanislaus County, Frederic Clark will be responsible for completion of all 
project components, and the content and accuracy of reports, invoices, and other deliverables to the 
SWRCB. 
 
Woodard & Curran is an environmental consulting firm contracted by Stanislaus County for professional 
services to complete the Stanislaus Multi-Agency Regional SWRP QAPP under Grant Agreement No. 
D1612618. 
 
Woodard & Curran’s responsibilities for this project include preparation of monitoring plans and quality 
plans for the project, field reconnaissance investigations, and implementing monitoring programs.  
 
Hawkeye Sheene is Woodard & Curran’s Project Manager. She will be responsible for all aspects of the 
project including day-to-day interactions with the Stanislaus County, development of the monitoring plan 
and quality plan, reporting, and coordination with sub-consultants.  
 
Kathleen Higgins is Woodard & Curran’s QA Officer. She will be responsible for the quality assurance and 
quality control (QA/QC) procedures found in the QAPP as part of the field sampling and analysis. She will 
also work with the laboratory QA Officer by communicating all QA/QC issues contained in this QAPP to 
the laboratory. She will also coordinate with the Sampling Leader to integrate data and ensure work is 
complete in accordance with this QAPP. 
 
Dave Griffith is O’Dell Engineering’s Sampling Team Leader. He will be responsible for the organization 
and training of field staff, scheduling of sampling days, sampling preparation and implementation, and 
sample delivery to the laboratory. 
 
Cheryl Watson will assume the position of Alpha Analytical Laboratory’s QA officer.  
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Table 2 identifies the key members of the project team, their affiliation and current contact information.  

Table 2. Personnel Responsibilities and Contact Information 

Name Organizational 
Affiliation Title 

Contact Information 
(Telephone number, email and 

physical address.) 

Matt Machado Stanislaus 
County Project Director 

machadom@stancounty.com 
1716 Morgan Road 
Modesto, CA 95358 
209-525-4153 

Frederic Clark Stanislaus 
County Project Manager 

clarkf@stancounty.com 
1010 10th Street, Suite 4204 
Modesto, CA 95354 
209-525-4302 

Hawkeye Sheene Woodard & 
Curran 

Contractor Project 
Manager 

hsheene@woodardcurran.com 
101 Montgomery Street, Ste 1850 
San Francisco, CA 94104 
415-321-3400 

Kathleen Higgins Woodard & 
Curran 

Contractor QA 
Officer 

khiggins@woodardcurran.com 
15510-C Rockfield Blvd, Suite 200 
Irvine, CA 92618 
949-420-5313 

Dave Griffith O’Dell 
Engineering 

Contractor Sampling 
Team Leader 

1165 Scenic Drive, Suite B 
Modesto, CA 95350 
209-571-1765 

Cheryl Watson Alpha Analytical 
Laboratories, Inc. 

Chemistry Lab QA 
Officer 

cwatson@alpha-labs.com 
9090 Union Park Way, Suite 113 
Elk Grove, Ca 95624 
707-468-0401  

  



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 10 of 54 

 

 

Figure 1. Organization Chart 
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Quality Assurance Officer Role 
 
The Project QA Officer is responsible for the overall quality of the effectiveness assessment data produced 
and reported. The responsibilities listed in this section are that of the Project QA Officer's. Specific duties 
of the Project QA Officer include:  
 

• Conducting audits of ongoing tests, data packages, and completed reports. 
• Conducting audits of the routine quality control documentation of laboratory procedures. 
• Communicating potential quality control problems to the staff and ensuring that problems are 

resolved. 
• Issuing Quality Assurance Reports to management. 
• Maintaining a current Quality Assurance Manual. 
• Issuing Quality Assurance Project Plans as required. 
• The Project QA Officer also ensures that data reported are in compliance with the Quality 

Assurance Manual and appropriate protocols.  
 
The Project QA Officer is knowledgeable in the quality system standard defined under NELAC. 
 
The Project QA Officer will be responsible for the QA/QC procedures in this Quality Assurance Project 
Plan (QAPP) as part of the sampling and field analysis. The Project QA Officer will report any data quality 
issues to the Project Manager, who will report these issues to the appropriate personnel as they pertain to 
the water quality testing or the effectiveness assessment program. 
 
Persons Responsible for QAPP Update and Maintenance 
 
The Project Manager, under the direction, supervision and review of the SWRCB QA Officer, will be 
responsible for making the changes, submitting drafts for review, preparing a final copy, and submitting 
the final copy for signature. The Project Manager will coordinate and consolidate changes to the QAPP in 
consultation with the Project and Laboratory QA Officers. Project work must be halted while revisions to 
the QAPP are made, unless authorized by the SWRCB QA Officer. 
 
Approval History 
 
The initial QAPP was submitted to the SWRCB on September 22, 2017. The document was revised in 
accordance with the SWRCB’s requests and then resubmitted on January 10, 2018. Any subsequent changes 
will require revision to this document prior to it becoming a final version. A final approved QAPP consists 
of a final document containing dated and signed authorization of the signatory approval page. 
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ELEMENT 5 PROBLEM DEFINITION/BACKGROUND 
 
Problem Statement 
 
The Stanislaus Multi-Agency Regional Storm Water Resource Plan (SWRP) planning area includes 
portions of the Lower San Joaquin River watershed, the Tuolumne River watershed downstream of Don 
Pedro Reservoir, and the southern half of the Stanislaus River watershed downstream of New Melones 
Reservoir. Water demand for agricultural and urban users in most of the planning area is met through 
conjunctive use of surface and groundwater (approximately 72% and 28%, respectively). The current 
drought has resulted in stress to groundwater resources; however, in the portions of the planning area where 
surface water is available, groundwater levels have generally recovered after past droughts. The exception 
may be in the portions of the Westside San Joaquin IRWMP area, where surface water deliveries from the 
State and Federal water projects have become unreliable. In addition, there is concern that pending 
requirements for increased flow in the Tuolumne and Stanislaus Rivers under proposed Basin Plan 
Amendments will put increased demand on groundwater resources. Of more immediate concern are 
overdraft conditions in the eastern part of the plan area, where agricultural water demand is met almost 
entirely from groundwater and there has been a trend toward conversion of rangeland to permanent crops, 
including nut trees and grape vines. The western watershed area is mostly undeveloped rangeland. Outside 
of this area, agricultural land and rangeland constitute a major fraction of the SWRP planning area (45% 
and 36% respectively), with urban land of varying density constituting 13% of the area. 
 
Water quality concerns in the major rivers (Stanislaus and Tuolumne, and downstream in the Lower San 
Joaquin) include organochlorine pesticides (diazinon and chlorpyrifos) and organic carbon, which 
contributes to low dissolved oxygen levels. These are managed and tracked through a Central Valley-wide 
Total Maximum Daily Load (TMDL) for pesticides, and a TMDL for the San Joaquin River in the Stockton 
Deep Water Shipping Channel (DWSC) for low dissolved oxygen. Several additional water quality 
impairments are identified in the Regional Board’s 303(d) list, which may be the basis of TMDLs in the 
future. These include: E. coli, salinity, toxicity, and pH on Del Puerto Creek; E. coli, pesticides and toxicity 
on Dry Creek; E. coli, salinity, pesticides and toxicity on Ingram Creek, E. coli and salinity on Salado 
Creek; boron, mercury, pesticides and toxicity on San Joaquin River between the Merced and Tuolumne 
Rivers; salinity, mercury, pesticides, and toxicity on San Joaquin River between the Stanislaus and 
Tuolumne Rivers; mercury, pesticides, and toxicity in the Lower Stanislaus River; and mercury, pesticides, 
and toxicity in the Lower Tuolumne River. 
 
The SWRP is being developed to identify and prioritize multi-benefit storm water resource projects to 
improve regional water supply resilience and aid in the adaptation of infrastructure to climate change. A 
focus of the SWRP will be projects that augment groundwater recharge to address groundwater overdraft, 
while also enhancing flood protection, water quality, habitat, and community values. Objective criteria for 
project evaluation will be developed based on a county-wide assessment of storm water quality and 
resources, topography, soil conditions, habitat and community needs to quantify project opportunities and 
benefits. 
 
Storm water quality data will be collected at key outfalls to assess potential contaminant loading from storm 
water to the County’s surface receiving waters and groundwater basins. The results, in combination with 
existing water quality data from regional, county, and municipal monitoring programs, will help establish 
baseline water quality conditions to support watershed characterization, as well as project assessments and 
prioritization as part of the development of the SWRP. 
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Decisions or Outcomes 
 
The purpose of the SWRP Storm Water Quality Monitoring task is to provide water quality data, in 
combination with existing data from regional, county, and municipal monitoring programs, to help establish 
baseline water quality conditions to support watershed characterization and project assessment as part of 
the development of the SWRP. 
 
Samples will be collected at key outfalls over three storm events in the 2017/2018 rainy season. As the 
project progresses, there may be a need to add or remove sampling sites and to adjust the timing of the 
sampling events. This monitoring plan will be updated with changes to the locations and schedule as needed 
by the Contractor Project Manager. 
 
Storm water monitoring described in this plan must take place early in the 2017/2018 rainy season in order 
for the resulting data to be included in watershed analyses and characterization in the SWRP. If the requisite 
storm events do not occur and sampling cannot take place in this time frame, the Monitoring Plan and 
QAPP will serve as guidelines to assess and incorporate existing monitoring data into the SWRP watershed 
analyses and characterization process, as well as offer guidance for future monitoring that may take place 
during later SWRP implementation. 
 
Water Quality and Regulatory Criteria 
 
The monitoring for the SWRP, though not regulation-driven, is being performed to support decision-making 
in watershed characterization and projects assessment and prioritization. Results from the water quality 
analysis, as part of the assessment, will be compared to potentially applicable water quality criteria. 
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ELEMENT 6 PROJECT/TASK DESCRIPTION 
 
Work Statement and Produced Products 
 
This storm water monitoring element of the SWRP will consist of sampling at key outfalls over three storm 
events in the 2017/2018 rainy season. Storm water monitoring constituents were selected based on 
established TMDLs, 303(d) listed water body impairments, as well as the results of storm water sampling 
and analysis by the City of Modesto as required by their MS4 Permit R5-2015-0025. A range of pollutants 
will be analyzed, including bacteria, metals, organics, nutrients, pesticides and general water chemistry 
parameters (Table 3). Site selection criteria are described in the project monitoring plan (Appendix A). The 
monitoring outfall locations are identified in Table 5. The monitoring constituents and locations may be 
modified based on initial monitoring results or other relevant sampling data. The monitoring plan and QAPP 
will be updated as needed. 
 
All samples will be collected, transported, processed and analyzed in accordance with U.S. EPA 
requirements (40 Code of Federal Regulations, Section 136) and SWAMP protocols. Grab samples will be 
collected for the analytes tested in the field: pH, temperature, specific conductivity, and dissolved oxygen, 
as well as for analytes that require separate sampling protocols and containers (oil & grease, methyl 
mercury, and bacteria). For all other constituents, a composite sample will be collected using a minimum 
of 4 grab samples collected in 20-minute intervals during the first 24 hours of the storm water discharge, 
during daylight hours. Sampling will comply with all safety training. After the storm event, the discrete 
samples will be composited into one time-weighted composite for chemistry analysis. Samples will be kept 
under chain of custody (COC) and delivered to the appropriate laboratory within the required holding time. 
Bacteria samples will be kept on ice and stored in a cooler until analysis. Samples collected will be analyzed 
using the specified methods and reporting limits as listed in Table 14.  
 
Monitoring task also includes information management for the resulting sampling data, data analysis, and 
a final report. Information management will ensure consistency with the State’s Surface Water Ambient 
Monitoring Program (SWAMP). The written report will provide a description of all methods and 
interpretation of results. The product for this task will include a SWAMP compliant database of monitoring 
results and a written final monitoring report. 
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Table 3. Storm Water Monitoring Constituent List 

Constituent Analytical Method1 Minimum Level Units 
Bacteriological    
E. coli SM 9221F 1.1 MPN/100 mL 
Fecal coliform SM 9221E 1.8 MPN/100 mL 
Conventional    
Dissolved oxygen Field 5 mg/L 
Oil and grease EPA 1664 1.4 mg/L 
pH Field 0.1 Std. units 
Temperature Field None °C 
General    
Biochemical oxygen demand (BOD) SM5210B 2.0 mg/L 
Chemical oxygen demand (COD) SM5220D 9.0 mg/L 
Nitrate-nitrite (as N) Calculation 0.0086 mg/L 
Specific conductivity Field 1.0 µmhos/cm 
Total ammonia (as N) SM4500NH3C 0.1 mg/L 
Total dissolved solids (TDS) SM2540C 5.0 mg/L 
Total organic carbon (TOC) SM5310C 0.2 mg/L 
Total phosphorus SM4500-PE 0.011 mg/L 
Total suspended solids (TSS) SM2540D 0.3 mg/L 
Turbidity EPA 180.1/Field 0.1 NTU 
Metals    
Aluminum, Total EPA 200.8 5.0 µg/L 
Copper, Total EPA 200.8 0.4 µg/L 
Iron, Total EPA 200.8 10 µg/L 
Lead, Dissolved EPA 200.8 0.060 µg/L 
Lead, Total EPA 200.8 0.060 µg/L 
Mercury, Total EPA 1631 0.200 ng/L 
Zinc, Total EPA 200.8 2.0 µg/L 
Methyl mercury EPA 1630 0.0200 ng/L 
Organophosphate Pesticides    
Chlorpyrifos EPA 614 0.30 µg/L 
Diazinon EPA 614 0.01 µg/L 

1 Or other approved EPA or Standard Method meeting the required minimum level. 
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Project Schedule 
 
Table 4 details the project’s schedule, including start and end dates of major tasks, required deliverables, 
and the deliverables’ due dates.  
 

Table 4. Project Schedule 

Activity 
Date (MM/DD/YYYY) 

Deliverable Deliverable Due 
Date Anticipated Date 

of Initiation 
Anticipated 

Date of 
Completion 

QAPP & Monitoring 
Plan 8/15/2017 

9/29/2017 
Version 1 
1/08/2018 
Revision 2 

QAPP and MP 9/29/2017 
1/08/2018 

Wet Weather 
Monitoring January 2018 February 2018 N/A N/A 

Monitoring Report February 2018 March 2018 Monitoring Report March 2018 
 
Geographic Location 
 
The Stanislaus Multi-Agency Regional SWRP planning area aligns with the Stanislaus County boundaries 
(Figure 2) and includes portions of the Lower San Joaquin River watershed, the Tuolumne River watershed 
downstream of Don Pedro Reservoir, and the southern half of the Stanislaus River watershed downstream 
of New Melones Reservoir. This planning area was chosen to facilitate regional planning and evaluation 
based on significant overlap with the East Stanislaus and Westside San Joaquin Integrated Regional Water 
Management Plan (IRWMP) areas, as well as the Stanislaus and Tuolumne Rivers Groundwater Basin 
Association (STRGBA), Turlock Groundwater Basin Association (TGBA), and San Luis & Delta-Mendota 
Water Authority (SLDMWA) groundwater management plan area. The SWRP planning area includes the 
cities of Modesto, Turlock, Hughson, Ceres, Oakdale, Newman, Waterford, Riverbank and Patterson. The 
planning area also includes 10 water and irrigation districts, and a number of Community Service Districts 
that deliver water to their constituents. The western watershed area is mostly undeveloped rangeland. 
Outside of this area, agricultural land and rangeland constitute a major fraction of the SWRP planning area 
(45% and 36% respectively), with urban land of varying density constituting 13% of the area. 
 
Site identification, location, receiving water, and land use are summarized in Table 5. An overview of the 
monitoring locations and surface waters are shown in Figure 3. Land uses and monitoring locations are 
shown in Figure 4. 
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Figure 2. Map of Stanislaus Regional Multi-Agency SWRP Planning Area Major Waterbodies and 
Watersheds 
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Table 5. Storm Water Outfall Monitoring Locations 

Site ID Location 

Approximate 
Coordinates Receiving 

Water Land Use Latitude Longitude 

BT-001 Beard Tract - 
Mariposa at Ag Field 37.62181 -120.934 Tuolumne 

River 

Industrial, Suburban 
Residential, 
Commercial 

BT-002 
Beard Tract - 

McClure at Gilton 
Facility 

37.62151 -120.93 Tuolumne 
River 

Industrial, Suburban 
Residential, 
Commercial 

BT-003 Beard Tract - 
Codoni at Railroad 37.62197 -120.911 Tuolumne 

River 

Industrial, Suburban 
Residential, 
Commercial 

STR-008 Salida Community 37.73029 -121.109 Stanislaus 
River 

Suburban Residential, 
Commercial 

TUO-001C Santa Fe Ave. 
Bridge 

 
 37.62401 

 
 -120.900 

Tuolumne 
River 

Suburban Residential, 
Commercial, Open 

Space 

TUO-003 9th Street Bridge 
Region 37.62707 -120.987 Tuolumne 

River 

Industrial, Urban 
Residential, 
Commercial 

LSC-001 Little Salado Creek 
at Crows Landing  37.41120 -121.114 San Joaquin 

River 
Agricultural, Industrial, 

Open Space 
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Figure 3. Monitoring Locations Overview Map 
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Figure 4. Land Use and Monitoring Locations Map 

 
Constraints 
 
The main monitoring constraint for this project is sampling wet weather events. Three storms are planned, 
but sampling teams are at the mercy of the weather. Sampling teams will be properly trained in weather 
forecasting, storm activation, and minimization of false starts, but have no control over drought conditions 
should they occur. Secondarily, the storm water monitoring described in this plan must take place early in 
the 2017/2018 rainy season in order for the resulting data to be included in watershed analyses and 
characterization in the SWRP in early 2018. If the requisite storm events do not occur and sampling cannot 
take place in this time frame, the Monitoring Plan and QAPP will serve as guidelines to assess and 
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incorporate existing monitoring data into the SWRP watershed analyses and characterization process, as 
well as offer guidance for future monitoring that may take place during later SWRP implementation. The 
monitoring schedule is also constrained by the need to sample during daylight hours for the purposes of 
health and safety of sampling teams and due to the analytical laboratory’s hours of analyses, from 8 a.m. to 
5 p.m. Monday through Friday. 
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ELEMENT 7 QUALITY OBJECTIVES AND CRITERIA FOR 
MEASUREMENT DATA 

 
Data quality objectives (DQO) define the appropriate type of data and specify tolerable levels of potential 
decision errors that will be used to establish the quantity and quality of data required to support the project 
objectives.  
 
Data Quality Indicators 
 
Data quality indicators (DQI) are criteria used to interpret the degree of the data’s acceptability or utility. 
The principal DQIs are precision, accuracy, representativeness, comparability, completeness, and 
sensitivity. The DQIs for the Program are summarized by category in Table 6.  
 

Table 6. Summary of Data Quality Indicators 

Measurement or Analysis Type Applicable Data Quality Indicator 
Field Measurements Precision, Accuracy, and Completeness 

Chemistry Analyses Precision, Accuracy, Completeness, and 
Representativeness 

Microbiological Analyses Precision, Accuracy (presence/absence), and 
Completeness 

Trace Metals Analyses Precision, Accuracy, Representativeness, and 
Completeness 

 
Precision is defined as the measure of agreement among repeated measurements of the same property under 
identical or substantially similar conditions, calculated as either the range or the standard deviation. The 
precision of instrument-related field measurements will be controlled using the same analytical instrument 
in the field to replicate each field measurement of each water sample three times. The replicated field 
measurements will be reported as the mean, and the precision will be calculated as the standard deviation 
of the measurements. The precision of chemistry laboratory measurements will be controlled by comparison 
of the sample to a laboratory matrix spike / matrix spike duplicate (MS/MSD). Precision will be measured 
by the degree of agreement between the sample and MS/MSD results. Only samples with a ±25% relative 
percent difference (RPD) will be accepted.  
 
Accuracy describes how close the measurement is to its true value. The accuracy of chemical measurements 
in this study applies to laboratory control standards and matrix spike samples. The accuracy of chemical 
measurements is quantified as percent recovery. Accuracy objectives for toxicity measurements focus on 
reference toxicant results. Accuracy for toxicity measurements is quantified relative to the mean and 
standard deviation of previous reference toxicant exposures. Accuracy criteria for bacterial testing will be 
based on presence/absence testing rather than numerical limits owing to the difficulty in preparing solutions 
of known bacterial concentration. 
 
Representativeness is a qualitative term that expresses the degree to which the sample represents a 
characteristic of the environmental condition. Best professional judgement (BPJ) will be used in the field 
to evaluate whether measurements are made and physical samples collected in such a manner that the 
resulting data appropriately reflect the environment or condition being measured or studied. For example, 
a sampling team may choose not to take measurements at a location that experienced a debris flow from a 
slumped bank, as the results would not represent an accurate characterization of the discharge. Sample 
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selection and use of approved/documented analytical methods will control to the best extent possible that 
the measurement data represent the conditions at the investigation site.  
 
Data collected as part of previous projects and included as part of this SWRP development process must 
meet minimum acceptance criteria. Acceptance criteria will be based on the implementation of acceptable 
and recognized QA/QC procedures. Acceptance criteria of previously collected data will be based on 
documentation provided with the previous data that acceptable standard QA/QC procedures were followed. 
Acceptable data must have proper sample collection and handling methods, sample preparation and 
analytical procedures, holding times, stability issues, and QA protocols.  
 
Completeness describes the success of sample collection and laboratory analysis, which should be sufficient 
to fulfill the statistical criteria of the project. Completeness is measured as the fraction of samples collected 
and/or analyzed relative to the quantity targeted in the study design. While no specific statistical criteria 
have been established for this study, it is expected that 90% of all measurements could be taken when 
anticipated. This accounts for adverse weather conditions, safety concerns, and equipment problems. A loss 
of 10% of the samples in this study would represent a minimal loss in statistical power to address the study 
objectives. 
 
Measurement Quality Objectives 
 
Measurement quality objectives (MQO) are the individual performance criteria or acceptance goals that 
correspond to each of the DQIs. The MQOs for field measurements to be taken are summarized in Table 7. 
The MQOs for laboratory measurements are summarized in Table 8.  
 

Table 7. Measurement Quality Objectives for Field Measurements 

Group Parameter Precision Accuracy Representativeness Completeness 

Water 
Quality 
Analyses 

Conductivity 
Duplicate measurements 
will be collected; RPD 
<10% 

Calibration 
Standards within 
± 5% of the 
expected range 
of the certified 
value. 

Samples collected from 
representative sample 
location.  
Appropriate Sampling 
Container 

90% 

DO 
Duplicate measurements 
will be collected; RPD 
<10% 

Per 
manufacturers 
specifications. 

Samples collected from 
representative sample 
location. 
Appropriate Sampling 
Container 

90% 

pH 
Duplicate measurements 
will be collected; RPD 
<10% 

Calibration 
Standards within 
± 5% of the 
expected range 
of the certified 
value. 

Samples collected from 
representative sample 
location. 
Appropriate Sampling 
Container 

90% 

Temperature 
Duplicate measurements 
will be collected; RPD 
<10% 

Per 
manufacturers 
specifications. 

Samples collected from 
representative sample 
location. Appropriate 
Sampling Container 

90% 
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Group Parameter Precision Accuracy Representativeness Completeness 

Turbidity 
Duplicate measurements 
will be collected; RPD 
<10% 

Calibration 
Standards within 
± 5% of the 
expected range 
of the certified 
value. 

Samples collected from 
representative sample 
location. Appropriate 
Sampling Container 

90% 

Flow 
Measurements will be 
collected at the beginning 
and end of sampling 

Measurements 
estimated within 
± 20% of the 
expected value 
range. 

Flow data collected at 
representative sample 
location. 
 

90% 

 

Table 8. Measurement Quality Objectives for Laboratory Measurements 

Group Parameter Precision Accuracy Representativeness Completeness 

Chemistry 
Analyses  

Conventional 
Analytes in Water: 
Oil & Grease, Total 
Hardness (as 
CaCO3), TSS 

RPD<25% (N/A 
if native 
concentration of 
either 
sample<RL) 

80-120% recovery 

Lab sample replicates per 
20 samples or analytical 
batch (whichever is more 
frequent)  
Field duplicate 5% of total 
project sample count 

90% 

Chemistry 
Analyses  

Inorganic Analytes 
in Water: Total 
(water and tissue) & 
Dissolved Trace 
Metals (water only) 
 

RPD<25% (N/A 
if native 
concentration of 
either 
sample<RL) 

Standard 
Reference 
Materials (SRM, 
CRM, PT) 75-
125% recovery  

Lab sample replicates per 
20 samples or analytical 
batch (whichever is more 
frequent)  
Field duplicate 5% of total 
project sample count 

90% 

Chemistry 
Analyses 

Synthetic Organic 
Compounds in 
Water 
Organophosphate 
Pesticides  

Water: 
RPD<25% (N/A 
if native 
concentration of 
either 
sample<RL) 
 

Standard 
Reference 
Materials: 70-
130% recovery if 
certified, otherwise 
50-150% recovery; 
Matrix spikes: 50-
150% recovery, or 
based on 3x the 
standard deviation 
of lab’s actual 
method recoveries 

Lab duplicate per method; 
Field duplicate 5% of total 
project sample count 

90% 

Bacterial 
Analyses  

Total coliforms, Fecal 
coliforms, 
Enterococci 

RPD<25% (N/A 
if native 
concentration of 
either 
sample<RL) 

Positive control 
and reference 
material = 80-
120% recovery 
Negative control = 
no growth on filter 

Lab sample replicates per 
20 samples or analytical 
batch (whichever is more 
frequent)  
Field duplicate 5% of total 
project sample count 
(coliforms: on per 25 tube 
dilution tests) 

90% 
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ELEMENT 8 SPECIAL TRAINING NEEDS/CERTIFICATION 
 
Specialized Training or Certifications 
 
Field Sampling 
Field crews will be trained on all procedures to ensure consistent documentation and accurate assessments 
of field collection and processing conditions. All field personnel will be trained in proper field sampling 
and sample handling techniques prior to each sampling event, including collection, handling/storage and 
COC procedures. These techniques will be reviewed prior to the sampling event. Sampling will follow the 
SWAMP Standard Operating Procedures (SOP) for Conducting Field Measurements and Field Collections 
of Water and Bed Sediment Samples in SWAMP, MPSL-DFG Field SOP 1.0. Field crews will be trained 
on field safety protocols prior to each sampling event.  
 
Overall Training Responsibility 
Kathleen Higgins is Woodard & Curran’s QA Officer. She will be responsible for the QA/QC procedures, 
including training, found in this QAPP as part of the sampling and field analysis.  
 
Analytical Laboratory 
Alpha Analytical Laboratories is certified by the California Environmental Laboratory Accreditation 
Program (ELAP) for the analyses of inorganics, toxic chemical elements and organics in wastewater and 
tissues (Certificate No. 1551).  
 
Training and Certification Documentation 
 
All personnel are responsible for complying with all QA/QC requirements that pertain to their 
organizational/technical function. Each technical staff member must have a combination of experience and 
education to adequately demonstrate a specific knowledge of their function and a general knowledge of 
laboratory operations, test methods, QA/QC procedures, and records management. 
 
Field Sampling 
Field personnel training will be documented and records kept in the project’s files at Woodard & Curran’s 
offices.  
 
Analytical Laboratory 
Section 1.2 of Alpha Analytical Laboratories’ Quality Manual (Appendix B) details their training program. 
Alpha Analytical Laboratories maintains records of their training program.  
 
Training Personnel 
 
The Contractor Project Manager and Sampling Lead will provide training for field personnel in proper field 
sampling techniques prior to work initiation to ensure consistent and appropriate sampling, sampling 
handling/ storage, and COC procedures. Documentation of the type of training, who provided the training, 
who was trained, and dates of training will be provided. 
 
 
 



Stanislaus Multi-Agency Regional SWRP 
Revision 2 

January 2018 
Page 26 of 54 

 

 

ELEMENT 9 DOCUMENTS AND RECORDS 
 
O’Dell Engineering will document and track the aspects of the sample collection process, including 
generating field logs at each site and COC forms for the samples collected. COC forms will accompany 
water samples to the appropriate laboratory for analysis.  
 
Data received are kept as received and maintained in Woodard & Curran’s database system; data are copied 
onto the hard disk for editing as needed based on error checking and verification procedures. Woodard & 
Curran will maintain a centralized database of information collected during this project. The database will 
include field observations, data sheets, COC records, and analytical results. The Contractor Project 
Manager, Ms. Sheene, will maintain this database. The final electronic data deliverable (EDD) will be in a 
format that matches SWAMP requirements following the SWAMP Information Management Plan (MPSL, 
2005). After verification, data files are moved to project specific folders on Stanislaus County servers for 
storage. All original data sheets, all statistical worksheets, all reports produced are accumulated in project 
specific folders that are maintained on Stanislaus County servers after the report has been submitted. Final 
report text and tables are also stored on CD. This document details the format and structure of the data flow, 
verification, and validation processes. 
 
Copies of this QAPP will be distributed to the parties identified previously in Table 1. Updates to this QAPP 
will be distributed in like manner, and previous versions will be discarded from the project file. Woodard 
& Curran’s QA Officer (Ms. Higgins) or Project Manager (Ms. Sheene) will be responsible for distributing 
an updated version of the QAPP.  
 
Copies of the final report, including laboratory results and field records, will be maintained for a minimum 
of five years after project completion. The final report will be formatted as electronic and/or hard copy 
documents. The basic report will include a header containing the project name, date prepared, and draft or 
final version designation. Electronic data deliverables will be reported in tabular electronic format and can 
be formatted to meet client requests. Table 9 documents record retention and archival information. 
 

Table 9. Document and Record Retention, Archival, and Disposition Information. 
 

Documents Identify Type Needed Retention Archival Disposition 

Sample Collection 
Records Chain-of-Custody Paper Notebook Minimum 5 years 

Field Records Field Observation Forms Paper Notebook Minimum 5 years 

Analytical Records 

Lab Notebooks Paper Notebook Minimum 5 years 

Lab Results QA/QC Paper/Electronic Notebook/Excel Minimum 5 years 

Electronic Data File Electronic Database Minimum 5 years 

Data Records Data Entry Electronic Database Minimum 5 years 

Assessment Records 

QA/QC Assessment Paper/Electronic Document Minimum 5 years 

Final Report Paper/Electronic Document Minimum 5 years 
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ELEMENT 10 SAMPLING PROCESS DESIGN 
 
 
The primary purpose of the SWRP Storm Water Quality Monitoring task is to provide water quality data, 
in combination with regional, county, and municipal monitoring programs, to help establish baseline water 
quality conditions to support watershed characterization and project assessment as part of the development 
of the SWRP. Samples will be collected at seven key outfalls (Table 5) over three storm events in the 
2017/2018 rainy season.  
 
Sampling sites were selected in an effort to characterize potential storm water pollutant loading to priority 
receiving waters and groundwater basins. Site selection considerations included land uses, priority 
drainages, and importance or nearness to listed receiving waters. Sites include identified County priority 
outfalls, currently sampled for dry weather flows each year, as well as a location near a potential 
groundwater recharge project with no existing water quality data records. Site identification, location, 
receiving water, and land use are summarized in Table 5. An overview of the monitoring locations and 
surface waters are shown in Figure 3. Monitoring locations related to land use is shown in Figure 4. More 
information regarding sites selection criteria is available in the Monitoring Plan (Appendix A). 
 
As the project progresses, there may be a need to add or remove sampling sites and to adjust the timing of 
the sampling events. The monitoring plan will be updated with changes to the locations and schedule as 
needed. 
 

Table 10. Number and Frequency of Water Samples 

 
Storm Water Sampling Methodology 
 
A wet weather sampling event will be defined as an event with 0.2 inches of rainfall. Storm events will be 
considered viable for mobilization if at least 0.2 inches of rainfall is forecast with at least a 70% probability 
within 72 hours prior to the event. Three wet weather outfall discharge sampling events will be conducted 
during the 2017/2018 rainy season. The first qualifying storm event of the year after October 1st will be 

Site ID Location 
Approximate 
Coordinates Number of 

Storms 
Total Number of 

Chemistry 
Samples Latitude Longitude 

BT-001 Beard Tract - Mariposa 
at Ag Field 37.62181 -120.934 3 3 

BT-002 Beard Tract - McClure 
at Gilton Facility 37.62151 -120.930 3 3 

BT-003 Beard Tract - Codoni at 
Railroad 37.62197 -120.911 3 3 

STR-
008 Salida Community 37.73029 -121.109 3 3 

TUO-
001C Santa Fe Ave. Bridge  

 37.62401 
 
 -120.900 3 3 

TUO-
003 

9th Street Bridge 
Region 37.62707 -120.987 3 3 

LSC-
001 

Little Salado Creek at 
Crows Landing  

37.41120 
 

-121.114 3 3 
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targeted. Qualifying storm events monitored shall be preceded by at least three days of dry weather. Storm 
forecasts can be obtained from the National Weather Service website (http://www.wrh.noaa.gov/sgx/) or 
an equivalent source. 
 
During each wet weather monitoring event, narrative descriptions and field observations shall be recorded 
at each monitoring location. Narrative descriptions and observations include:  

• Sampling location identified by coordinates and street location 
• Date, time and duration of the storm event sampled 
• Ambient temperature and current weather conditions 
• Rainfall estimates of the storm event 
• Duration between the storm event sampled and the end of the previous measurable (greater than 

0.1 inch rainfall) storm event 
 
Flow estimation or measurement will be performed using data from nearby United States Geological Survey 
(USGS) gauging stations, or flow rates may be measured or estimated in accordance with the United States 
Environmental Protection Agency (USEPA) Storm Water Sampling Guidance Document (EPA-833-B-92-
001). 
 
All samples will be collected, transported, processed and analyzed in accordance with SWAMP protocols. 
Grab samples will be collected for the analytes tested in the field: pH, temperature, specific conductivity, 
and dissolved oxygen. For all other constituents, time-weighted composite samples will be collected using 
a minimum of 4 grab samples collected at 20-minute intervals, during the first 24 hours of the storm water 
discharge. After the storm event, the discrete samples will be composited into one time-weighted composite 
for chemistry analysis. Oil & grease, methyl mercury, and bacteria samples will be collected in separate, 
analyte-specific containers and composited separately. Samples will be kept under COC and delivered to 
the appropriate laboratory within the required holding time. Bacteria samples will be kept on ice and stored 
in a cooler until analysis. Bacteria samples have a 6-hour holding time. Sample runners may be used to 
ensure that bacteria samples and chemistry samples reach their respective analytical laboratories within the 
designated sample holding times. 
 
Critical Information 
 
The focus of the monitoring program will be to collect water quality data at key outfalls to assess potential 
contaminant loading from storm water to the County’s surface receiving waters and groundwater basins. 
The results, in combination with existing water quality data from regional, county, and municipal 
monitoring programs, will help establish baseline water quality conditions to support watershed 
characterization, as well as project assessments and prioritization as part of the development of the SWRP.  
 
Supplementary qualitative observations will be made in the field of water quality characteristics and runoff 
and will be documented through photographs. 
 
Natural Variability 
 
This program will collect data in order to assess potential contaminant loading from storm water to the 
County’s surface receiving waters and groundwater basins. The results, in combination with existing water 
quality data from regional, county, and municipal monitoring programs, will help establish baseline water 
quality conditions to support watershed characterization, as well as project assessments and prioritization 
as part of the development of the SWRP. In order to accomplish this goal, water quality must be measured 
over various spatial and temporal scales.  
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Natural variability may influence the assessment through storm variability in rainfall patterns, which could result 
in a range of pollutant loading responses in this system. However, this program intends to provide a 
representative assessment of water quality conditions in Stanislaus County by monitoring three wet weather 
events at locations across the county. Rainfall will be monitored in the watershed through local rainfall 
gauges.  
 
Sources of Bias 
 
Bias is defined as the systematic or persistent distortion of a measurement process that causes errors in one 
direction. One potential source of bias for this project is choice of storms for the sampling events. Storm 
events are variable by nature which means that predicted rainfall, actual rainfall, and runoff volume will 
vary among storm events. The goal of this project is to choose storm events that are large enough to produce 
sufficient rainfall and runoff volume. By sampling three storms over the course of the study, sources of bias 
will be minimized to the maximum extent practicable.  
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ELEMENT 11 SAMPLING METHODS 
 
This section describes the sampling procedures that will be implemented as part of monitoring. Sampling 
will follow the SWAMP SOP for Conducting Field Measurements and Field Collections of Water and Bed 
Sediment Samples in SWAMP, MPSL-DFG Field SOP 1.0, as well as Method 1669 Sampling Ambient 
Water for Determination of Metals at EPA Water Quality Criteria Levels. 
 
Sample containers and preservatives are identified in Table 11. Appropriate precleaned sample containers 
provided by the laboratory will be used. Sample bottles and caps will be protected from contact with 
solvents, dust, or other contaminants. Sample bottles for this project will not be reused. 
 
The Sampling Team Leader has responsibility for assessing the safety of sampling teams. For each site, a 
two-person team will conduct all sampling, and sampling teams will have access to a cellular phone to alert 
rescue agencies should an accident occur. Sampling will be postponed if sampling teams determine that the 
conditions are unsafe. 
 
Failure to collect a sample due to safety concerns or technical issues will be promptly reported to the Project 
Manager, who will determine if any corrective action is needed and arrange to collect a replacement sample 
(if possible). The Quality Assurance Officer will document sampling failures and the effectiveness of 
corrective actions. 
 
Flow Monitoring 
 
Flow estimation or measurement will be performed using data from nearby United States Geological Survey 
(USGS) gauging stations, or flow rates may be measured or estimated in accordance with the United States 
Environmental Protection Agency (USEPA) Storm Water Sampling Guidance Document (EPA-833-B-92-
001) using one of the methods described below. 
 

• Bottle Filling Method—The bottle filling method requires that a known volume of water be 
collected within a known period of time in order to estimate flow volumes. This method will most 
likely be used at storm drain outlets. This test should be performed in triplicate for accuracy. 

• Leaf Method—The leaf method will be used for occasions when water depth is less than 2 inches. 
An object of neutral buoyancy (e.g., an orange peel or leaf) is floated in the main channel of the 
observed flow and its transport is timed over a specified distance. This technique must be performed 
in triplicate to ensure accuracy.  

 
Sample collection for Laboratory Analysis 
 

• Water Sample Collection for Chemistry Analysis 
Field scientists wearing clean, disposable gloves will collect water grab samples of outfall flow in 
containers specified in Table 11. Chemistry and conventional water samples for analysis will be 
collected from the horizontal and vertical center of the outfall flow if possible. Care will be taken 
to avoid contaminating the sample with debris. Methyl mercury sampling will be collected per EPA 
Method 1669 using “Clean Hands, Dirty Hands” method. Samples undergoing field analyses will 
be immediately analyzed. All remaining samples will be stored on ice in a covered cooler in the 
field and during pick-up and delivery to Alpha Analytical laboratory. COC forms for samples will 
be submitted to the laboratory. Sample volume, sample container, and preservation requirements 
for chemistry analyses are presented in Table 11. 
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• Water Sample Collection for Bacterial Analysis 

Field scientists wearing clean, disposable gloves will collect bacterial grab samples in sterile, 
plastic containers. Sampling containers are kept in clear Ziploc™ bags until use. The bag will be 
opened, and the sampling container will be opened with the lid held face-down to prevent any 
airborne contamination. The bottle will be submerged open-end down in the outfall flow below the 
water’s surface. The bottle will then be turned face-up, allowed to fill and then drained to the 100-
ml volume. The bottle will then be closed and placed back in the Ziploc™ bag, and the bag will be 
sealed. The contaminated gloves are removed. Samples will be stored on ice in a covered cooler in 
the field and during pick-up and delivery to the laboratory. COC forms (Appendix C) for samples 
are submitted to the laboratory. Laboratory analysis will begin as quickly as possible and always 
within the maximum holding time of six hours. Sample volume, sample container, and preservation 
requirements for indicator bacteria are presented in Table 11. 

 
Compositing Samples 
 
Water samples will be time-weight composited due to the impracticality of obtaining flow data from outfall 
flow. The time between samples will be used to normalize the volume of water composited from each 
sample. Composite samples will be collected using a minimum of 4 grab samples collected in 20-minute 
intervals, during the first 24 hours of the storm water discharge. After the storm event, the discrete samples 
will be composited into one time-weighted composite for chemistry analysis. 
 
All samples will be kept under COC and delivered to the appropriate laboratory within the required holding 
time. Bacteria samples will be kept on ice and stored in a cooler until analysis. 
 
Laboratory Analysis 
 
Laboratory analysis will be performed as specified in Element 13. 
 

Table 11. List of Analytes with Sample Volume, Container Type and Preservation 
 

Analyte Method MDL Units Volume/ 
Container Preservation Holding Time 

Conventional Water Analysis 

Oil and grease (HEM) EPA 1664A 1.4 mg/L 
1-L glass jar 

with Teflon lid-
liner 

Cool ≤6°C, HNO3 
or H2SO4 to pH<2 28 Days 

General Chemistry in Water Analysis 

Alkalinity SM 2320B 1.0 mg/L 
950 mL 

polyethylene 
bottle 

Cool ≤6°C 14 Days 

Biochemical oxygen 
demand (BOD) SM 5210B 2.0 mg/L 

4-L 
polyethylene 

cubitainer 
Cool ≤6°C 48 hours 

Chemical oxygen 
demand (COD) SM 5220D 9.0 mg/L 1-L  Cool ≤6°C, HNO3 

or H2SO4 to pH<2 28 Days 

Nitrate + Nitrite (as N) Calculation 0.0086 mg/L 
500 mL 

polyethylene 
bottle 

Cool ≤6°C, H2SO4 

7 Days 
(unacidified) or 

28 Days 
(acidified)  

Total ammonia (as N) SM 4500NH3C 0.1 mg/L 
500 mL 

polyethylene 
bottle 

Cool ≤6°C, H2SO4 

48 Hours 
(unacidified) or 

28 Days 
(acidified) 
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Table 11. List of Analytes with Sample Volume, Container Type and Preservation 
 

Analyte Method MDL Units Volume/ 
Container Preservation Holding Time 

Total dissolved solids 
(TDS) SM 2540C 5.0 mg/L 

950 mL 
polyethylene 

bottle 
Cool ≤6°C 7 Days  

Total organic carbon 
(TOC) SM 5310C 0.2 mg/L 125 mL Amber 

Glass Cool ≤6°C, H2SO4 
 Hours to 

preserve/28 
Days 

Total phosphorus SM 4500-PE 0.011 mg/L 
500 mL 

polyethylene 
bottle 

Cool ≤6°C, H2SO4 

48 Hours 
(unacidified) or 

28 Days 
(acidified) 

Total suspended solids 
(TSS) SM 2540-D 0.5 mg/L 2000 mL 

HDPE Cool ≤6°C 7 days 

Turbidity EPA 
180.1/Field 0.1 NTU 950 mL Amber 

HDPE  Cool ≤6°C 48 Hours 

Total and Dissolved Trace Metals in Water Analysis 

Aluminum (Al), Total  EPA 200.8 5.0 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Copper (Cu), Total  EPA 200.8 0.4 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Iron, Total EPA 200.8 10 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Lead (Pb), Dissolved EPA 200.8 0.060 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Lead (Pb), Total  EPA 200.8 0.060 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Mercury (Hg), Total EPA 200.8 0.200 ng/L 4-L Amber 
Glass 

Room temperature, 
HCl 

48 hours to 
preserve/90 

days analysis 

Zinc (Zn), Total EPA 200.8 2.0 µg/L 
60 mL 

polyethylene 
bottle 

Cool ≤6°C, 
HN03 

48 hours to 
preserve/6 

months analysis 

Methyl mercury EPA 1630 0.0200 ng/L 4-L Amber 
Glass Cool ≤6°C, HCL 

48 hours to 
preserve/6 

months analysis 
Organophosphate Pesticides in Water Analysis 

Chlorpyrifos EPA 8141A 0.30 µg/L 1-L Amber 
Glass Cool ≤6°C 

7 days to 
extract/40 days 

to analyze 

Diazinon EPA 8141A 0.30 µg/L 1-L Amber 
Glass Cool ≤6°C 

7 days to 
extract/40 days 

to analyze 
Indicator Bacteria Samples 

Fecal coliforms SM 9221 B and 
E 1.8 MPN/ 

100 mL 
125-mL HDPE 

plastic Cool ≤10°C 8 Hours 

E. coli SM 9221 F 1.1 MPN/ 
100 mL 

125-mL HDPE 
plastic Cool ≤10°C 8 Hours 

 
Field Data Collection 
 
Field personnel will record site information, flow measurements, ambient weather conditions and 
temperatures at times of sampling. All field data will be recorded on waterproof paper field data sheets with 
permanent black waterproof ink pens whenever practicable. If impractical (e.g., when data sheets get wet 
due to rain), pencils and hard plastic slates can be substituted. In either case, erasures and write-overs of 
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recording errors will not be permitted. Errors will be clearly lined through with a single line and then 
initialed, and the correct entry placed on the next blank line. Any data recorded on slates, will be 
photocopied and archived at Woodard & Curran, with the original slate maintained by sampling lead at 
O’Dell Engineering until one year after completion of the project. All field log entries will be made legibly. 
Each field data sheet will be signed by the data recorder. The field supervisor will review all data sheets 
and the log book at the completion of each station to ensure the data are complete, legible, and recorded 
properly. The field supervisor will note in the field log book that the data sheets have been reviewed and 
found in order.  
 
Photo Documentation 
 
Field personnel will also collect visual observational data including photographic records of the sampling 
locations, records of the water appearance, odor, etc. All photos will be logged with date, time and location. 
 
Equipment Decontamination and Cleaning 
 
QA/QC for sampling processes begins with proper collection of the samples to minimize the possibility of 
contamination. Water samples will be collected in laboratory-certified, contaminant-free bottles. Bottles 
are thoroughly washed and rinsed with acid before reuse according to EPA procedures. Appropriate sample 
containers and field measurement and sampling gear are transported to the sample site according to the 
appropriate SOP. Water velocity, temperature, pH, conductivity, and DO, as well as other field data, are 
measured and recorded using the appropriate equipment, and then equipment is decontaminated. Samples 
are put on ice and appropriately shipped to the processing laboratories. 
 
The chemistry and microbial analysis of the samples will be performed under the guidelines of the QA/QC 
programs established by Alpha Analytical Laboratories. The SOPs are included in Appendix B.  
 
Equipment and Support Facilities 
 
Alpha Analytical Laboratories will be the only support facility used during this project. 
 
Corrective Action for Field Measurements 
 
The field sampling staff has primary responsibility for responding to failures in the automated sampling or 
measurement systems. Deviations from defined protocols and the project QAPP are documented in the 
comment section of field notes. Data problem resolution is discussed in detail in Element 20 of this 
document. If any equipment fails, field personnel will report the problem in the comment section of their 
field notes and will not record data values for the variables in question. Actions will be taken to replace or 
repair broken equipment prior to the next field use. No datum will be entered into the project database that 
is known to be collected using any faulty equipment. It is the combined responsibility of the members of 
the sampling crew to determine if the performance requirements of the specific sampling method have been 
met and to collect an additional sample if required. Any deviations from field protocols defined in the 
project QAPP will be reported to the Project Manager immediately and a summary will be stored in a 
Corrective Action binder by the Woodard & Curran Project Manager. 
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ELEMENT 12 SAMPLE HANDLING CUSTODY 
 
Water Quality Samples 
 
Analytical water quality samples will be labeled with the project name, site location, date and time 
collected, analyses to be performed, and sample preservatives, if any. Samples will be stored and 
transported on ice, maintaining 4°C, until processed. Samples will be delivered, under COC, to the 
laboratory, and analyses initiated within specified holding times, as outlined in Table 12 and Table 12. 
 
Water chemistry and bacteria samples will be couriered to Alpha Analytics by O’Dell Engineering staff. 
Samples will be kept on ice from the time of sample collection until delivery to the laboratory. Exposure to 
sunlight will be avoided, as ultraviolet rays can be detrimental to bacteria, resulting in unreliable analytical 
results. Samples are placed in a cooler with a closed lid immediately following collection. 
 
Each field sample is uniquely identified with a sample label written or printed in indelible ink. Sample 
containers are identified with the project title, appropriate identification number, the date and time of sample 
collection, and preservation method. 
 

Table 12. Sample Holding Times and Preservation Methods 

Analyte Holding Time Preservation 

Oil & Grease 28 days HNO3; stored on ice 
Alkalinity 14 Days Stored on ice 
Biochemical oxygen demand 
(BOD) 48 Hours Stored on ice 

Chemical oxygen demand (COD) 28 Days HNO3; stored on ice 

Total ammonia (as N) 48 hours (unacidified)/28 days (acidified) 
Stored on ice; acid 

preservation performed in 
Lab. 

Total dissolved solids (TDS) 7 days Stored on ice 
Total organic carbon (TOC) 2 hours for preservation/28 Days HCl; stored on ice 

Total phosphorus 48 hours (unacidified)/28 days (acidified) 
Stored on ice; acid 

preservation performed in 
Lab. 

Total Suspended Solids 7 Days Stored on ice 
Turbidity 48 Hours Stored on ice 

Total and Dissolved Trace Metals 48 hours for preservation/6 months for analysis Stored on ice; filtered and 
preserved in Lab. 

Total and Dissolved Mercury 48 hours for preservation/90 days for analysis HCl; stored at room 
temperature 

Total and Dissolved 
Methylmercury 48 hours for preservation/6 months for analysis HCl; stored on ice 

Organophosphate Pesticides 7 days for extraction/40 days for analysis Stored on ice 
Fecal Coliforms 8 Hours Cool, less than 10 degrees C, 

sodium thiosulfate E. Coli 8 Hours 
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Chain-of-Custody Procedures 
 
Samples will be considered in custody if they are (1) in the custodian’s possession or view, (2) retained in 
a secured place (under lock) with restricted access, or (3) placed in a container and secured with an official 
seal such that the sample could not be reached without breaking the seal. The principal documents used to 
identify samples and to document possession will be COC records (Appendix C), field logbooks, and field 
tracking forms. COC procedures will be used for samples throughout the collection, transport, and 
analytical process.  
 
COC procedures will be initiated during sample collection. A COC record will be provided with each 
sample or group of samples. Each person who will have custody of the samples will sign the form and 
ensure the samples will not be left unattended unless properly secured. Documentation of sample handling 
and custody includes the following: 
 

• Sample identifier. 
• Sample collection date and time. 
• Any special notations on sample characteristics or analysis. 
• Initials of the person collecting the sample. 
• Date the sample was sent to the analytical laboratory. 
• Shipping company and waybill information. 
 

Completed COC forms will be placed in a plastic envelope and kept inside the cooler containing the 
samples. Once delivered to the analytical laboratory, the COC form will be signed by the person receiving 
the samples. The condition of the samples will be noted and recorded by the receiver. COC records will be 
included in the final reports prepared by the analytical laboratories and are considered an integral part of 
the report. 
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ELEMENT 13 ANALYTICAL METHODS 
 
Field Analytical Methods 
 
Field samples will be collected in appropriate pre-cleaned containers and aliquoted into glass, polyethylene, 
or Teflon™ sample containers appropriate for the analyses to be performed, or they will be collected 
directly into the sample containers, if appropriate. Each sample container will be affixed with a label 
including the station ID, sample code, matrix type, analysis type, project ID, and date and time of collection 
(containers will be pre-labeled in most cases). Grab sample poles may also be used. 
 
The YSI 556 MPS Multi Probe System (YSI 566) will be used to measure pH, conductivity, temperature, 
and DO in the field. Operation will be conducted as per manufacturer instructions. Calibrations and 
replicates will be performed and recorded in field log book to ensure accurate functionality of the probe. 
Fresh, unexpired calibration solutions (or buffers) that have not been left open or re-used will be used 
exclusively for calibration.  
 
Table 13 details the analytical methods for parameters measured in the field. 
 

Table 13. Field Analytical Methods 

Analyte MDL Units 
Analytical Method 

Analytical Method/SOP 
Modified for 

Method 
(Yes/No) 

Conductivity 1.0 µmhos/cm 

SWAMP QA Management 
Plan - Field Collection of 

Water Samples  

No 

DO 5.0 mg/L No 

pH 0.1 Std. units No 

Temperature NA °C No 

 
Laboratory Analytical Methods 
 
Inductively coupled plasma-mass spectrometry (ICP-MS, EPA 200.8) will be used to analyze 
concentrations of trace metals in water samples. Gas Chromatography (GC, EPA 8141A) will be used to 
analyze concentrations of organophosphate pesticides in water samples. 
 
The chemical and microbiological laboratory analytical methods to be used are listed in Table 13. Sample 
analysis turnaround time is standard for laboratories. 
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Table 14. Laboratory Analytical Methods 

Analyte Laboratory / 
Organization MDL Units 

Analytical Method 

Method 
Modified for 

Method 
(Yes/No) 

Conventional Water Analysis 

Oil & Grease Alpha Analytical 1.4 mg/L EPA 1664A No 

General Chemistry in Water Analysis 
Alkalinity Alpha Analytical 1.0 mg/L SM 2320B No 

Biochemical oxygen demand 
(BOD) Alpha Analytical 2.0 mg/L SM 5210B No 

Chemical oxygen demand 
(COD) Alpha Analytical 9.0 mg/L SM 5220D No 

Nitrate + Nitrite (as N) Alpha Analytical 0.0086 mg/L Calculation No 

Total ammonia (as N) Alpha Analytical 0.1 mg/L SM 4500NH3C No 

Total dissolved solids (TDS) Alpha Analytical 5.0 mg/L SM 2540C No 

Total organic carbon (TOC) Alpha Analytical 0.2 mg/L SM 5310C No 

Total phosphorus Alpha Analytical 0.011 mg/L SM 4500-PE No 

Total suspended solids (TSS) Alpha Analytical 0.5 mg/L SM 2540-D No 
Turbidity Alpha Analytical 0.1 NTU EPA 180.1/Field No 

Total and Dissolved Trace Metals in Water Analysis 
Aluminum Alpha Analytical 5.0 µg/L EPA 200.8 No 

Copper (Cu) Alpha Analytical 0.4 µg/L EPA 200.8 No 
Iron (Fe) Alpha Analytical 10 µg/L EPA 200.8 No 

Lead (Pb) Alpha Analytical 0.06 µg/L EPA 200.8 No 

Mercury (Hg) Alpha Analytical 0.2 ng/L EPA 200.8 No 
Zinc (Zn) Alpha Analytical 2.0 µg/L EPA 200.8 No 

Methyl mercury Alpha Analytical 0.02 ng/L EPA 1630 No 

Organophosphate Pesticides in Water Analysis 
Chlorpyrifos Alpha Analytical 0.30 ng/L EPA 8141A No 

Diazinon Alpha Analytical 0.30 ng/L EPA 8141A No 
Indicator Bacteria 

Fecal coliforms Alpha Analytical 1.8 MPN/ 
100 mL SM 9221 B and E No 

E. Coli Alpha Analytical 1.1 MPN/ 
100 mL SM 9221 F No 

 
Sample Disposal 
 
Proper disposal of all waste is an important component of laboratory activities. Upon completion of 
analyses, any remaining samples analyzed for water chemistry or indicator bacteria will be disposed of as 
per the Alpha Analytical Laboratories Quality Manual in Appendix B. 
 
Corrective Action 
 
Laboratory staff members have the primary responsibility for reporting failures in the laboratory or 
measurement systems to the Laboratory Manager. The Laboratory Manager is responsible for reporting 
failures or potential problems to the PM. Deviations from defined protocols and the project QAPP are 
documented in the comment section of bench notes. Data problem resolution is discussed in detail in 
Element 20 of this document. If any equipment fails, laboratory personnel will report the problem in the 
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comment section of their notes and will not record data values for the variables in question. Actions will be 
taken to replace or repair broken equipment prior to the next use. No data will be entered into the project 
database that is known to be collected with faulty equipment. It is the combined responsibility of all 
members of the laboratory staff to determine if the performance requirements of the specific laboratory 
method have been met, and to collect additional samples if required. Any deviations from standard task 
protocols will be reported to the Laboratory Manager immediately. The PM, in conjunction with the Project 
QA Officer will determine if all analytical and data QC procedures for reasonableness, accuracy, and 
clerical errors have been met. In an out-of-control event, the PM works with the analyst and QA Officer to 
solve the problem and prevents the reporting of suspect data by stopping work on the analysis in question 
and insuring that all results that are suspect are repeated, if possible, after the source of the error is 
determined and remedied. Clients are notified in writing when their work is affected by an out-of-control 
event or results of an internal audit. If a QC measure is out-of-control and the data are to be reported, 
qualifiers are reported together with sample results. 
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ELEMENT 14 QUALITY CONTROL 
 
Field Measurements 
 
QA/QC for sampling processes begins with proper collection of the samples to minimize the possibility of 
contamination. Water samples will be collected in laboratory-certified, contaminant-free bottles. The 
bottles are thoroughly washed and rinsed with acid before reuse according to EPA procedures. Appropriate 
sample containers and field measurement and sampling gear are transported to the sample site according to 
the appropriate SOP. Temperature, pH, conductivity, and DO, as well as other field data, are measured and 
recorded using the appropriate calibrated equipment and reviewed immediately using BPJ to ensure 
accurate measurement of parameters. Collected samples are put on ice and appropriately shipped to the 
processing laboratories. The following items present repeatable methods to ensure data quality. 
 
Personnel safety is a concern during wet weather events. Field measurements or sample collection will be 
made as grab samples from a safe location near the storm drain entrance. Under no circumstances will 
personnel enter the water during a storm event.  
 
Chemistry samples will be time-weight composited. Composite samples will be collected using a minimum 
of 4 grab samples collected in 20-minute intervals, during the first 24 hours of the storm water discharge. 
After the storm event, the discrete samples will be composited into one time-weighted composite for 
chemistry analysis. Time between samples will be used to normalize the volume of water composited from 
each sample. Samples will be kept under COC and delivered to the appropriate laboratory within the 
required holding time. Bacteria samples will be kept on ice and stored in a cooler until analysis within six 
hours of sample collection. 
 
Field crews will ensure that sampling bottles are being filled properly and to capacity. Bottles will be kept 
on ice during the storm event and placed into coolers along with completed COC for transfer to the 
analytical laboratories. A field log will be completed at each site for each storm event. The field data log 
sheets will include empirical observations of the site and water quality characteristics. Appropriate 
duplicate sampling will be conducted to ensure repeatability of results. Field blanks will be used to validate 
correct instrumentation function. 
 
Chemistry Analyses 
 
QA/QC for sampling processes begins with proper collection of the samples to minimize the possibility of 
contamination. Water samples are first collected in laboratory-certified, contaminant-free bottles, placed on 
ice in the dark, and transported to the laboratory within the required holding time. 
 
The chemistry analysis of the samples will be performed under the guidelines of the QA/QC programs 
established by Alpha Analytical Laboratories. These plans include laboratory duplicates and matrix spike 
and matrix spike duplicates (MS/MSD). The Quality Manual for Alpha Analytical can be found in 
Appendix B. 
 
Alpha Analytical Laboratories employs replicate spike analyses to determine the precision and accuracy of 
an analysis when some or all of the parameters being determined are below the detection limit. The replicate 
spike procedure involves analyzing the sample and two portions of the sample spiked with a measured 
portion of the same analyte. Relative precision of the spikes can be determined as well as the accuracy of 
the analysis. Spike concentrations are sufficient to eliminate the bias that would be created by the 
undetectable quantity of the parameter being determined. Also, one set of duplicate samples or spike 
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duplicates, a Laboratory Control Material (LCM) or Certified Reference Material (CRM) sample, and a 
method blank are analyzed with each batch of samples. Procedures and calculations for the MS/MSD 
recovery can be found in Appendix B. 
 
The ongoing evaluation of relative precision and accuracy of performance is accomplished by the 
generation of control charts. Employing a minimum of 20 results, control limits are generated using the 
mean and standard deviation of the data set. Upper and lower “warning" limits are twice the standard 
deviation from the mean of the set of results for accuracy charts and twice the standard deviation from the 
origin for precision charts. Upper and lower "out-of-control" limits are three times the standard deviation 
from the mean for accuracy charts and three times the standard deviation from the origin for precision 
charts. When relative precision or accuracy results suggest atypical performance, laboratory staff initiates 
an investigation into the problem. If a sample result is outside the out-of-control limits, the sample is 
reanalyzed. If samples cannot be reanalyzed, the result is flagged. 
 
Alpha Analytical reports the relative standard deviation (RSD) and the RPD for QA/QC analysis performed. 
The RSD is a measure of the reproducibility of an analysis. This is determined by dividing the standard 
deviation (of an individual sample rather than the population) by the mean for the same set and then 
multiplying by 100%. 
 
Relative Percent Difference 
A measure of precision is calculated using the following formula:  

Rd% = X1 - X2 x 100 Xave 

where  

X1 = concentration observed with the first detector or equipment 
X2 = concentration observed with the second detector, equipment, or absolute value 

Xave =   average concentration   =  

 

Corrective action is taken when an analysis is deemed suspect for some reason. These reasons include 
exceeding RPD ranges and/or problems with spike recoveries or blanks. The corrective action will vary on 
a case-by-case basis, but at a minimum involves the following: 
 

• A check of procedures. 
• A review of documents and calculations to identify possible errors. 
• Correction of errors. 
• A re-analysis of the sample digest, if sufficient volume is available, to determine if results can be 

improved. 
• A complete reprocessing and re-analysis of additional sample material, if sufficient volume is 

available and if the holding time has not been exceeded. 
 
Microbial Bacterial Analyses 
 
QA/QC for sampling processes begins with proper collection of the samples to minimize the possibility of 
contamination. Water samples are first collected in laboratory-certified, contaminant-free bottles, placed on 

(X1 + X2) 
2 
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ice in the dark, and transported to the laboratory within the required 6-hour holding time. For bacterial 
sampling, sterile, bacteria-free containers will be used. Field blanks will be collected at a rate of one sample 
per sampling event. Field blanks are used to ensure that no contamination originating from the collection, 
transport, or storage of environmental samples occurs. A field blank consists of analyte-free water that is 
poured into the sample collection device and sub-sampled for analyses to verify that field cleansing 
procedures are adequate and sample handling and transportation does not introduce any analytes of interest. 
One sterile field blank will be collected by each sampling field scientist during each sampling event to 
ensure sterile techniques.  
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ELEMENT 15 INSTRUMENT / EQUIPMENT TESTING, 
INSPECTION, AND MAINTENANCE 

 
 
Field Sampling Equipment 
 
Prior to conducting field sampling, field technicians will be responsible for preparing sampling kits that 
include field logs, COC forms, sample labels, sampling bottles, decontamination equipment and tools. Field 
measurement equipment will be checked for operation in accordance with the manufacturer’s 
specifications. Equipment will be inspected prior to use and when returned from use for damage. 
Instrumentation malfunctions are immediately noted in the instrument logbook and the supervisor is 
notified. If a critical measurement is found to be out-of-compliance during analysis, the results of that 
analysis will not be reported, corrective action will be taken and documented, and the analysis will be 
repeated. References for the testing, inspection, and maintenance of sampling equipment and analytical 
instruments are provided in Table 15. 
 

Table 15. Testing, Inspection, and Maintenance of Sampling Equipment and Analytical 
Instruments 

Equipment / 
Instrument Responsible Person Frequency Reference 

YSI 556 MPS Multi 
Probe System 

Dylan Crawford  
O’Dell Engineering 

Prior to and following each 
use. 

User Manual  
https://www.johnmorrisgr
oup.com/Content/Attach
ments/114441/99600-

xx.pdf 

Lab equipment Cheryl Watson 
Alpha Analytical Laboratories Refer to QA Manual Appendix B 

 
 
Analytical Laboratory Instruments 
 
Alpha Analytical maintains its equipment in accordance with its SOPs which include those specified by the 
manufacturer and those specified by the method. Alpha Analytical’ QAPP specifies equipment and system 
evaluations (Appendix B).  
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ELEMENT 16 INSPECTION / EQUIPMENT CALIBRATION 
AND FREQUENCY 

 
All equipment and instruments are operated and calibrated according to manufacturer recommendations as 
well as by criteria defined in individual SOPs. Operation and calibration will be performed by properly 
trained personnel. Documentation of routine and special calibration information will be recorded in 
appropriate logbooks and reference files. If a measurement is found to be out of compliance during analysis, 
the results of that analysis will not be reported, corrective action will be taken and documented, and, if 
possible, the analysis will be repeated. 
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ELEMENT 17 INSPECTION/ACCEPTANCE OF SUPPLIES AND 
CONSUMABLES 

 
It is the duty of each staff member responsible for equipment ordering to inspect equipment and materials 
for quality and report any equipment or materials that do not meet acceptance criteria to the appropriate 
Laboratory Manager and/or QA Officer. Upon receipt of materials or equipment, a designated employee 
receives and signs for the materials. The items are reviewed to ensure the shipment is complete, and they 
are then delivered to the proper storage location. Chemicals are dated upon receipt. Supplies are stored 
appropriately and are discarded on expiration date. The equipment and supplies purchased for use in field 
sampling activities will be inspected for damage as they are received. Confirmation that sample bottles are 
laboratory-certified clean will be made when received by review of provided manufacturer’s certification 
sheets. 
 
Equipment and material specifications used by Alpha Analytical Laboratories are outlined in the 
laboratory’s SOPs and policies (Appendix B). Critical supplies and consumables will be overseen by the 
Laboratory QA Officer, Cheryl Watson. 
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ELEMENT 18 NON-DIRECT MEASUREMENTS 
 
Weather forecasting information will be obtained from the National Weather Service 
(http://www.wrh.noaa.gov/lox/).  
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ELEMENT 19 DATA MANAGEMENT 
 
Data will be maintained as previously described in Element 9.0. The original data sheets, statistical 
worksheets, and reports produced will be accumulated into project-specific files that are maintained at 
Woodard & Curran’s office.  
 
Woodard & Curran will document and track the aspects of the sample collection process, including field 
logs at each site and COC forms for the samples collected. COC forms will accompany water samples to 
the appropriate laboratory for analysis. Alpha Analytical will perform the chemistry-related analyses. The 
laboratory will document and track the aspects of sample receipt and storage, analyses, and reporting. 
Further details of the laboratory’s data management protocols are provided in Appendix B. 
 
Woodard & Curran will maintain a database of information and control documents collected in this project. 
The final electronic data deliverable will be in a SWAMP-compatible format, following requirements of 
the SWAMP Information Management Plan (MPSL, 2005).  
 
After verification and final database establishment, the raw data files and databases will be copied onto CD 
for on-site storage. The original data sheets, statistical worksheets, and reports produced will be 
accumulated into project-specific files that are maintained at Woodard & Curran’ office. Final report text 
and tables will also be stored on disk. After data submissions, directories will be stored with Stanislaus 
County. In-house copies of data files will be made on CD when submitted. Records will be maintained for 
at least five years. 
 
Laboratory results will be stored in a database system at the laboratory’s main office and will be provided 
to Woodard & Curran both electronically and by hard copy. Data received from outside contractors will be 
kept exactly as received (on original CD) and will be copied onto the hard disk for editing, as needed, based 
on error checking and verification procedures.  
 
Persons responsible for maintaining records for this project are as follows:  

 Hawkeye Sheene, Woodard & Curran’s Project Manager, will oversee the operations of the 
project and will arbitrate any issues relative to records retention and any decisions to discard 
records and will maintain the sample collection, sample transport, COC and field analysis forms 
and the database. 

 Cheryl Watson, Alpha Analytical Laboratories QA Officer, will maintain analytical records. 
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ASSESSMENT AND OVERSIGHT 
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ELEMENT 20 ASSESSMENTS AND RESPONSE ACTIONS 
 
The Project Manager will be responsible for completion of all project components and the content and 
accuracy of the final report. Woodard & Curran’s Project Manager will be responsible for the day-to day 
oversight of the project and for implementing monitoring programs. All reviews of the data will be made 
by Woodard & Curran’s QA Officer and may include the SWRCB QA Officer if necessary. Woodard & 
Curran’s QA Officer will conduct systematic reviews of the data for the specified DQOs every time data 
packages are delivered to and entered into the database. Any data issues that arise will be relayed to 
Woodard & Curran’s Project Manager and the Project Manager. Depending on the observed discrepancy, 
Woodard & Curran’s Project Manager and/or the Project Manager will determine how the deviation may 
impact data quality and what corrective actions will be taken. Woodard & Curran’s QA Officer has the 
power to halt all sampling and analytical work if the deviation(s) noted are considered detrimental to data 
quality. Data issues that cannot be corrected will be documented by Woodard & Curran’s QA Officer, 
flagged in the database, acknowledged and explained in the final report. 
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ELEMENT 21 PROJECT REPORTS 
 
The Project Manager is responsible for preparation and submittal of project reports. Table 16 outlines the 
schedule of reports due to the Project Director and Grant Manager.  
 

Table 16. Management Reports 

Report Person Filing Report Report Recipient Deliverable Due Date 

QAPP & Monitoring Plan Consultant Project Manager 
Hawkeye Sheene 

Grant Manager 
Spencer Joplin 9/29/2017 

Monitoring Report Consultant Project Manager 
Hawkeye Sheene 

Grant Manager 
Spencer Joplin March 2018 
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DATA VALIDATION AND USABILITY 
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ELEMENT 22 DATA REVIEW, VERIFICATION AND VALIDATION 
 
Laboratory validation and verification of the data generated is the responsibility of the laboratory. The 
laboratory manager will maintain analytical reports in a database format as well as all QA/QC 
documentation for the laboratory. Woodard & Curran’s QA Officer will review all data packages received 
for adherence to DQOs and QA/QC practices cited in this QAPP. All COC forms will be reviewed to ensure 
that proper procedures were followed during the collection, transport, and delivery of samples to the 
appropriate laboratories including verifying that test initiation took place within the required holding times.  
 
If data fails to meet all measurement quality objectives, then the corrective action process will be initiated. 
This process includes reviewing the original field and laboratory procedures to determine the cause of the 
data deviations, an evaluation of the severity of the field or laboratory deviations and its impact on the study 
conclusions, and whether resampling or reanalysis of the samples is necessary. All data that failed to meet 
the measurement quality objectives will be documented on the original field and/or laboratory sheets as 
well as in the project database. All deviations will be documented by Woodard & Curran’s Project Manager 
in the monitoring report  
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ELEMENT 23 VERIFICATION AND VALIDATION METHODS 
 
After each survey, field data sheets are removed from the field log books, and sheets are checked for 
completeness and accuracy by the QA Officer or Project Manager. Appropriate field sheets must be present. 
If there are any questions, clarification from the Sampling Team Leader is obtained as soon as possible. 
Field data sheets and the field logbook are filed. 
 
Laboratory verification and validation of the data generated is the responsibility of the laboratory. Initial 
review of data is done by an analyst for acceptability of quality control measures and accuracy of the data. 
After initial review, the Laboratory QA Officer or Laboratory Manager conducts a second review and 
considers all manual transfers and calculations of data in detail and spot checks all electronic transfers of 
data. Final reports are compared to raw data either directly or through several reviewed steps. 
 
In the data review process, the data are compared to information such as the sample's history, sample 
preparation, and QC sample data to evaluate the validity of the results. Corrective action is minimized 
through the development and implementation of routine internal system controls. Analysts are provided 
with specific criteria that must be met for each procedure, operation, or measurement system. 
 
Data tables for the report are created and printed. Tables are reviewed for any errors or irregularities; if any 
are found it may be necessary to correct and reestablish the databases. Tables are submitted to Woodard & 
Curran’s Project Manager for review, who is responsible for the generation of drafts of the report. The 
Project Manager has final oversight on the submission of the final report.  
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ELEMENT 24 RECONCILIATION WITH USER REQUIREMENTS 
 
The quality assurance personnel will review data after each event to determine if data quality objectives 
(DQOs) have been met. If data do not meet the project’s specifications, the quality assurance personnel will 
review the errors and determine if the problem is due to sampling techniques or other factors and will 
suggest corrective action. If specific DQOs are not achievable, the quality assurance personnel will 
recommend appropriate modifications. Any revisions would need approval by the Woodard & Curran 
Project Manager, the Project Manager, and the SWQCB Grant Manager.  
 
Data produced as part of this project will be reviewed following the completion of data validation and 
verification procedures. Through the performance of data validation and verification procedures, the 
relative uncertainty of the validated data will be determined based on the type and frequency of data 
validation and verification issues. The reporting confidence of data collected as part of this project will be 
reported with the data. Data flagged with validation or verification issues will be qualified to data users. 
Data reported as part of this project will be submitted to the SWAMP database.  
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1 Introduction 
The Stanislaus Multi-Agency Regional Storm Water Resource Plan (SWRP) is being developed to identify 
and prioritize multi-benefit storm water resource projects to improve regional water supply resilience and 
aid in the adaptation of infrastructure to climate change. A focus of the SWRP will be projects that augment 
groundwater recharge to address groundwater overdraft, while also enhancing flood protection, water 
quality, habitat, and community values. Objective criteria for project evaluation will be developed based 
on a county-wide assessment of storm water resources, topography, soil conditions, habitat and community 
needs to quantify project opportunities and benefits. 

Storm water quality data will be collected at key outfalls to assess potential contaminant loading from storm 
water to the County’s surface receiving waters and groundwater basins. The results, in combination with 
existing water quality data from regional, county, and municipal monitoring programs, will help establish 
baseline water quality conditions to support watershed characterization, as well as project assessments and 
prioritization as part of the development of the SWRP. 

2 Background 
The Stanislaus Multi-Agency Regional SWRP planning area aligns with the Stanislaus County boundaries 
(Figure 3-1) and includes portions of the Lower San Joaquin River watershed, the Tuolumne River 
watershed downstream of Don Pedro Reservoir, and the southern half of the Stanislaus River watershed 
downstream of New Melones Reservoir. This planning area was chosen to facilitate regional planning and 
evaluation based on significant overlap with the East Stanislaus and Westside San Joaquin Integrated 
Regional Water Management Plan (IRWMP) areas, as well as the Stanislaus and Tuolumne Rivers 
Groundwater Basin Association (STRGBA), Turlock Groundwater Basin Association (TGBA), and San 
Luis & Delta-Mendota Water Authority (SLDMWA) groundwater management plan area. The SWRP 
planning area includes the cities of Modesto, Turlock, Hughson, Ceres, Oakdale, Newman, Waterford, 
Riverbank and Patterson. The planning area also includes 10 water and irrigation districts, and a number of 
Community Service Districts that deliver water to their constituents. The western watershed area is mostly 
undeveloped rangeland. Outside of this area, agricultural land and rangeland constitute a major fraction of 
the SWRP planning area (45% and 36% respectively), with urban land of varying density constituting 13% 
of the area. 

Water demand for agricultural and urban users in most of the planning area is met through conjunctive use 
of surface and groundwater (approximately 72% and 28%, respectively). The current drought has resulted 
in stress to groundwater resources; however, in the portions of the planning area where surface water is 
available, groundwater levels have generally recovered after past droughts. The exception may be in the 
portions of the Westside San Joaquin IRWMP area, where surface water deliveries from the State and 
Federal water projects have become unreliable. In addition, there is concern that pending requirements for 
increased flow in the Tuolumne and Stanislaus Rivers under proposed Basin Plan Amendments will put 
increased demand on groundwater resources. Of more immediate concern are overdraft conditions in the 
eastern part of the plan area, where agricultural water demand is met almost entirely from groundwater and 
there has been a trend toward conversion of rangeland to permanent crops, including nut trees and grape 
vines. 

Water quality concerns in the major rivers (Stanislaus and Tuolumne, and downstream in the Lower San 
Joaquin) include organochlorine pesticides (diazinon and chlorpyrifos) and organic carbon, which 
contributes to low dissolved oxygen levels. These are managed and tracked through a Central Valley-wide 
Total Maximum Daily Load (TMDL) for pesticides, and a TMDL for the San Joaquin River in the Stockton 
Deep Water Shipping Channel (DWSC) for low dissolved oxygen.  
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Several additional water quality impairments are identified in the Regional Board’s 303(d) list, which may 
be the basis of TMDLs in the future. These include: E. coli, salinity, sediment and unknown toxicity, and 
pH on Del Puerto Creek; E. coli, pesticides and unknown toxicity on Dry Creek; E. coli, salinity, pesticides 
and toxicity on Ingram Creek, E. coli and salinity on Salado Creek; boron, mercury, pesticides and unknown 
toxicity on the San Joaquin River between the Merced and Tuolumne Rivers; salinity, mercury, pesticides, 
and unknown toxicity on the San Joaquin River between the Stanislaus and Tuolumne Rivers; mercury, 
pesticides, and unknown toxicity in the Lower Stanislaus River; and mercury, pesticides, and unknown 
toxicity in the Lower Tuolumne River. 

3 Overview 
Woodard & Curran prepared this monitoring plan for use by O’Dell Engineering personnel. O’Dell 
Engineering personnel are responsible for coordinating and performing the sampling events, including 
providing sampling equipment, obtaining sample bottles from the lab, taking field notes, and ensuring 
delivery of the samples to the analytical laboratories. The following sections provide details of the 
monitoring plan, including constituents, sampling locations, frequency, and sampling team. In a separate 
document, the QAPP will discuss the details of how the samples are collected to provide data that are 
representative and scientifically defensible. 
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Figure 3-1. Stanislaus Multi-Agency SWRP Planning Area Watersheds and Waterbodies 

 
 

4 Storm Water Quality Monitoring 
The purpose of the SWRP Storm Water Quality Monitoring task is to provide water quality data, in 
combination with existing water quality data from regional, county, and municipal monitoring programs; 
and to help establish baseline water quality conditions to support watershed characterization and project 
assessment as part of the development of the SWRP. 
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Samples will be collected at seven key outfalls over three storm events in the 2017/2018 rainy season. As 
the project progresses, there may be a need to add or remove sampling sites and to adjust the timing of the 
sampling events. This monitoring plan will be updated with changes to the locations and schedule as needed. 

Storm water monitoring described in this plan must take place early in the rainy season in order for the 
resulting data to be included in the SWRP watershed analyses and characterization in the beginning of 2018. 
If the requisite storm events do not occur and sampling cannot take place in this time frame, the Monitoring 
Plan and QAPP will serve as guidelines to assess and incorporate existing monitoring data into the SWRP 
watershed analyses and characterization process, as well as offer guidance for future monitoring that may 
take place during later SWRP implementation.  

4.1 Storm Water Monitoring Constituents 
Storm water monitoring constituents were selected based on established TMDLs, the most common 303(d) 
listed water body impairments, as well as the results of storm water sampling and analysis completed by 
the City of Modesto as required by their MS4 Permit R5-2015-0025 NPDES NO. CAS083526.A range of 
pollutants will be analyzed, including bacteria, metals, organics, nutrients, pesticides and general water 
chemistry parameters, with the focus on pollutants that may impact groundwater. Some pollutants were 
excluded from this sampling effort because the complexity was outside the limited timeline of the 
monitoring program (toxicity bioassays), or because stormwater runoff is not a primary source in receiving 
waters (boron). Salinity will be assessed through measurements of specific conductivity. This constituent 
list may be modified based on initial monitoring results or other relevant sampling data. The monitoring 
plan and QAPP will be updated as needed. 

Table 4-1. Storm Water Monitoring Constituent List 

Constituent Analytical Method1 Minimum Level Units 
Bacteriological    
E. coli SM 9221F 1.1 MPN/100 mL 
Fecal coliform SM 9221E 1.8 MPN/100 mL 
Conventional    
Dissolved oxygen Field 5 mg/L 
Oil and grease EPA 1664 1.4 mg/L 
pH Field 0.1 Std. units 
Temperature Field None °C 
General    
Biochemical oxygen demand (BOD) SM5210B 2.0 mg/L 
Chemical oxygen demand (COD) SM5220D 9.0 mg/L 
Nitrate-nitrite (as N) Calculation 0.0086 mg/L 
Specific conductivity Field 1.0 µmhos/cm 
Total ammonia (as N) SM4500NH3C 0.1 mg/L 
Total dissolved solids (TDS) SM2540C 5.0 mg/L 
Total organic carbon (TOC) SM5310C 0.2 mg/L 
Total phosphorus SM4500-PE 0.011 mg/L 
Total suspended solids (TSS) SM2540D 0.3 mg/L 
Turbidity EPA 180.1/Field 0.1 NTU 
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Constituent Analytical Method1 Minimum Level Units 
Metals    
Aluminum, Total EPA 200.8 5.0 µg/L 
Copper, Total EPA 200.8 0.4 µg/L 
Iron, Total EPA 200.8 10 µg/L 
Lead, Total EPA 200.8 0.060 µg/L 
Mercury, Total EPA 1631 0.200 ng/L 
Zinc, Total EPA 200.8 2.0 µg/L 
Methyl mercury EPA 1630 0.0200 ng/L 
Organophosphate Pesticides    
Chlorpyrifos EPA 614 0.30 µg/L 
Diazinon EPA 614 0.01 µg/L 

1Or other approved EPA or Standard Method meeting the required minimum level. 

4.2 Storm Water Sampling Methodology 
4.2.1 Storm Water Sampling Event 
A wet weather sampling event will be defined as an event with 0.2 inches of rainfall. Storm events will be 
considered viable for mobilization if at least 0.2 inches of rainfall is forecast with at least a 70% probability 
within 72 hours prior to the event. Three wet weather outfall discharge sampling events will be conducted 
during the 2017/2018 rainy season. The first qualifying storm event of the year after October 1st will be 
targeted. Qualifying storm events monitored shall be preceded by at least three days of dry weather. Storm 
forecasts can be obtained from the National Weather Service website (http://www.wrh.noaa.gov/sgx/) or 
an equivalent source. 

4.2.2 Field Observations 
During each wet weather monitoring event, narrative descriptions and field observations shall be recorded 
at each monitoring location. Narrative descriptions and observations include:  

• Sampling location identified by coordinates and street location 
• Date, time and duration of the storm event sampled 
• Ambient temperature and current weather conditions 
• Rainfall estimates of the storm event 
• Duration between the storm event sampled and the end of the previous measurable (greater than 

0.1 inch rainfall) storm event 
Flow estimation or measurement will be performed using data from nearby United States Geological Survey 
(USGS) gauging stations, or flow rates may be measured or estimated in accordance with the United States 
Environmental Protection Agency (USEPA) Storm Water Sampling Guidance Document (EPA-833-B-92-
001). 

4.2.3 Field Monitoring 
During each wet weather monitoring event, grab samples will be collected at each location for the analytes 
tested in the field: pH, temperature, specific conductivity, dissolved oxygen, and turbidity. Samples will be 
immediately analyzed and the results documented on a field observation form. Sample collection methods 
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are discussed in Section 4.2.4 below. Field monitoring parameters for each constituent are provided in Table 
4-1.  

4.2.4 Sample Collection 
All samples will be collected, transported, processed and analyzed in accordance with Surface Water 
Ambient Monitoring Program (SWAMP) protocols. Grab samples will be collected for the analytes tested 
in the field, as well as for analytes that require separate sampling protocols and containers (oil & grease, 
methyl mercury, and bacteria). For all other constituents, composite samples will be collected using a 
minimum of 4 grab samples collected in 20-minute intervals during the first 24 hours of the storm water 
discharge. After the storm event, the discrete samples will be composited into one time-weighted composite 
for chemistry analysis. Samples will be kept under chain of custody and delivered to the appropriate 
laboratory within the required holding time. Bacteria samples will be kept on ice and stored in a cooler until 
analysis.  

4.3 Sampling Locations 
Seven sampling sites were selected in an effort to characterize potential storm water pollutant loading to 
priority receiving waters and groundwater basins. Site selection considerations included land uses, priority 
drainages, and importance or nearness to listed receiving waters. Sites include identified County priority 
outfalls, currently sampled for dry weather flows each year, as well as a location near a potential 
groundwater recharge project with no existing water quality data records. Site identification, location, 
receiving water, and land use are summarized in Table 4-2. An overview of the monitoring locations and 
surface waters are shown in Figure 4-1.  

Figure 4-2 through Figure 4-4 show the monitoring locations in more detail and the land use is shown in 
Figure 4-5. 

Based on field conditions, the program may be modified by the project team during the sampling event to 
provide for field safety and make the collection accurate and thorough. Any changes made to the plan will 
be documented within the field notebooks and added to this Monitoring Plan as Appendices. 
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Table 4-2. Storm Water Outfall Monitoring Locations 

Site ID Location 

Approximate 
Coordinates Receiving 

Water Land Use Latitude Longitude 

BT-001 
Beard Tract - 

Mariposa at Ag 
Field 

37.62181 -120.934 Tuolumne 
River 

Industrial, Suburban 
Residential, Commercial 

BT-002 
Beard Tract - 

McClure at Gilton 
Facility 

37.62151 -120.93 Tuolumne 
River 

Industrial, Suburban 
Residential, Commercial 

BT-003 Beard Tract - 
Codoni at Railroad 37.62197 -120.911 Tuolumne 

River 
Industrial, Suburban 

Residential, Commercial 

STR-008 Salida Community 37.73029 -121.109 Stanislaus 
River 

Suburban Residential, 
Commercial 

TUO-
001C 

Santa Fe Ave. 
Bridge 

 
 

37.624007 

 
 -

120.899678 

Tuolumne 
River 

Suburban Residential, 
Commercial, Open 

Space 

TUO-003 9th Street Bridge 
Region 37.62707 -120.987 Tuolumne 

River 
Industrial, Urban 

Residential, Commercial 

LSC-001 Little Salado Creek 
at Crows Landing 

37.4112 
 

-121.1143 San Joaquin 
River 

Agricultural, Industrial, 
Open Space 
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Figure 4-1. Monitoring Locations Overview 
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Figure 4-2. Monitoring Locations - North 
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Figure 4-3. Monitoring Locations - Central 
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Figure 4-4. Monitoring Locations - South 
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Figure 4-5. Land Use and Monitoring Locations 

 
 

4.4 Sampling Team 
Sampling teams will be composed of two O’Dell Engineering personnel that will collect samples, measure 
field parameters, and take flow measurements at each site. There may be times when the conditions are safe 
enough to necessitate only one sampler per site for an event. This decision will be made by O’Dell 
Engineering personnel based on flows, antecedent precipitation, and sampling site characteristics. The 
O’Dell Engineering Sampling Team Leader provides project oversight and will also provide technical 
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assistance as needed. Field safety instructions shall be prepared by O’Dell Engineering and they are 
responsible for following all safety protocols.  

4.5 Data Management and Reporting 
Results obtained from both the field investigation parameters and laboratory data are to be validated for 
quality, accuracy, and completeness according to the guidelines set forth in the QAPP document. The data 
are then to be tabulated in a database format compliant with the SWAMP program, saved, and maintained 
by Stanislaus County designated personnel. Results of these reports will be provided as described in the 
contractual agreement with the State (SWRCB Agreement # D1612618). 
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