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3.0 DISTRIBUTION LIST 

The final QAPP will be kept on file at Stetson Engineers Inc.  The following individuals 
will receive copies of the approved QAPP and any subsequent revisions: 

 
Greg Krzys  
U.S. Bureau of Reclamation 
27708 Jefferson Avenue, Suite 202 
Temecula, CA 92590 
gkzys@lc.usbr.gov 
951-695-5310 
 
Steven Evanko 
Marine Corps Base Camp Pendleton 
P.O. Box 555008 
Camp Pendleton, CA 92055 
steven.evanko@usmc.mil 
760-763-1969 
 
Matt Rahn 
Field Stations Program 
College of Sciences 
San Diego State University 
5500 Campanile Drive LS 105 
San Diego, CA  92182-4614 
mrahn@sciences.sdsu.edu 
619-594-0580



Quality Assurance Project Plan 4-1 Stetson Engineers Inc. 
Hydrologic and Biological Support to   October 11, 2007 
Lower Santa Margarita River Watershed 
Monitoring Program   

4.0 PROJECT/TASK ORGANIZATION 

4.1 Involved Parties and Roles 

Stetson Engineers Inc. (Stetson) is under contract with the U.S. Bureau of Reclamation to 
provide Hydrological and Biological Support to Lower Santa Margarita River Watershed 
Monitoring Program.  As part of the Monitoring Program, biological and surface water samples 
will be collected.  San Diego State University will assist Stetson in the biological sampling. 

Scott Thomas is Stetson’s Project Manager.  He will be responsible for all aspects of the 
project, including the organization of field staff, scheduling of sampling days, and management 
of the laboratory. 

Associated Laboratories will be the analytical laboratory for all analyses not conducted in 
the field.  Associated Laboratories will analyze submitted samples in accordance with all method 
and quality assurance requirements found in this QAPP. 

Table 4-1 provides a summary of the involved parties and roles. 

TABLE 4-1.  PERSONNEL RESPONSIBILITIES 
 

Name Organization Affiliation Title 
Contact Information 

(Telephone No., Fax No., E-
Mail Address) 

Gregory Krzys U.S. Bureau of Reclamation Contracting Officer’s 
Representative 

Ph: 951-695-5310 
Fax:  951-695-5319 
gkrzys@lc.usbr.gov 

Steven Evanko 
Marine Corps Base Camp 
Pendleton, Office of Water 

Resources 
Project Proponent 

Ph: 760-763-1969 
Fax:  760-725-1058 

steven.evanko@usmc.mil 

Scott Thomas Stetson Engineers Inc. Project Manager 
Ph: 228-342-0239 
Fax: 415-457-1638 

scottt@stetsonengineers.com 

Ken Reich Stetson Engineers Inc. Quality Assurance 
Coordinator 

Ph:  626-967-6202 
Fax:  626-331-7065 

kenr@stetsonengineers.com 

Matt Rahn San Diego State University Biological Analysis 
Leader 

Ph:  619-594-0580 
Fax:  619-594-0714 

mrahn@sciences.sdsu.edu 
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4.2 Quality Assurance Coordinator Role 

Ken Reich is Stetson’s Quality Assurance Coordinator (QAC) for this project.  The 
QAC’s role is to establish the quality assurance and quality control procedures found in this 
QAPP as part of the field sampling and field analysis.  Ken Reich will also work with Associated 
Laboratories to communicate all quality assurance and quality control issues contained in this 
QAPP to the laboratory. 

Ken Reich will also review and assess all procedures during the life of the contract 
against QAPP requirements.  Ken Reich will report all findings to Scott Thomas, including all 
requests for corrective actions.  Ken Reich may stop all actions, including those conducted by 
Associated Laboratories, if there is significant deviations from required practices or if there is 
evidence of a systematic failure. 

4.3 Persons Responsible for QAPP Update and Maintenance 

Stetson’s Project Manager and the QAC are responsible for creating and maintaining this 
QAPP.  Stetson’s Project Manager will be responsible for making the changes and ensuring the 
updates are provided to each project participant. 

4.4 Organization Chart and Responsibilities 

The project organization chart is shown on Figure 4-1, along with responsibilities. 
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Figure 4-1.  Project Organization Chart 
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5.0 PROBLEM DEFINITION/BACKGROUND 

5.1 Problem Statement 

The Santa Margarita River and estuary support a large population of seven federally-
listed endangered species.  While the watershed is characterized by many as an intact, 
functioning ecosystem, the Santa Margarita River is listed as a California Unified Watershed 
Assessment Category I watershed, which identifies it as a candidate for increased restoration 
activities due to impaired water quality or other natural resource goals.   

The watershed also contains five water bodies listed as “impaired” under the California 
303(d) list and is impacted by erosion, sedimentation, nutrient enrichment, flooding, an 
overdrawn aquifer in the Temecula Valley, and other products of agriculture and urbanization.  
Historical water development at the Santa Margarita River has led to the establishment of a 
foundation for the development of the Cooperative Water Resource Management Agreement 
(CWRMA). 

5.2 Decision or Outcomes 

As part of the Hydrologic and Biological Support to Lower Santa Margarita River 
Watershed Monitoring Program, biological and surface water samples will be collected to 
provide biological and water quality data that will support the following tasks: 

1. Examine the water quality of the Santa Margarita River. 
2. Determine whether the increased flows introduced under the CWRMA between 

the United States and Rancho California Water District influences threatened and 
endangered species, riparian and wetland habitats, or water quality downstream. 

5.3 Water Quality or Regulatory Criteria 

There is no requirement for a QAPP to be submitted for regulatory approval because this 
monitoring program is not being conducted to comply with a regulatory requirement.  However, 
a simple QAPP is prepared following the State of California’s Surface Water Ambient 
Monitoring Program (SWAMP) guidelines for the purpose of satisfying the quality guidelines of 
the monitoring program.  Therefore, this QAPP is prepared with only sufficient detail to ensure a 
scientific quality process in the data collection. 
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6.0 PROJECT/TASK DESCRIPTION 

6.1 Work Statement and Produced Products 

Biological and surface water sampling will be conducted as part of the Hydrologic and 
Biological Support to Lower Santa Margarita River Watershed Monitoring Program.  Sampling 
and monitoring of various parameters at various locations will be performed as described in 
Section 6.2.   

This project will provide monthly progress updates, two draft semi-annual reports, a draft 
annual report, a draft final report, and a final report.  With the exception of the first report (first 
draft semi-annual report), each report will incorporate the findings of previous reports such that 
the final draft report and the final report will include results for the entire 24 month period of 
sampling.  The two semi-annual reports will include water quality data that have been gathered 
during the first six and 18 months of the project, respectively.  The second semi-annual report 
will update the annual report and include an update to data gathered in the preceding six months. 
 The first annual report will include all data gathered during the first 12 months of the project 
and will summarize the conceptual model and address recommendations, if any, for improving 
the data collection activities.  The last annual report will include two years of data and the 
completed annotated bibliography in both paper and digital format.   

Data from the project will be housed in accessible, web-based data sets with metadata 
descriptions.  All draft and final reports, including appendices, tables, charts, reports, and other 
documents supporting such reports, will be furnished in hard-copy and electronic format (in 
computer compact disks [CDs]) in common Microsoft Office formats. 

6.2 Constituents to be Monitored and Measurement Techniques 

 Monitoring will be conducted through biological sampling and surface water sampling.  
Surface water samples will be collected from seven sampling locations, as shown on Table 6-1 
and Figure 6-1.  Biological sampling will consist of field surveys of macrophyton and periphyton 
populations, which will be conducted from sites near established water quality monitoring 
stations.  Six of the seven water quality sampling stations correspond to existing United States 
Geological Survey (USGS) flow gaging stations, enabling the addition of newly-collected data to 
historical water quality data sets from these gaging stations.  Constituents to be monitored and 
measurement techniques are shown on Table 6-2. 
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TABLE 6-1.  SURFACE WATER COLLECTION LOCATIONS, SANTA MARGARITA WATERSHED 
 

Sample Location/Station Name USGS Station 
Number LATITUDE LONGITUDE 

Santa Margarita River at Ysidora (aka Topomai Bridge) 11045400 33°18’37” 117°20’52” 

Fallbrook Creek at Fallbrook 11045300 33°20’49” 117°19’01” 

DeLuz Creek at DeLuz 11044800 33°25’11” 117°19’15” 

Roblar Creek near DeLuz Creek None 33°23’16” 117°19’12” 

Sandia Creek near Fallbrook 11044350 33°25’28” 117°14’54” 

Santa Margarita River at Fallbrook Sump 11044300 33°24’29” 117°14’25” 

Santa Margarita River near Temecula (aka SMR @Gorge) 11044000 33°28’26” 117°08’29” 
 

TABLE 6-2.  CONSTITUENTS MONITORED, ANALYTICAL METHODS, PRESERVATIVES, AND 
HOLDING TIMES 

 
Parameter Analytical Method Container Volume 

(ml) 
Preservatives (in 
addition to 4 oC) 

Holding Time 

Aluminum EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Ammonia as N EPA 350.1 Polyethylene 250 Sulfuric Acid 28 Days 

Antimony EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Arsenic EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Beryllium EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Bicarbonate SM 2320B Polyethylene 250 None 14 Days 

BOD5 SM 5210B Polyethylene 1000 None 48 Hours 

Boron EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Cadmium EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Calcium EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Chloride EPA 300.0 Polyethylene 125 None 28 Days 

Chlorophyll a 10200H Amber Glass 1000 None Filter within 24 
hrs 

Chromium, total EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

COD EPA 410.4 Polyethylene 250 Sulfuric Acid 28 Days 

Conductivity SM 2510B Polyethylene 250 None 28 Days 

Copper EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Cyanide EPA 335.4 Polyethylene 1000 Sodium Hydroxide 14 days 

Dissolved Oxygen SM 4500-OG BOD Bottle  None 24 Hours 

Fecal Coliform SM 9221E Sterile 
Polyethylene 

125 None 24 Hours 
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Parameter Analytical Method Container Volume 
(ml) 

Preservatives (in 
addition to 4 oC) 

Holding Time 

Fluoride SM 4500F-C Polyethylene 125 None 28 Days 

Iron EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Lead EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Manganese EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

MBAS-surfactants SM 5540C Polyethylene 500 None 48 Hours 

Mercury EPA 245.1 Polyethylene 500 Nitric Acid 28 Days 

Nickel EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Nitrate as N EPA 300.0 Polyethylene 125 None 48 Hours 

Nitrite as N EPA 300.0 Polyethylene 125 None 48 Hours 

Nitrogen, total Calculation     

Oil and Grease EPA 1664 Amber Glass 1000 Hydrochloric Acid 28 Days 

Ortho Phosphate as P SM 4500P-E Polyethylene 125 None 48 Hours 

pH SM 4500 H-B Polyethylene 125 None 7 Days 

Phosphate, total as P EPA 365.1 Polyethylene 125 Sulfuric Acid 28 Days 

Selenium EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Silver EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Sodium EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

Solids, total dissolved SM 2540C Polyethylene 500 None 7 Days 

Solids, total suspended SM 2540 D Polyethylene 500 None 7 Days 

Sulfate EPA 300.0 Polyethylene 125 None 28 Days 

Thallium EPA 200.8 ICP/MS Polyethylene 500 Nitric Acid 6 Months 

Total Kjeldahl Nitrogen EPA 351.2 Polyethylene 250 Sulfuric Acid 28 Days 

Total Organic Carbon SM 5310C Amber Glass 250 Phosphoric Acid 28 Days 

Turbidity EPA 180.1 Polyethylene 250 None 48 Hours 

Zinc EPA 200.7 ICP Polyethylene 500 Nitric Acid 6 Months 

 



 

Quality Assurance Project Plan 6-4 Stetson Engineers Inc. 
Hydrologic and Biological Support to   October 11, 2007 
Lower Santa Margarita River Watershed 
Monitoring Program 

 
 

Figure 6-1.  Water Quality Monitoring Sites 
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6.3 Project Schedule 

The project schedule is shown on Table 6-3. 

TABLE 6-3.  PROJECT SCHEDULE 
 

Date 

Activity Anticipated 
Date of 

Initiation 

Anticipated 
Date of 

Completion 

Deliverable Deliverable 
Due Date 

Biological Sampling 

Periphyton and Macrophyton Sampling Apr 2008 Sep 2009 NA NA 

Water Chemistry Sampling 

Quarterly Water Quality Sampling Nov 2007 Jul 2009 NA NA 

Continuous Water Quality Sampling Nov 2007 Sep 2009 NA NA 

Index Period Sampling (Nutrient Protocol) Feb 2008 Sep 2009 NA NA 

Deliverables 

Monthly Progress Update Oct 2007 Dec 2009 Progress Report Monthly* 

First Semi-Annual Report 24 Mar 2008 24 Apr 2008 Report 28 Apr 2008

First Annual Report 1 Oct 2008 10 Nov 2008 Report 12 Nov 2008

Second Semi-Annual Report 24 Mar 2009 24 Apr 2009 Report 27 Apr 2009

Draft Project Report 1 Oct 2009 10 Nov 2009 Draft Report 12 Nov 2009

Final Project Report 26 Nov 2009 24 Dec 2009 Final Report 28 Dec 2009

NA =  Not Applicable 
* Submit with monthly invoices 
 

6.4 Geographical Setting 

The Santa Margarita River Watershed lies within the Counties of San Diego and Riverside in 
Southern California.  The Watershed encompasses approximately 744 square miles and ranges from 
the Santa Ana Mountains overlooking Lake Elsinore to the San Bernardino Mountains northeast of 
Anza, then south to Palomar Mountain and west to the Pacific Ocean near Oceanside, California.  
The 27-mile long Santa Margarita River begins at the confluence of Murrieta and Temecula Creeks 
and flows to the ocean.  A USGS topography map is attached showing the geographical features in 
the area (see Figure 6-2). 
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Figure 6-2.  The Santa Margarita River Watershed in Southern California 
 

6.5 Constraints 

No constraints are identified at this time. 
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7.0 QUALITY OBJECTIVES AND CRITERIA FOR 
MEASUREMENT DATA 

Data quality objectives (DQOs) for this project will consist of the following: 

• Field Measurement – Accuracy, Precision, and Completeness. 
• Laboratory Analyses – Accuracy, Precision, Recovery, and Completeness. 

Tables 7-1 and 7-2 provide the DQOs for field measurements and quality control 
acceptance criteria for laboratory analyses, respectively. 

7.1 Accuracy (Recovery) 

The accuracy of data is determined by particular actions of the analytical laboratory and field 
staff.  The accuracy of an analysis is a measure of how much of the constituent actually present is 
determined.  It is measured, where applicable, by adding a known amount of the constituent to a 
portion of the sample and determining how much of this spike is then measured.  It is reported as 
Percent Recovery.  The acceptable percent deviations and the acceptable percent recoveries are 
dependent on many factors including: analytical method used, laboratory used, media of sample, and 
constituent being measured. 

Accuracy will be determined by measuring one or more performance testing samples or 
standard solutions from sources other than those used in calibration. 

7.2 Precision 

The precision of the data is determined by particular actions of the analytical laboratory and 
field staff.  The precision of data is a measure of the reproducibility of the measurement when an 
analysis is repeated.  It is reported in Relative Percent Difference (RPD) or Relative Standard 
Deviation (RSD).  Precision measurement will be determined on both field and laboratory replicates.  

7.3 Completeness 

The completeness of data is basically a relationship of how much of the data are available 
for use to compare to the total potential data before any conclusion is reached.  Ideally, 100 
percent of the data should be available.  However, the possibility of the data becoming 
unavailable due to laboratory error, insufficient sample volume, or samples broken in shipping 
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must be expected.  Also, unexpected situations may arise where field conditions do not allow for 
100 percent data completeness.   

TABLE 7-1.  DATA QUALITY OBJECTIVES FOR FIELD MEASUREMENTS 
 

Parameter Accuracy Precision Recovery Completeness 

Conductivity + 5% + 0.5 or 10% NA 90% 

Temperature + 0.5 oC + 0.5 or 5% NA 90% 

pH + 0.5 units + 0.5 or 5% NA 90% 

Dissolved Oxygen + 0.5 mg/L + 0.5 or 10% NA 90% 

Turbidity + 10% or 0.1, 
whichever is 

greater 

+ 10% or 0.1, 
whichever is 

greater 

NA 90% 

NA = Not Applicable 

TABLE 7-2.  QUALITY CONTROL ACCEPTANCE CRITERIA FOR LABORATORY ANALYSES 
 

RPD (%)
Analysis Analytical 

Method 

Method 
Detection 

Limit 

Laboratory 
Reporting 

Limit 
Units LCS/LFB 

(% R) 
MS/MSD 

(% R) LCS MS
Aluminum EPA 200.7 

ICP 
0.013 0.03 mg/L 80-120 75-125 NA 20 

Ammonia as N EPA 350.1 0.01 0.1 mg/L 80-120 80-120 NA 20 

Antimony EPA 200.8 
ICP/MS 

0.0004 0.002 mg/L 80-120 70-130 NA 20 

Arsenic EPA 200.8 
ICP/MS 

0.0006 0.002 mg/L 80-120 70-130 NA 20 

Beryllium EPA 200.7 
ICP 

0.001 0.001 mg/L 80-120 75-125 NA 20 

Alkalinity as CaCO3 SM 2320B 5 5 mg/L NA NA NA 20*

BOD5 SM 5210B 1.5 3 mg/L 80-120 80-120 NA 20 

Boron EPA 200.7 
ICP 

0.007 0.05 mg/L 80-120 75-125 NA 20 

Cadmium EPA 200.8 
ICP/MS 

0.0001 0.001 mg/L 80-120 70-130 NA 20 

Calcium EPA 200.7 
ICP 

0.004 0.1 mg/L 80-120 75-125 NA 20 

Chloride EPA 300.0 0.1 1 mg/L 85-115 80-120 NA 20 

Chlorophyll a SM 10200H NA 1 mg/M3 NA NA NA NA

Chromium, total EPA 200.8 
ICP/MS 

0.0006 0.005 mg/L 80-120 70-130 NA 20 

COD EPA 410.4 3.8 4 mg/L 80-120 75-125 NA 20 

Conductivity SM 2510B 0.86 1 mg/L NA NA NA 20 
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RPD (%)
Analysis Analytical 

Method 

Method 
Detection 

Limit 

Laboratory 
Reporting 

Limit 
Units LCS/LFB 

(% R) 
MS/MSD 

(% R) LCS MS
Copper EPA 200.8 

ICP/MS 
0.0002 0.005 mg/L 80-120 70-130 NA 20 

Cyanide EPA 335.4 0.001 0.01 mg/L 90-110 80-120 NA 20 

Dissolved Oxygen SM 4500-
OG 

NA NA mg/L NA NA NA NA

Fecal Coliform SM 9221E NA 2 MPN/ 
100ml

NA NA NA NA

Fluoride SM 4500F-C 0.004 0.05 mg/L 80-120 75-125 NA 20 

Iron EPA 200.7 
ICP 

0.002 0.02 mg/L 80-120 75-125 NA 20 

Lead EPA 200.8 
ICP/MS 

0.0001 0.005 mg/L 80-120 70-130 NA 20 

Manganese EPA 200.7 
ICP 

0.001 0.01 mg/L 80-120 75-125 NA 20 

MBAS-surfactants SM 5540C 0.02 0.04 mg/L 80-120 75-125 NA 20 

Mercury EPA 245.1 0.00003 0.0004 mg/L 80-120 75-125 NA 20 

Nickel EPA 200.8 
ICP/MS 

0.0003 0.005 mg/L 80-120 70-130 NA 20 

Nitrate as N EPA 300.0 0.016 0.1 mg/L 90-110 80-120 NA 20 

Nitrite as N EPA 300.0 0.018 0.1 mg/L 90-110 80-120 NA 20 

Nitrogen, total Calculation NA 0.5 mg/L NA NA NA NA

Oil and Grease EPA 1664 1.7 5 mg/L 78-114 78-114 NA 20 

Ortho Phosphate as P SM 4500P-E 0.005 0.02 mg/L 80-120 75-125 NA 20 

pH  SM 4500 H-
B 

NA NA NA NA NA NA NA

Phosphate, total as P SM 4500P-E 0.01 0.02 mg/L 80-120 75-125 NA 20 

Selenium EPA 200.8 
ICP/MS 

0.0003 0.002 mg/L 80-120 70-130 NA 20 

Silver EPA 200.8 
ICP/MS 

0.0001 0.005 mg/L 80-120 70-130 NA 20 

Sodium EPA 200.7 
ICP 

0.12 0.5 mg/L 80-120 75-125 NA 20 

Solids, total dissolved SM 2540C 5.7 10 mg/L NA NA NA 5* 

Solids, total suspended SM 2540 D 2.7 5 mg/L NA NA NA 5* 

Sulfate EPA 300.0 0.17 1 mg/L 90-110 80-120 NA 20 

Thallium EPA 200.8 
ICP/MS 

0.0001 0.001 mg/L 80-120 70-130 NA 20 

Total Kjeldahl Nitrogen EPA 351.2 0.06 0.4 mg/L 80-120 75-125 NA 20 

Total Organic Carbon SM 5310B 0.3 0.5 mg/L 80-120 80-120 NA 20 

Turbidity EPA 180.1 NA 0.2 mg/L NA NA NA NA
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RPD (%)
Analysis Analytical 

Method 

Method 
Detection 

Limit 

Laboratory 
Reporting 

Limit 
Units LCS/LFB 

(% R) 
MS/MSD 

(% R) LCS MS
Zinc EPA 200.7 

ICP 
0.002 0.01 mg/L 80-120 75-125 NA 20 

* Sample/Duplicate Result 
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8.0 SPECIAL TRAINING NEEDS/CERTIFICATION 

8.1 Specialized Training or Certifications 

Proper training of field personnel represents a critical aspect of quality control.  Field 
technicians will be trained to conduct a variety of activities using standardized protocols to 
ensure comparability in data collection among crews and across geographic areas. 

All field personnel will be required to read and understand the field procedures.  The 
field team leader will conduct field planning meetings with field personnel prior to 
commencement of field work.  The field training meetings will include discussion of relevant 
field procedures.  Upon commencement of field work, experienced field personnel will 
train/mentor junior field personnel in the correct application of relevant field procedures. 

8.2 Training and Certification Documentation 

Field staff training will be documented and filed at Stetson’s office.  The Quality 
Assurance Coordinator will provide documentation of training of field staff upon request. 

8.3 Training Personnel 

The QA coordinator and field team leader will provide training to field staff. 
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9.0 DOCUMENTS AND RECORDS 

All field data gathered will be recorded in field notebooks and, if applicable, also on 
standardized field data entry forms.  Table 9-1 provides a summary of the documents that will be 
maintained for this project.  A document control system will be maintained by Stetson 
administrative staff and will include a document inventory procedure and a filing system.  
Project personnel will be responsible for project documents in their possession while working on 
a particular task.  Electronic copies of project documents will be routinely backed up and 
archived. 

Laboratory data reports will contain case narratives that briefly describe the number of 
samples, the analyses, and noteworthy analytical difficulties or quality assurance/quality control 
(QA/QC) issues associated with the submitted samples.  The data reports will include signed 
chain-of-custody forms, sample cooler receipt forms, analytical data, QC package, raw data, and 
an electronic copy of the data.  Hard copies and electronic copies of the data reports will be 
archived and retained for a minimum of five years and will be made available upon request. 

A permanent bound and consecutively paginated field logbook will be maintained daily 
by the field team.  Any corrections to field logbook entries will consist of a single strikeout, 
initialed, and dated. 

The most recent version of this QAPP will be maintained in the project files and 
distributed to all appropriate project personnel, including the field team.  The QA coordinator 
will be responsible for distributing copies of the latest QAPP to project personnel. 

TABLE 9-1.  PROJECT DOCUMENTS 
 

Document Location 

Field Logbooks/Notes Project File 

Chain-of-Custody Forms Project File 

Laboratory Data Package Project File 

Photographs/Photographic Logs Project File 

Corrective Action Forms/Reports Project File and Analytical Laboratory 

Laboratory Equipment Calibration Logs Analytical Laboratory 
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Document Location 

Sample Preparation Logs Analytical Laboratory 

Sample Run Logs Analytical Laboratory 

Sample Disposal Records Analytical Laboratory 

Paper Copy of All Records Project File 
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GROUP B:  DATA GENERATION AND ACQUISITION 
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10.0 SAMPLING PROCESS DESIGN 

Sample collection points were selected as described in the Work Plan and Section 6.  
Sample locations are shown on Figure 6-1. 
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11.0 SAMPLING METHOD 

Field personnel will adhere to sample collection protocols described in this QAPP in 
order to insure the collection of representative and uncontaminated water samples for laboratory 
analyses.  Pre-cleaned sample containers will be provided by the analytical laboratory; the 
sample containers will be pre-filled with sample preservatives by the analytical laboratory, 
where required.   

11.1 Field Measurements 

Field measurements will be made using an instrument capable of meeting the accuracy 
requirements indicated in Section 7.  Field measurements will be recorded on a field forms.  All 
field instruments used for water quality measurements will be calibrated according to the 
manufacturer’s instructions at the beginning of each sampling day, and checked at the end of the 
day.  In the event of erratic or faulty instrument readings, the instrument will be re-calibrated.  
All calibration records will be recorded in the field logbook. 

11.2 Surface Water Sampling 

All surface water samples for laboratory analysis will be collected as grab samples at 
approximately 6 to 12 inches below the water surface, with precautions taken to avoid disturbing 
the bottom sediment.  All sample containers designated for a particular analysis will be filled 
sequentially before containers for another analysis are filled.  If a field duplicate sample is to be 
collected at a given location, all containers designated for a particular analysis for both the 
primary sample and the duplicate sample will be filled sequentially before containers for another 
analysis are filled. 

Water quality samples will be collected directly from the stream in acid washed 
polyethylene bottles, plastic cubitainers or scoops, and then aliquoted into appropriately 
preserved and labeled containers for field measurements or shipment to the analytical laboratory. 
 The bottle or scoop will be rinsed with stream water prior to start of sample collection.  Each 
sampling site will have its own dedicated sampling devices.  Once the samples are collected, 
they will be kept chilled (if appropriate) and processed for shipment to the analytical laboratory. 
 Care will be taken not to touch the lip of the sample bottle during sample collection and 
preservation, so as not to contaminate the sample. 
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11.3 Biological Sampling 

Reach-scale sampling will be conducted near existing stream flow gages and  
macroinvertebrate sampling stations.  Each reach is designated 40 times as long as the stream is 
wide (minimum 150 meters [m], maximum of 1240 m, which means that most study reaches will 
be 150 m long).  Within that distance, 11 cross sectional transects are established.  From a 
random start point, periphyton samples are collected at one point on each transect (at ¼ right, ½ 
middle or ¾ left relative to the stream bank and transect).  In coarse substrate, periphyton will be 
collected from a cobble and a 12 square centimeter (cm2) area is scraped with a toothbrush which 
is then washed into a collection vial with deionized water.  In fine substrate, sediments will be 
sucked into a 60 milliliter (mL) syringe.  All the samples from a reach will be combined into a 
composite sample and preserved with 37 percent formalin. 

Visual estimates and quantitative transect-based assessments will be used to determine 
the percent coverage and the estimated relative abundance of macrophytes.  Macrophytes will be 
sampled by drawing the net through the vegetation from the bottom to the surface of the water 
(maximum of 0.5 m each sample).  In shallow water, samples will be collected by dragging the 
net along the bottom in the rooted area, avoiding collection of sediments where possible.  When 
possible, percent cover estimates will be generated for classes of macrophytes, with special 
attention given to potential invasive species within the stream.  
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12.0 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Table 6-2 provides a summary of recommended sample containers, sample volumes, 
sample preservation requirements, and sample holding times.   

12.1 Sample Handling 

All samples collected will be packed in plastic bubble wrapping material, placed in 
coolers packed with ice, and cooled to 4 degrees Celsius or less.  All caps and lids will be 
checked for tightness prior to shipping. 

A completed chain-of-custody form will be placed in a water-tight resealable plastic bag 
and into the cooler to accompany the samples to the laboratory.  Samples will be delivered to the 
laboratory as soon as possible to avoid exceeding any sample holding time. 

12.2 Sample Documentation  

Each sample, including the field QC sample, will be uniquely identified with a sample 
identification (ID) to allow tracking and retrieval of information on a particular sample.  Each 
collected sample will be securely affixed with a waterproof sample label, completed using an 
indelible marker.  Each sample label will include the sample ID, date and time of sample 
collection, sampler’s initial, analytical tests to be performed, and sample preservatives, if any. 

A field logbook will be used to document all data collection activities performed at the 
site, including: 

• time of sample collection 
• sample IDs, including IDs for field QC samples 
• results of any field measurements made 
• qualitative descriptions of relevant water conditions or weather conditions at the 

time of sample collection 
• description of any unusual occurrences associated with the sampling event, 

particularly those that may affect sample or data quality. 
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12.3 Sample Custody 

Chain of custody procedures will be followed to document custody of the samples.  A 
chain-of-custody form will be completed by the sampler to accompany the samples from 
collection through receipt at the laboratory.   

The laboratory will maintain custody logs to track each sample submitted and to analyze 
or preserve each sample within the specified holding times. 
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13.0 ANALYTICAL METHODS 

The analytical methods used for this project are provided on Table 6-2. 
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14.0 QUALITY CONTROL 

14.1 Laboratory Quality Control Samples 

Laboratory QC samples will consist of laboratory control samples (LCS) and matrix 
spike/matrix spike duplicates (MS/MSD).  The LCS consist of a clean matrix spiked with known 
concentrations of target analytes.  The LCS is used to evaluate the performance of the total 
analytical system, including all preparation and analysis steps.  The MS is a duplicate aliquot of 
a sample that is spiked with the analytes of interest and taken through the same analytical 
procedures.   

14.2 Field Quality Control Samples 

Field QC samples will consist of field duplicate samples.  Field duplicate samples will be 
collected in the same manner and as close in time as possible as the associated sample.  Field 
duplicate samples will be collected at a frequency of one per every 10 samples (10 percent). 
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15.0 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, 
AND MAINTENANCE 

Field measurement equipment will be checked for operation in accordance with the 
manufacturer’s specifications.  The field team leader will be responsible for ensuring testing and 
maintenance requirements are met.  

The laboratory will maintain its equipment in accordance with its Quality Assurance 
Manual (see Appendix A). 
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16.0 INSTRUMENT/EQUIPMENT CALIBRATION AND 
FREQUENCY 

Field equipment will be calibrated in accordance with the manufacturer’s specification.  
Calibration checks performed will be recorded in the field logbook.  The field team leader will 
be responsible for ensuring calibration requirements are met. 

The analytical laboratory will perform the necessary calibration of its instruments or 
equipment in accordance with its Quality Assurance Manual (see Appendix A). 
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17.0 INSPECTION/ACCEPTANCE OF SUPPLIES AND 
CONSUMABLES 

All supplies and consumables will be inspected to ensure they are in satisfactory 
condition and free of defects before being accepted for use.  The field team leader is responsible 
for ensuring all supplies and consumables are properly inspected prior to use. 
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18.0 NON-DIRECT MEASUREMENTS 

There are no known non-direct measurements that will fundamentally affect the success 
of the monitoring program of this project. 
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19.0 DATA MANAGEMENT 

Data from this project will be housed in accessible, web-based data sets with meta 
descriptions.  Field measurement data and laboratory data will be entered into a database.  The 
database will be developed using either Microsoft Access or Excel software.  Electronic data 
deliverables submitted by the laboratory will be loaded into the database.  Periodic checks will 
be performed to ensure the accuracy of the data entered into the database.  The database will 
have the capability to generate data reports and export data in Microsoft Excel format.  
Additional information on data management associated with the analysis of biological samples is 
provided in the laboratory’s QAPP for periphyton taxonomy (see Appendix B). 
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GROUP C:  ASSESSMENT AND OVERSIGHT 
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20.0 ASSESSMENT AND RESPONSE ACTIONS 

Assessments will be conducted throughout the project to identify potential problems 
early in the project to allow for timely corrective actions.  Performance assessment of the 
sampling procedures will be performed by the QA coordinator.  Corrective actions will be 
implemented in the field immediately to correct a quality problem.  Corrective actions taken will 
be documented in the field logbook and reported to the Project Manager.  The Project Manager 
will be notified immediately in the event corrective actions cannot be implemented immediately. 

Performance assessment of the laboratory procedures will be conducted by appropriate 
laboratory personnel in accordance with the laboratory’s Quality Assurance Manual (see 
Appendix A). 
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21.0 REPORTS TO MANAGEMENT 

The Project Manager will report the status of the data collection.  QA reports will be 
provided to management when significant quality problems are encountered.  Quality problems 
encountered in the field will be noted by field staff in the field logbook. 

Two semi-annual reports, one annual report, and one project report (draft and final) will 
be provided to document data gathering, discuss water quality findings, and present analysis.  
Quality problems encountered in the field and actions taken to address quality problems will be 
included in these reports.  Project reports will be issued according to the schedule on Table 6-3. 
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GROUP D:  DATA VALIDATION AND USABILITY 
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22.0 DATA REVIEW, VERIFICATION, AND VALIDATION 
REQUIREMENTS  

Data generated by project activities will be reviewed against the data quality objectives 
cited in Section 7.0 and the QA/QC practices cited in Sections 14.0, 15.0, 16.0, and 17.0.  Data 
will be separated into three categories: data meeting all data quality objectives, data failing 
precision or recovery criteria, and data failing to meet accuracy criteria.  Data meeting all data 
quality objectives, but with failures of QA/QC practices will be set aside until the impact of the 
failure on data quality is determined.  Once determined, the data will be moved into either the 
first category or the last category. 

Data falling in the first category is considered usable by the project.  Data falling in the 
last category is considered not usable.  Data falling in the second category will have all aspects 
assessed.  If sufficient evidence is found supporting data quality for use in this project, the data 
will be moved to the first category, but will be flagged accordingly. 

Laboratory data review will be performed by the laboratory in accordance with the 
laboratory’s Quality Assurance Manual (see Appendix A). 
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23.0 VERIFICATION AND VALIDATION METHODS 

Data verification is performed to provide a completeness review to ensure that the 
required information is available.  Data verification involves verifying that the required methods 
and procedures have been followed at all stages of the data collection, sample receipt, sample 
preparation, sample analysis, and documentation review for completeness.  Records examined 
during the verification process include field logbooks and field forms, chain-of-custody forms, 
sampling procedures, laboratory data reports, and project database.  The field team leader is 
responsible for verifying field procedures and documentation associated with the field sample 
collection.  Verification of the project database will be performed by the database coordinator.  
Laboratory verification procedures will be in accordance with the laboratory’s Quality 
Assurance Manual (see Appendix A). 

Data validation involves evaluating the quality of the data generated and determining 
whether project requirements were met.  Data collected are compared with measurement 
performance criteria presented in Section 7.0.  Data that do not meet the criteria specified in 
Section 7.0 will be qualified accordingly.  
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24.0 RECONCILIATION WITH USER REQUIREMENTS 

Biological sampling data and surface water sampling data collected will be used to 
support the following tasks under the Hydrologic and Biological Support to Lower Santa 
Margarita River Watershed Monitoring Program: 

1. Examination of the water quality of the Santa Margarita River. 
2. Determination of whether the increased flows introduced under the CWRMA 

between the United States and Rancho California Water District influences 
threatened and endangered species, riparian and wetland habitats, or water quality 
downstream. 

Work under the Watershed Monitoring Program will be conducted to support the Santa 
Margarita River Water Quality Monitoring Group’s (Monitoring Group) on-going program.  
This Monitoring Group is a consortium of committed parties that bring important resources, 
tools, and capabilities to monitoring in the watershed.  Members of the Monitoring Group 
include Marine Corps Base Camp Pendleton (Camp Pendleton), San Diego State University, 
Counties of San Diego and Riverside, local communities, water agencies including Fallbrook 
Public Utility District, Rancho California Water District, and Eastern Municipal Water District, 
and several resource conservation districts.  These parties have been involved in water quality 
monitoring at various locations at various times throughout the watershed. 

The overall intent is to develop and implement an integrated monitoring program that 
builds upon historical sampling data sets.  The specific intent of this Watershed Monitoring 
Program is to immediately address some of the monitoring requirements identified by the 
Monitoring Group and of interest to Camp Pendleton in order to build momentum within the 
program while the Monitoring Group continues to refine the overall program and identify 
additional funding sources.  The Watershed Monitoring Program will support Camp Pendleton’s 
water resources and environmental management programs.   

The deliverables from this Watershed Monitoring Program will provide useful input to 
the ongoing Watershed Analysis Risk Management Framework (WARMF) modeling project. 
Data from this sampling will be assembled in a format that supports the existing WARMF Model 
for the river.   The WARMF initiative is funded by the Santa Margarita River Executive 
Management Team (SMREMT), which is led by the Bureau of Reclamation’s Southern 
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California Area Office and includes many of the same parties that participate in the Monitoring 
Group.  The Watershed Monitoring Program will also support the Technical Advisory 
Committee (TAC) and the Santa Margarita River Watermaster in their implementation of the 
CWRMA between the United States and the Rancho California Water District. 

Any limitations of the data collected will be described in the project reports to allow data 
users determine their usefulness in their applications. 
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APPENDIX A:  QUALITY ASSURANCE MANUAL  
ASSOCIATED LABORATORIES 
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APPENDIX B:  PERIPHYTON TAXONOMY QUALITY 
ASSURANCE PROJECT PLAN 
EcoAnalysts   
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Quality Assurance (QA) of Taxonomic Identifications 

This series of steps represents a proven method to help ensure the accuracy of our 

taxonomy. 

• High quality digital images are taken of each taxon encountered in the project.  This 

is one of the best voucher systems for permanently archiving soft algae specimens. 

These images include taxa names, photographer/taxonomist name, date, and project 

ID number. 

• Diatom slides are archived in slide boxes with the project name. 

• A minimum of 10% of all samples will be analyzed by an independent phycologist to 

ensure taxonomic accuracy and reproducibility of the processing and analysis 

methods.  

• Taxonomists meet via phone conference to discuss any discrepancies. In some 

cases it is necessary to re-examine the digital images and/or specimens to resolve 

discrepancies. 

• The final data are adjusted according to the recommendations of both taxonomists. 

QA Methods 

• Soft-bodied algae and diatom proportional counts will be subject to the following 

criteria: 

o The common algae identified by both 

taxonomists should match. 

o Diatom taxa accounting for more than 10% 

relative abundance should be identified 

similarly by both taxonomists (synonyms are 

acceptable). 

o The percent community similarity index 

calculated from the two diatom counts will 

meet established criteria. 

• If any of these criteria are not met, the sample will be re-analyzed and any 

discrepancies will be resolved. 

• A quality control report describing results and corrective steps taken, if necessary, 

will be provided concurrently with data delivery. 
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Vouchering 

• Each microscope slide will be labeled with all 

information necessary for the identification of 

the sample, including water body name, site 

identification number, and sampling date.   

• Samples will be placed into slide boxes in an 

orderly fashion and shipped to you upon 

completion of the project. 

 

Data Management and Reporting 

• Data are entered into a custom-built taxonomy counting program which creates an 

electronic file for each project. 

• Since the counting program automatically tallies the number of cells for each taxon, 

no handwritten bench sheets are required – this entirely eliminates the potential for 

transcription error. We can print an electronic benchsheet on demand if the 

Commission requests such during any point in the contract period. 

• Sample identifier information is entered, followed by the taxa and counts and notes. 

• After all samples in the project are identified, the data are formatted in the output 

specified by the client. 

• A CD of taxa photographs will be compiled. 

• Any remaining sample materials are retained until final disposition is determined by 

the client, thereby always being available for additional QC. 

 




