




Exhibit A 





Exhibit B 



1 

Tahoe-Truckee Sanitation Agency 
Laboratory 

Quality Manual  

Tahoe-Truckee Sanitation Agency 
13720 Butterfield Dr. 
Truckee, CA 96161 

530-587-2525
www.ttsa.net

January 2021 

http://www.ttsa.net/


2 

Table of Contents 

Scope and Application ................................................................................................................ 3 

Organization and Job Descriptions ............................................................................................. 3 

Ethics and Integrity Clause ......................................................................................................... 6 

Quality Assurance Objectives for Measurement Data ................................................................ 7 

Sampling Procedures (when the laboratory performs the sampling) .......................................... 7 

Procedures for Sampling Acceptance/Rejection, Custody, Handling, and Disposal of Samples 8 

Calibration Procedures and Frequency ....................................................................................... 8 

Analytical Procedures ................................................................................................................. 9 

Acquisition, Reduction, Validation and Reporting of Data ...................................................... 10 

Internal Quality Control Checks ............................................................................................... 11 

Performance and System Audits ............................................................................................... 11 

Preventative Maintenance ......................................................................................................... 11 

Assessment of Precision and Accuracy .................................................................................... 11 

Corrective Action ...................................................................................................................... 12 

Quality Assurance Reports ....................................................................................................... 12 



3 

Scope and Application 

This quality manual (QM) shall address the quality assurance and quality control practices to be 
employed by the laboratory and shall include at a minimum, quality assurance and quality 
control requirements specified in the test methods for which the laboratory seeks to obtain or 
maintain accreditation and documents, or references to documents, that contain the following 
elements: 

1. Laboratory organization and job descriptions.
2. Ethics and integrity clause.
3. Quality assurance objectives for measurement data.
4. Sampling procedures (when the laboratory performs the sampling).
5. Procedures for sample acceptance/rejection, custody, handling, and disposal of samples.
6. Calibration procedures and frequency.
7. Analytical procedures.
8. Acquisition, reduction, validation and reporting of data.
9. Internal quality control checks.
10. Performance and system audits.
11. Preventive maintenance.
12. Assessment of precision and accuracy.
13. Corrective action.
14. Quality assurance reports.

Each of the above references shall be discussed further in the QM.  As required, the QM will be 
reviewed and updated annually as needed.  

Organization and Job Descriptions 

The Tahoe-Truckee Sanitation Agency (TTSA) is a publicly owned wastewater treatment facility 
in California serving North Lake Tahoe and Truckee areas. Discharge compliance monitoring 
requirements are detailed in TTSA’s Monitoring and Reporting Program and Waste Discharge 
Requirements issued by the California State Water Resources Control Board. The facility has 
one main analytical laboratory and several smaller satellite laboratories. All compliance testing 
for reporting purposes is done within the main TTSA Laboratory, in accordance with CCR § 
64810.00, or is completed using field testing methods.  

TTSA laboratory personnel include a Technical Manager (TM) and numerous Analysts. The 
Technical Manager is the Agency Laboratory Director.  Analysts consist of Agency Chemists 
(e.g. Chemist I/II/III) and wastewater treatment plant operators (e.g. Operations Manager, Chief 
Plant Operator, Operations Supervisor, Operations Shift Supervisors and Operators OIT/I/II/III) 
whom received the required Demonstration of Capability (DOC) for the appropriate sampling 
analysis.   

The analysts are under direct supervision and report to the Technical Manager and the Technical 
Manager reports to the Operations Manager.  When wastewater treatment plant operators 
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perform the duties of an analyst, they shall report to the Technical Manager.  A copy of the 
Agency organization chart along with job descriptions are found in the Agency website 
(https://www.ttsa.net).  

For reporting purposes, the Technical Manager, or designee, provides sampling analysis data to 
the Chief Plant Operator. 

The laboratory shall designate a Technical Manager. Except as provided in subdivisions (b) 
and/or (c), below, the Technical Manager shall have at minimum: 

(A) Technical Manager
1) A baccalaureate degree in chemistry, biochemistry, biology, microbiology, natural or

physical science, environmental engineering, sanitary engineering, or chemical
engineering; and

2) Three (3) years' experience in the analysis of chemical, biological, or microbiological
samples in an environmental laboratory, prior to being designated Technical
Manager, subject to the following allowances:
a. A master's degree in chemistry, biochemistry, biology, microbiology, natural or

physical science, environmental engineering, sanitary engineering, or chemical
engineering may be substituted for one (1) year of the required experience;

b. A doctorate in chemistry, biochemistry, biology, microbiology, natural or
physical science, environmental engineering, sanitary engineering, or chemical
engineering may be substituted for two (2) years of the required experience.

(B) An employee of a drinking water or wastewater treatment facility, who holds a valid
CWEA Laboratory Analyst certification or CA-NV/AWWA Water Quality Analyst
certification, shall be deemed to meet the qualifications of Technical Manager if the
grade of certification has educational and experience requirements appropriate to the
scope of analytical testing in the facility's laboratory. The following table states the
grades of certification and the required training or experience to obtain for each grade.

Analyst Certification grades and Required Training or Experience 
CA-NV 
AWWA 

CWEA Required Training or Experience 

I I Microbiological Methods 
Solids Methods 
Biochemical Oxygen Demand (BOD) Methods 
Carbonaceous BOD Methods 

II II Titrimetric Methods   
Methods using Specific Ion 
Electrode Technologies 
Colorimetric Methods 

https://www.ttsa.net/
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III III Methods using Ion Chromatography   
Methods using Flame Atomic Absorption 

  
Methods using Graphite Furnace Atomic Absorption 

   

IV IV Methods using Gas or Liquid Chromatography 
Technologies   
Methods using Inductively Coupled Plasma 
Technologies 

 
(C) The following shall be exempt from meeting the requirements in subdivisions (A) and 

(B), above: 
1) An individual who has continuously held the position of Technical Manager at an 

environmental testing laboratory since the laboratory was first accredited, provided 
that the accreditation date was on or before December 31, 1994; and 

2) A director of a public health laboratory, pursuant to Health and Safety Code sections 
101150 and 101160. 
 

(D) The Technical Manager, and/or designee, shall: 
1) Comply with 2016 TNI Standard - Revision 2.1, Volume 1, Module 2, Sections 

4.1.7.2, herein incorporated by reference (with the exception of part [f]); or 
2) Be responsible for: 

a. All analytical and operational activities of the laboratory, including activities of 
satellite or mobile laboratories under the same certificate of accreditation; 

b. Supervision of all personnel employed by the laboratory, including personnel 
assigned to work in satellite or mobile laboratories under the same certificate of 
accreditation; and 

c. The accuracy and quality of all data reported by the laboratory, including data 
from satellite or mobile laboratories under the same certificate of accreditation. 
 

(E) Subdivision (D)(2), above, will become invalid three (3) years from the effective date of 
CCR § 64812.00, and laboratories will be required comply with subdivision (D)(1), 
above. 
 

(F) If a Technical Manager is absent for a period of time exceeding: 
1) Fifteen (15) consecutive days, a person meeting the qualifications of the Technical 

Manager shall be designated to serve as a temporary Technical Manager; or 
2) Thirty-five (35) consecutive days, ELAP shall be notified in writing. 

 
(G) Three (3) years from the effective date of CCR § 64812.00, a laboratory shall designate a 

Quality Manager. The Quality Manager, and/or their designee, shall comply with 2016 
TNI Standard - Revision 2.1, Volume 1, Module 2, Section 4.1.5(i), 4.1.7.1, 4.2.6, 
4.2.8.2, and 4.14.1, herein incorporated by reference. 
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An analyst is a designated individual who performs the “hands-on” analytical methods and 
associated techniques, and who is the one responsible for applying required laboratory practices 
and other pertinent quality controls to meet the required level of quality.  
 
TTSA laboratory personnel certification requirements are in accordance with the requirements 
for the Technical Manager and corresponding job descriptions. 

 
In accordance with the 2016 TNI Standard - Revision 2.0, Volume 1, Module 2, Section 4: 
Management Requirements, the laboratory shall: 

 
(A) Have the authority and resources needed to carry out their duties, including the 

implementation, maintenance and improvement of the management system, and to 
identify the occurrence of departures from the management system or from the procedures 
for performing tests and/or calibrations, and to initiate actions to prevent or minimize such 
departures; 

(B) Be free from any undue internal and external commercial, financial and other pressures 
and influences that may adversely affect the quality of their work; 

(C) Ensure the protection of its customers' confidential information and proprietary rights, 
including procedures for protecting the electronic storage and transmission of results; 

(D) Avoid involvement in any activities that would diminish confidence in its competence, 
impartiality, judgment or operational integrity; 

(E) Specify the responsibility, authority and interrelationships of all personnel who manage, 
perform or verify work affecting the quality of the tests and/or calibrations; 

(F) Provide adequate supervision of testing and calibration staff, including trainees, by 
persons familiar with methods and procedures, purpose of each test and/or calibration, and 
with the assessment of the test or calibration results; 

(G) Overall responsibility for the technical operations and the provision of the resources 
needed to ensure the required quality of laboratory operations; 

(H) Ensure that its personnel are aware of the relevance and importance of their activities and 
how they contribute to the achievement of the objectives of the management system. 

 

Ethics and Integrity Clause 
 
Laboratory personnel are required to uphold the highest ethics and integrity.  This is 
accomplished by being honest, accountable, and trustworthy. 
 
Additionally, TTSA has adopted Core Values (https://www.ttsa.net/core-values) which consist 
of: 

• Service 
• Professionalism 
• Teamwork 
• Initiative 
• Communication 

https://www.ttsa.net/core-values
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Quality Assurance Objectives for Measurement Data 
 
The objective of the quality control program at TTSA is to assure the overall system of technical 
activities that measures the attributes and performance of a process, item, or service against 
defined standards to verify that they meet the stated requirements established (e.g. Standard 
Methods for the Examination Water and Wastewater and Methods for the Chemical Analysis of 
Water and Wastes published by the Environmental Protection Agency); operational techniques 
and activities that are used to fulfill requirements for quality; also the system of activities and 
checks used to ensure that measurement systems are maintained within prescribed limits, 
providing protection against “out of control” conditions and ensuring that the results are of 
acceptable quality.  
  

Sampling Procedures (when the laboratory performs the sampling) 
  
Sampling in the plant is performed with automated composite sampling devices. Samples may 
also be a grab samples as needed or required. Composite sampling devices are programmed to 
sample a minimum of 8 timer per 24-hour period. The final effluent composite sampler is 
programmed to collect a sample volume based on current effluent flow (flow-based sampling). 
Operational requirements dictate additional sampling that may include multiple plant process 
sites and increased frequency of most constituents. Operations personnel involved in sample 
collection will log sample time collection on reportable composite samples. 
 
Sampling techniques, holding times and any required sample preservation follow the Standard 
Methods for the Examination Water and Wastewater or Methods for the Chemical Analysis of 
Water and Wastes published by the Environmental Protection Agency. Refrigeration and 
acidification are the most common means of preservation. The laboratory prefers to perform the 
required analyses of its samples as soon as possible so hold times and preservation are not a 
consideration in most cases. Samples that do not meet the storage and preservation requirements 
per Standard Operating Procedures (SOP) will be rejected. 
 
Groundwater sampling is done monthly and weekly by trained laboratory personnel. The number 
of wells sampled is determined by laboratory personnel availability. Field analysis is performed 
on each well for temperature, static well level, and pH. A calibrated field meter is used to 
measure pH and temperature after purging the well. A conductivity depth sounder is used to 
measure depth to water and calculate well volume to perform a three-volume purge of the wells. 
Well samples are obtained by a well pump or well bailer using appropriate calculations on TTSA 
Well Chain of Custody forms. Samplers are to be rinsed with DI water between usages. Samples 
should be kept in ice chests in the field and delivered to the laboratory as soon as practical. Pre-
marked bottles are rinsed three times except for the special bottles (VOA and Sterile Bottles) that 
have preservatives and are not to be rinsed. Samples will be kept in a 4° C refrigerator and 
analyzed for required constituents as soon as possible. 
 
Surface water sampling is performed twice a month. Laboratory personnel perform this sampling 
after trained in the specific Quality Assurance Project Plans (QAPP’s), Surface Water Ambient 
Monitoring Program (SWAMP) procedures, and TTSA Laboratory Field Method SOP’s. The 
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samples are filtered in the field (when applicable) and transported on ice. A chain of custody 
form is completed for all surface water samples. 
 

Procedures for Sampling Acceptance/Rejection, Custody, Handling, and 
Disposal of Samples 
 

(A) Drinking Water Analysis Custody: 
 

Public water purveyors and owners of private wells deliver samples to the TTSA 
laboratory for Total Coliform and Fecal Coliform Drinking Water (P/A) analysis. The 
laboratory will only accept these samples in bottles provided by the Agency. The Agency 
provides information related to appropriate sampling techniques and allowable hold times 
to all interested parties. Specific information regarding sample rejection protocol is listed 
in the Sample Receiving, Notification, and Reporting of Total Coliforms and E. Coli. in 
Drinking Water SOP. All information relating to the sample must be logged on the Chain 
of Custody forms as requested. Phone numbers, addresses, fax numbers are critical 
information for the laboratory to contact the appropriate parties if samples were to fail. 

 
(B) Sample Acceptance/Rejection: 

 
All samples must contain the required information, be within the acceptable hold times 
and have the appropriate documentation (e.g. Chain of Custody form) prior to being 
accepted. 

 
(C) Sample Handling: 

 
All samples are handled in accordance with corresponding SOPs.  
 

(D) Waste Disposal: 
 

Microbiological samples will be autoclaved before being disposed of. Hazardous waste is 
kept in appropriate containers and is disposed of through a certified waste disposal 
company. The regular hazardous waste stream consists of COD waste and SEAL auto-
analyzer waste. The plant chemical inventory is reviewed periodically to determine if 
additional out-of-use or expired chemicals need to be disposed of.  

 

Calibration Procedures and Frequency  
 
Instrument calibration and frequency will be done at regular intervals as recommended by 
instrument manuals and /or method requirements.  
 
Temperatures are recorded daily for ovens, incubators and refrigerators except for the 
microbiology incubators which are recorded twice per day at least 4 hours apart, when laboratory 
personnel are present. Semi-annual temperature checks with NIST certified thermometers are 
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performed to ensure precise temperature controls. These thermometers are replaced or 
recalibrated every 5 years.  
 
Calibration of pH meter(s) is done before the use of the pH probe using single aliquots of 2 
different buffers with a check of a third buffer. Electrodes will be replaced when the recorded 
slope values show failure or when response times become unacceptable.  
 
Spectrophotometers have internal wavelength checks each time they are used, and lamps will be 
replaced as needed. Flow through cells will be cleaned daily and if poor reproducibility is 
observed additional cleaning will be attempted before replacement.  
 
Calibration curves are performed as required for each analysis, some as often as each batch and 
others as new reagents are incorporated into the analysis. Calibration curve information such as 
slope and correlation coefficient are calculated and recorded with raw data and checked with 
previous curves for acceptability. Correlation coefficients should be at least 0.995 and the 
standard curve values should fully bracket expected concentrations of samples analyzed. 
Samples which exceed the maximum standard curve concentration will require dilutions and 
reanalysis.  
 

Analytical Procedures  
 
All analytical procedures are performed as stated in the laboratory SOPs. All SOPs are reviewed 
and updated annually or as needed. 
 
The analytical procedures used at TTSA are listed in the following table. 
 

Procedure Procedure # Reporting Levels/MDL’s 
      
Microbiology of Drinking Water     
Total Coliform SM9223 B Colilert Present/Absent 
E. Coli SM9223 B Colilert Present/Absent 
      
Microbiological Methods for Non-
Potable Water and Sewage Sludge     

Total Coliform SM9221 B, C <1.8 MPN  
Fecal Coliform SM9221 C, E <1.8 MPN  
      
Inorganic Constituents in Non-
Potable Water     

Chloride EPA 300.0 0.1 mg/L 
Nitrate EPA 300.0 0.01 mg/L 
Nitrite EPA 300.0 0.01 mg/L 
Nitrate-nitrite, Total EPA 300.0 0.01 mg/L 
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Sulfate EPA 300.0 0.1 mg/L 
Total Kjeldahl Nitrogen EPA 351.2 0.1 mg/L 
Turbidity SM2130 B 0.1 mg/L 
Alkalinity SM2320 B 5 mg/L 
Residue, Filterable (TDS) SM2540 C 1 mg/L 
Residue, Non-filterable (TSS) SM2540 D 0.1 mg/L 
pH SM4500-H+ B 1-13 SU 
Ammonia SM4500-NH3 G 0.1 mg/L 
Dissolved Oxygen SM4500-O G 0.1 mg/L 
Phosphate, Ortho SM4500-P E 0.01 mg/L 
Phosphate, Total SM4500-P E 0.01 mg/L 
Biochemical Oxygen Demand SM5210 B 5 mg/L 
Total Organic Carbon SM5310 B 0.1 mg/L 
Chemical Oxygen Demand HACH 8000 11 mg/L 
Temperature SM2550 B 0.1 °C 
      
Metals and Trace Elements in Non-
Potable Water     

Iron SM3500-Fe B 0.01 mg/L 
 
Laboratory personnel conducting sample analysis on reportable data are to complete an initial 
Demonstration of Capability (DOC) for each procedure before reporting results. All laboratory 
personnel are required to perform a DOC per procedure annually.  
 
The laboratory is developing a training program to ensure compliance samples are analyzed in 
accordance with the QM. The training program includes the initial observation of procedure(s) 
by the Technical Manager, or designee, followed by a “hands on” demonstration on real samples 
until the analysts are able to successfully complete the DOC.  
 
All training documentation shall be maintained for record keeping.  
 

Acquisition, Reduction, Validation and Reporting of Data 
 
Data is acquired through the development of worksheets, which are maintained in the laboratory 
and used for regulatory reporting and plant operational control. Standard curves, control, 
duplicate samples, and matrix spikes will all be run as appropriate with unknown samples to 
validate results. Appropriate sample size is known for most samples and multiple sample sizes 
will be analyzed as conditions dictate. Caution is given to reporting results in the required units 
and questionable results will be immediately reported to the Technical Manager, or designee; the 
Chief Plant Operator; and/or Operations Manager. All worksheets and analysis will be reviewed 
by the Technical Manager, or designee.  
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Internal Quality Control Checks  
 
Appropriate high- and low-level controls, duplicates and matrix spike samples will be run with 
unknown samples. Quality control charts will be maintained with plus or minus 3 standard 
deviations used as control limits for appropriate methods. Duplicates should generally not be 
greater than 10% relative percent difference and matrix spike recoveries should be 80% – 120%. 
Exceptions to these controls’ limits may be occasionally observed when dealing with samples of 
very low concentrations.  Analyses will be repeated when indicated by quality control samples. 
 

Performance and System Audits  
 
Performance audits are done by proficiency testing of unknown samples which are either 
purchased from vendors approved by ELAP or are created by Technical Manager or designee. 
These samples are analyzed by laboratory procedures and the results are compared to the known 
values. The Technical Manager, or designee, will perform annual system audits documenting 
compliance with all laboratory policies and procedures. Corrective actions will be noted, and 
audit reports shall be provided as requested.  
 

Preventative Maintenance  
 
Laboratory instruments are to be kept clean and properly maintained per manufacturer’s 
specifications and recommendations. Maintenance logs for each piece of equipment are kept for 
service provided by laboratory personnel and major repairs, if needed, will be performed by the 
instrument’s manufacturer.  
 
Currently the laboratory contracts annually with Mettler-Toledo for analytical balance preventive 
maintenance as well as SEAL Analytical for service on the AQ+ autoanalyzer. 
 
Certified weights are sent out for re-calibration and re-certification every five years or as 
required. 
 

Assessment of Precision and Accuracy  
 
The assessment of precision and accuracy is a continual process using quality control charts, 
record of duplicates and spike recoveries. Historical trends of TTSA’s plant operation can also 
serve as a check, as sample values do not typically vary significantly from day to day.  
 
Each test batch performed by an analyst is to be reviewed by the Technical Manager, or 
designee. 
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