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I PROJECT MANAGEMENT 

1 . I  INTRODUCTION 

I The Porter-Cologne Water Quality Control Act (Porter-Cologne) is the principal law governing vmter 
quality regulation in California. This statute established the State Water Resources Control Board 
(SWRCB) and nine Regional Water Quality Control Boards (RWQCBs), which are charged with 
implementing its provisions. Porter-Cologne establishes a comprehensive program for the protection 

I of vmter quality and the beneficial uses of water. 

Staff from the California Regional Water Quality Control Board, Colorado River Basin Region 
(Regional Board), will determine whether discharges in' the vicinity of the Salton Sea are adversely 
impacting water quality of the lake. The Regional Board is the lead agency on this project. 
Specifically, this investigation focuses on Salton Sea surface water quality from the outflow of the 
Coachella Valley Water District and the Imperial Irrigation District drain systems, and the Alamo and 
New Rivers. This Quality Assurance Project Plan (QAPP) is subject to approval by  Regional Board 
staff. 

This QAPP follows the format that the U.S. Environmental Protection Agency (USEPA) established 
in its Requirements for Quality Assurance Project Plans for Environmental Data Operations, EPA 
QA/R-5, March 2001. This QAPP also complies with quality assurancelquality control (QAIQC) 

procedures of the SWRCB Quality Assurance Program Plan (State Water Resources Control Board 
1994). This QAPP describes the quality assurance (QA) and quality conlrol (QC) procedures 
associated with monitoring activities to characterize impacts of aforementioned discharges on the 
Salton Sea. 

The Quality Assurance Officer is responsible for ensuring that QAPP commitments are implemented 
and fo l lowd to meet project objectives. The Quality Assurance Officer will be independent from 
the units generating data for this project. The Quality Assurance Officer may, upon mutual 
concurrence, request modification of this QAPP by the project manager. .The QAPP modification 
process consists of incorporating necessary changes into the QAPP document, obtaining approval 
signatures, and distributing the revised document to project personnel. 

1.2 PROJECT TASK ORGANIZATION 

Specific project responsibilities of the Regional Board staff are outlined below, A project 
organization chart is in Appendix I. 

Jose Angel, Project Supervisor, Supervising WRC Engineer, 760-776-8932 
• Review and approve the QAPP and subsequent revisions. 
a The primary decision maker, responsible for oversight of the project at  Regional Board level. 

Doug Wylie, Project Manager, Senior WRC Engineer, 760-346-6585 
a Review and approve the QAPP and subsequent revisions. 
• Ensure that the QAPP is implemented and fo l lowd to meet the project objectives. 
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e Review reports and ensure plans are implemented according to schedule. 
a Conduct Health and Safety briefing for sampling team prior to each sampling event. 
@ Coordinate field and laboratory activities. 
e Conduct project activities in accordance with the QAPP. 
o Report to the Quality Assurance Officer and management regarding the project status. 

Prepare interim and final reports for the Quality Assurance Officer and management. 

Maria de la Paz Carpio-Obeso, Quality Assurance Officer, Environmental Scientist. 760-674-0803 
D Review and approve the QAPP and subsequent revisions. 
B Ensure thatthe QAPP is implemented and fo l lomd to meet the project objectives. 
o Reviewreports and ensure plans are implemented according to schedule. 
e Responsible for operation of the Regional Board Laboratory. 
8 Responsible for coordinating lab quality assurance activities. 

Jeff Allred, Field Lead Person, WRC Engineer, 760-776-89$6 
o Responsible for maintaining and calibrating instruments in the field. 
I3 Responsible for coordinating filed activities and ensuring they are consistent vitk OAPP. 
@ Assist with monitoring activities as required. 
0 Prepare a narrative report on sampling event for the Project Manager. 
@ Responsible for delivery of samples to the laboratory. 
0 Responsible for decontamination of sampling equipment used in field. 

Nadim Zeywar, Field Sampler, Environmental Scientist, 760-776-8971 

a Assist with monitoring activities as required. 
c Prepare the Quality Assurance Project Plan ((SAPP) and revisions. 
0 Responsible for processing data, maintaining the project database, and validating the field 

data. 

Jason Voskanian, Field Sampler, SETT, 760-776-8930 
B Assist with sampling activities as required. 
@ Responsible for delivery of samples to the laboratory. 

Phan Le, WRC Engineer, 786-346-7431 
e Assist with sampling activities as required. 
B Responsible for calibration of metering equipment prior to sampling event. 
s Responsible for assisting Lab Director vith water quality analysis. 

Jon Rokke, Field Sampler, WRCE, 760-776-8959. 
e Assist with sampling activities as required. 
B Responsible for delivery of samples to the laboratory. 

Kola Olalunbosun, Field Sampler, WRCE, 760-776-8986 
o Assist vith sampling activities as required. 
e Responsible for delivery of samples to the laboratory. 

Theresa Illare, Field Sampler, Environmental Scientist, 760-776-8971 
63 Assist vith sampling activities as required. 
B Responsible for delivery of samples to the laboratory. 
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Maribel Rodriguez, Field Sampler, SETT, 760-776-8971 
o Assist with sampling activities as required. 

Jose Cortez, Field Sampler, WRC Engineer, 760-674-8142 
o Assist with sampling activities as required. 

Logan Raub, Field Sampler, Environmental Scientist, 760-776-8966 
Assist with sampling activities as required. 

Ivory Reyburn, Field Sampler, Environmental Scientist, 760-776-8933 
o Assist with sampling activities as required. 

1 .3  PROBLEM DEFINITIONIBACKGROUND 

The Salton Sea Transboundary Watershed is located in southeastern California in the Colorado 
Desert region of the Sonoran Desert. This watershed drains approximately 8,360 square miles and 
contains five main surface water bodies: the Salton Sea, Alamo River, New River, lmperial Valley 
agricultural drains, and Coachella Valley storm water channel (Whitewater River channel). 

Pursuant to Section 303(d) of the Clean Water Act (CWA), the Regional Board is developing a 
nutrient Total Maximum Daily Load (TMDL) for the Salton Sea. This TMDL is being developed 
because the Region's 303(d) list of impaired water bodies identifies the Salton Sea as water quality 
limited, in part, because nutrient (biostimulatory substance) concentrations violate the water quality 
objectives (WOOS) esablished by  the Regional Board to protect the following Salton Sea beneficial 
uses: aquaculture; warm freshwater habitat; wildlife habitat; preservation of rare, threatened, or 
endangered species; water contact recreation; non-contact water recreation; and potential induswial 
service supply. Other violated WOOS include aesthetic qualities, dissolved oxygen, biostimulatory 
substances, and turbidity. 

The Alamo and New Rivers transport agricultural discharge and municipal effluent from the Imperial 
Valley to the Salton Sea. In addition, the New River transports municipal and industrial effluent 
from Mexicali, Mexico, The Whitewater River transports agricultural discharges, and municipal and 

industrial effluent, from the Coachella Valley. In addition, agricultural drains discharging directly to 
the Sea are an important source of pollutants. 

The Salton Sea is classified as a eutrophic lake - impaired by  nutrients, which result in low 
dissolved oxygen, high ammonia and phosphorus levels, algal blooms, and foul odors. The Salton 
Sea is a federal (since 1924) and state (since 1968) designated repository for agricultural, surface, 
and subsurface drainage waters from the lmperial and Coachella Valleys. Over 70% of freshwater 
inflows to the Sea consist of agricultural drain water from lmperial Valley. Because the Sea has no 
outlet and an evaporation rate of 152 cmlyear, salts concentrate in it and nutrients enhance the 
formation of eutrophic conditions. 

Great concern has been expressed about the Salton Sea's increasing salinity, contamination from 
agricultural and urban sources, algal blooms, and disease outbreaks and large die-offs of fish and 
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waterbirds between 1992 and the present date. Concern has increased due to the importance of 

-the Salton Sea ecosptem to +he P a ~ i f i ~  Flynay and endangered spesies, 

Therefore, the Regional Board staff is developing a monitoring program to quantify the loads of 
nutrients to the Salton Sea. This estimation will be included into the TMBL for the Salton Sea. 

1.4 PROJECTITASK DESCRIPTION 

Water samples will be analyzed by the laboratory for orthophosphates, total phosphorus, nitrate, 
nitrite, ammonia, total nitrogen, total organic carbon, calcium carbonate (hardness), alkalinity, 
sulfate, biological oxygen demand, chemical oxygen demand, chlorophyll A, total suspended solids 
(TSS), and turbidity. Field measurements will be made for temperature, pH, dissolved oxygen (DO), 
electrical conductivity (EC), redox potential, and water flow. 

The project consists of monthly sampling events for a minimum of 24 months. During each of 
these sampling events, water samples will be collected from forty seven (47) mor~itoring stations, as 
described in Section 2.1, below. Data from the sampling events, in addition to previously collected 

data, will be assessed b y h  project's Quality Assurance Officer based on the results of quality 
control activities such as analysis of quality control samples and adherence to quality control 
procedures in the collection and storage of samples. The Project Manager will maintain organized 
records containing all original sample documentation, such as field notes, chain of custody forms, 
and laboratory analysis results. 

1.5 DATA QUALITY OBJECTIVES AND CRITERIA 

The mission of the Regional Board is to preserve and enhance the water quality in the Region for the 
benefit of present and future generations. With this concept in mind, the Regional Board will ensure 
that beneficial uses of water bodies vvithin the Region are protected as required by  State and 
Federal laws; this implies that regulatory actions mil  be talten if a pollution source is identified. 

The Water Quality Control Plan for the Colorado River Basin Region (Basin Plan) established water 
quality objectives that mill protect beneficial uses of its water bodies, in this case the Salton Sea. 
The quality of data obtained for this project should support a determination of whether contributing 
streams in the Salton Sea are degrading water quality in lhe lake (source analysis). To determine the 
extent to which discharges of nutrients from rivers and agricultural drains are impacting the Salton 
Sea, Regional Board staff will collect water samples and monitor water quality at  the outflow of the 
main rivers and agricultural drains for key indicator parameters. Monitoring stations mere chosen 
based on best professional judgment, locations of contributing streams, pn?vious sampling results, 
direction of flow in the lake, inflom, and site safety and accessibility. 

The Regional Board also will use the data for water quality control planning. In turn, this 
information may be used by the Regional Board for the recommendation/implementation of 

infrastmcture projects that would result in the elimination of pollution caused by the contributing 
inflom. 



As indicated in Section 1.4, the purpose of this project is to determine the amount and sources of 
nutrient loading to the Salton Sea. As a result, special attention will be placed on the interpretation 
of the laboratory nutrient analysis. 

Because of these data quality needs, strict adherence to holding times, bottle and preservation 
requirements, collection techniques, and analytical methodology as stated in the published methods 
and within the contents of this document is necessary. Data quality objectives for all of the 
measured parameters are listed in Table No. 1 below. Data Quality Indicators are discussed in 
Section 1.4.1. 
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Table I :  QA Objectives for all Measured Parameters 

0-20096 air saturation: f 
2% of reading or 2% of 

208-5096 air saturation: 

k 0.5% + 0.001 



' Completeness criteria will not be applied to results from QC samples. 

1.5.1 DATA QUALITY INDICATORS 

Precision - 
The degree of refinement of a measurement will be assessed as the relative percent difference 
(RPD) for laboratory duplicate samples and field duplicates. 

RPD = 
(c1- c2)*100 

(F] RPD = relative percent difference 
CY = larger of the reported value or measurement 
C2 = smaller of the reported value or measurement 

Standard deviation will be used if precision is calculated from more than 3 replicates. 

Accuracy 

Degree of conformity of a measurement to the actual value or standard will be determined by using 
spiked samples for inorganics. Samples marked QAIQC will be submitted to the current laboratory 
contractor to evaluate any matrix effects. The samples will be analyzed for ammonia and nitrates, 
spiked, and reanalyzed. The percent recovery for the QAIQC samples will be calculated and used to 
assess matrix interference. The following will be used when a reference material is used: 

%R = Percent recovery 

%R = 100 * (2) CM = Measured concentration of reference material (RM) 
CRM = Actual concentration of reference material (RM) 

Representativeness 

Representativeness will be assured by using a statistically significant number of water samples. 

Completeness 

A minimum of ninety-five percent (95%) of the water samples collected are expected to yield valid 
usable data. This will result in the generation of sufficient data to meet the final test design criteria. 

%C = Percent completeness 
%C=IOO*(;) V = Total number of measurements or laboratory results judged valid 

T = Total number of measurements or laboratory results 

1.6 DOCUMENTATION AND RECORDS 

In order to maintain a clear record of sample collection and custody, Regional Board field staff will 
keep field notes, sample collection records, copies of chain of custody forms, and quality control 
sample records for each sampling event. 
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Regional Board staff will maintain Project records in accordance with the QAPP. These records will 
consist of: 

o field logslnotes, quality control logs, and calibration logs 
e laboratory analytical reports 
s~ preliminary data reports summarizing field activity and quality control for each sampling event 
e miscellaneous correspondence 

final report 

The field notes will be entered into bound field log notebooks with pre-numbered pages. Each page 
of the field logs and field data worksheets will be dated and signed by a rwember of the sampling 
team at each sampling station, at the time of sampling, and the following information will be 
entered into the field log book: 

0bsew.vations about the weather and sampling station 
The latitude and longitude of the sampling station, as determined using a global positioning 
system (GPS) receiver when necessary 
Identification codes (sample I.D.), specific samplirlg point locations, and sampling methods for 
all samples taken. 
The instream YSI readings for temperature, dissolved oxygen, pH, conductivity, and Redox 
Potential. 
Sample codes and time and location of preparatior~ for all quality control samples prepared in the 
field 
Any deviations from QAPP procedures 
Any noteworthy observations . 
Flow data 

Quality control (QC) samples will be documented in a bound Quality Control Log with pre-numbered 
pages. The Quality Control Log will document the q~~ality control samples submitted to laboratories 
and the results of the analysis of these samples. For each QC sample, the quality control log will 
contain the: 

e sample identification code 
4 supplier of the QC sample 

value reported by the supplier 
a date sf preparation and submission 
e name and signature of the person submitting the QC sample 

laboratory performing the analysis 
analysis method 

c reported value from the laboratory 

Calibration of the YSI 6600 multiprobe multi-parameter water quality sonde  ill be documented in a 
bound calibration log field notebook with pre-numbered pages. The calibration log will contain: 

a date and time of calibration 
c persons performing the calibration 
a signature of one of the persons performing the calibration 



all standard solutions used in calibration, including the source and date of preparation of the 
standard solution 
initial reading of the YSI when tested against each standard solution, and the temperature of 
each standard solution at  the time of calibration 
any deviations from the QAPP 
any difficulties or relevant notes about the calibration 

Upon completion of the laboratory analysis of the samples from each sampling event, the laboratory 
will prepare and submit to the Project Manager a Laboratory Analytical Summary. The summary 
should consist of analytical results and chain of custody forms. 

A Preliminary Data Report will be developed by the Project Manager, and filed with the Quality 
Assurance Officer within 10 days from the date the Project Manager receives all lab results for a 
sampling events. This report will summarize field activities and observations; it also will include 
field measurements and the results of laboratory analysis. This report also will include a 
quantitative analysis and discussion of the results of quality control activities, and what these 
results indicate about the quality of data generated in each sampling event. The report can also 
include recommendations to improvelmodify the QAPP. 

The field logs, quality control log, and calibration .log along with all additional documentation 
consisting of any laboratory records and chain of custody forms, will be stored in an organized 
manner by the Laboratory Director, and will be stored in an accessible manner at the Laboratory. 

Once all the sampling is completed, a narrative report will be prepared by the Project Manager for 
the Quality Assurance Officer and management. At a minimum, this report will discuss any 
problems encountered .and their solutions. Additionally, i t  will discuss any deviations from this 
QAPP, if any, as well as the quality of all data. 

Quality control records will be maintained documenting the preparation and use of quality control 
samples and equipment calibration. Chain of custody forms will contain sample identification codes, 
collection times and locations, and names and signatures of all persons in custody of the samples. 

Laboratory records of sample analysis nil1 be collected from each laboratory, shoving the samples 
analyzed, the persons analyzing the samples, the time and date of analysis, and any deviation from 
standard operating procedures. In addition to maintaining the documentation and records listed 
above, Regional Board staff will enter all data and meta-data from these forms into a single 
database, which will be utilized for data validation and data assessment. Meta-data is all the 
relevant information related to the data itself. The maintenance of the database, as w l l  as the 
storage of all documentation and records listed above, will be the responsibility of the Project 
Manager. 

1.6.1 TRAINING AND CERTIFICATION REQUIREMENTS 

Field samplers must have completed a 40-hour OSHA-approved HAZWOPER training course, and if 
necessary an &hour HAZWOPER yearly refresher course. The Project Manager will ensure that all 
field samplers have valid and current HAZWOPER training. There are no specialized 
traininglcertification requirements needed to perform the Project's activities. 
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2 DATA GENERATIOMICIATA ACQUISITION 

2.1  SAMPLING PROCESS DESIGN 

During the project, Regional Board staff will take samples and collect data from sixty (60) 
monitoring stations in the Salton Sea at  the contributing inf low. The Laboratory will be required to 
conduct the analyses within the specified holding periods, and in a reasonable time. The Project 
Manager and QA Officer will evaluate the data generated during each sampling event to determine if 
any changes in the BAPP are necessary to better meet study objectives. The folloning paragraphs 
provide the rationale for the selection of the constituents and monitoring stations. 

2.1.1 SAMPLING CONSTITUENTS 

The fifteen monitoring stations mill be sampled for the constituents listed in Table No. 2, below. 

Table 2: Sampling C:onstituents 

I Nitrite-N I m n / ~  1 USEPA 353.2 I 

Total Phosphorus 

Ammonia-N 

Total Kjeldahl Nitrogen 

Total Organic Carbon mg/L . 

I 1 
ma/L USEPA 350.1 

I Hardness (CaCO3) I m n l ~  I USE PA 130.2 I 
Alkalinity 

Sulfate 

Chemical Oxygen Demand USE PA 410.2 

Total Suspended Solids USEPA 168.2 

Turbidity USEIBA 180,l 
Temperature YSI Probe 

ma/L USEPA 375.7 

Biological Oxygen Demand 
(28°C BOD5) 

I PH 1 :;nits 

Dissolved Oxygen YSI Probe 

Electrical Conductivitv (E C) ~rnhos/cm YSI Probe 

Chlorophyll A 
HPLC, Bidigare et  al. 

mg/L 

I Redox Potential I YSI Probe I 

USEPA 405.12 



The sampling constituents include both causal factor indicators (nutrients that stimulate plant 
growth) and biological response indicators (assessment of impacts on water quality). The 
complexity and site-specific nature of biostimulatory substances require an array of indicators to 
assess and estimate the load. 

Phosphorus 
Phosphorus concentration is considered an indicator because algal growth in the Salton Sea may be 
limited by the availability of that nutrient. It can be measured in several forms. Total phosphorus 
(TP) and orthophosphates are used largely for setting criteria for lake management. TP (organic and 
inorganic phosphorus) is important for TMDL load estimations and numeric targets. Orthophosphate 
is directly available for plant uptake. 

Nitrogen 
Nitrogen concentration can serve as a valuable indicator in nitrogen limited ecosystems. It can be 
measured in inorganic (ammonia, nitrate, nitrite) and organic (total nitrogen) forms. Inorganic forms 
are available for algae uptake. Total Kjeldahl nitrogen is often a good indicator of algal biomass in , 

lakes. 

Dissolved Oxygen Concentration 
Dissolved Oxygen Concentration is an important indicator where aquatic life is a beneficial user. 
This parameter is used widely and is established in state m t e r  quality standards. . 

To fa1 Organic Carbon 
Total Organic Carbon may indicate the available energy source for the heterotrophic community and 

their response impact to algal growth. The measurement of total organic carbon also can indicate 
or be interfered by the amount of suspended sediments. 

To fa1 Suspended Solids 
TSS has an impact on water transparency and its source may be both algae and sediments. Site- 
specific quantitative relationships can be developed to predict transparency. TSS reveals the fine 
suspended solids that frequently are transported with m t e r  flow. Phosphorus generally adsorbs to 
these fine sediment particles. This is one pathway of phosphorus to the Salton Sea. 

Electrical Conductivity or Total Dissolved Solids 
TDS or E C is a measurement of salinity. 

Chlorophyll A 
Chlorophyll A is a reliable indicator of algae biomass. This is the photosynthetic pigment of algae 
cells. Algae are generally either directly (algal blooms) or indirectly (low dissolved oxygen, low pH, 
high turbidity) responsible for several problems due to excessive nutrient concentration. Both 
seasonal mean and instantaneous maximum concentrations can be used to determine impairments. 

Transparency 

Secchi depth is widely used to estimate algal biomass and trophic state, although this estimation 
can be interfered from a variety of other sources like suspended sediments. Turbidity also is used 
to estimate both algal biomass and trophic state. 
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Excess algae levels can be responsible for extreme diurnal fluctuations in w t e r  pH. Generally, 
aquatic organisms are most sensitive to extreme pH leve,s. 

Hardness 
Hardness can be represented as the sum of calcium and magnesium concentrations. 

Alkalinity 
Alkalinity describes the capacity of m t e r  to neutralize acid. 

Nutrient ratios 
Ratios of nutrient concentrations might indicate the relative intensity of algal growth in a calendar 
season (summer : winter), crop growth season (vegetable crops : perennial crops), response to a 
specific stream, etc. However, this ratio may be difficult to interpret due to u n k n o w  mixing times 
and unknow algae uptake rates. 

Redox Po ten tial 
Redox Potential indicates the reducing conditions of the lal<elriver, dissolved oxygen, and 
bioavailability of other ions. 

Biological Oxygen Demand 
Biological Oxygen Demand is a nutrient overenrichment indicator. This parameter reveals the 
amount of bioavailable carbon (energy) for heterotrcfphic microorganisms. These organisms are 
active and important in nitrogen and phosphorus cyc:les. Therefore, this parameter may indicate 
microbial activity and nutrients available for algae uptake. 

Chemical Oxygen Demand 
Chemical Oxygen Demand is used to measure everything that can be oxidized in the water sample 
(organic and inorganic). 

2.1.2 MONITORING STATIONS 

Regional Board personnel conducted field inspections in the area of the lake to ascertain general 
characteristics (e.g., direction of flow, cross-sectional areas, flow) of tributaries, and to identify 
potential sampling points. Currently, almost all drains and rivers fill be monitored. However, future 
monitoring stations bil l be chosen based on best professional judgment, locations of contributing 
streams, previous sampling results, direction of flovl in the lake, inf low, and site accessibility. 
Visual inspections on flow direction and flow rate 01: the small drains will be conducted prior to 
sampling to indicate any backflow from the Salton Sea . to  the drains. .Table No. 3 shows the 
monitoring stations. 
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Table 3: Description of Sampling Stations 

Grant Street Drain, Riverside 

1 3  
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1 24 CAC Caleb Channel, Riverside County 

25 CST2 Cleveland Streei: 6.5 Drain, Riverside County 

26 MST McKinley Street Drain, Riverside County 

1 27 SCR Salt Creek, Riverside County 

Niland 5 Drain, lmperial County 

Niland 4 Drain, Ilmperial County 

N D3 Niland 3 Drain, Imperial County 

1 31 N D2 Niland 2 Drain, lrnperial County 

Niland il Drain, l~nperial County 

Z Drain, Imperia County 

1 34 WD W Brain, Imperial County 

35 UD U Drain, Imperial County 

36 TD T Drain, Imperial County 

1 37 SD S Drain, Imperial County 

1 38 RD R Drain, Imperial County 

1 39 QD Q Brain, Imperial County 

1 40 PD P Drain, Imperial County 

1 41 OD O Drain, Imperial County 

1 42 ARO Alamo River Outlet (Garst Road), Imperial County 

1 43 V D ~  Vail 3 Brain, Imperial County 

1 44 PUMD Pumice Brain, Imperial County 

45 VD5 Vail 5 Drain, Imperial County 

46 VD5A Vail5A Brain, Imperial County 

1 47 VD6 Vail6 Drain, Imperial County 

Vail Cut-Off Brain, lmperial County 

New River Outlet, lmperial County 

14 
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50 TRD12 Trifolium 12 Drain, Imperial County 

5 1 TRD13 Trifolium 13 Drain, Imperial County 

52 TRD14A Trifolium 14A Drain, Imperial County 

53 TD 1 Trifolium 1 Drain, Imperial County 

54 TRSD Trifolium Storm Drain, Imperial County 

55 TRD18 Trifolium 18 Drain, Imperial County 

56 POED Poe Drain, Imperial County 

57 TRD19 Trifolium 19 Drain, Imperial County 

58 TRD20 Trifolium 20 Drain, Imperial County 

59 TR D22 Trifolium 22 Drain, Imperial County 

60 TR D23 Trifolium 23 Drain, Imperial County 
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To help determine the spatial distribution in the area of the monitoring station, the monitoring 
station consists of three (3) sampling points (§I, S2, and S3) ,  distributed along the surface and 
perpendicular to the flow of the canalldrain being monitored. At the outlets of the New and Alamo 
Rivers, the sampling points are to be spaced at  approximately equal intervals from each other and 
from the edge of the canalldrain (i.e., at  a distance equal to w14, where "w" is the top width of the 
cross-sectional area). Figure No. 1, below, illustrates this. 

Figure 1: Sampling Points al: Monitoring Stations 

However, at  the other monitoring locations, only one ~ o i n t  will be used because of the narrowness 
of the drains. 

2.2 SAMPLING METHODS REQUIREMENTS 

In order to obtain comparable and accurate results, appropriate sampling protocols must be followed 
uniformly at each sampling station for each constituent during all sampling events. The following 
tm sections describe sampling and handling procedures for each sample parameter. 

2.2.1 BIOLOGICAL, CHEMICAL. AND PHYSICAL INDICATORS 

To prevent sample contamination, one pre-cleaned sample bottle dll be dedicated for each sample 
parameter or parameters at each sampling point. Grab samples will be taken at  one (1) foot below 
water surface ( b w )  at  each sampling point of each monitoring station using a 1068-ml polyethylene 
pre-cleaned bottle attached to the end of a "S wing Sampler@". Then, with the sampler downstream 
of the bottle, the bottle mill be plunged downwrd approximately 1 foot into the water, and allovved 
to fill w i t h  the opening pointed slightly upward into the current. The bottle then will be raised out 
of the mter ,  and the 1000-ml sample mill be distributed immediately to the appropriate, uniquely- 
labeled sample bottles ($78-mL). The bottles then \ill be immediately capped tightly and placed 
into ice chests. The bottles mill be obtained from -he laboratory contractor and will contain the 
required preservatives. 

In order to ensure accurate results, acceptance recluirements for all sarnple containers are as 
follov\if;: 

a Inorganic Sample Storage Containers are to be certified clean and pre-preserved 
Organic Sample Storage Containers are to be certified clean and pre-preserved 



The laboratory contractor must submit wit ten documentation verifying sample container 
specifications 

Table 4 shows required containers, preservatives, techniques, and holding times for all constituents. 

Table 4: Required Containers, Preservatives, Techniques, and Holding Times 

2.2.2 FIELD MEASURED PARAMETERS 

lined, white poly 

A YSI 6600 Multiprobe will be used to measure the levels of dissolved oxygen (DO), pH, 
temperature, electrical conductivity (EC), and redox potential at  each sampling point. The probe will 
be deployed at  one (1) feet bws. The readings from the YSI 6600 probe will be taken within, at  
most, a tvm-foot radius of the point of sample collection, simultaneously as the samples for .lab 
analyses are collected. The sample ID numbers, YSI 6600 readings, field observations, and any 
deviation from standard operating procedures will be recorded in the field notebook immediately 
following collection of each sample. Also, stream flow will be obtained from USGS, IID, and CVWD 
measurements. 

Chemical Oxygen 
Demand 
Sulfate 
Alkalinitv 
Total Phosphorus 

Ammonia 

Total Organic Carbon 

Chlorophyll A 

Hardness (CaC03) 
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I -L  low density 
polyethylene 
bottle with poly- 
lined, white poly 
cap 
VOA vial 
I -L  low density 
polyethylene 
bottle with poly- 
lined, white poly 
cap 
I -L  low density 

polyethylene 
bottle with poly- 
lined, white poly 
cap 

Cool below 4 OC; Sulfuric 
Acid Preservative 
(PH Q) 

Cool below 4 OC 

below OC; Mg 
C 0 3  

Cool below 4 OC; Sulfuric 
Acid Preservative 
(PH Q) 

28 days 

28 days 

28 days 

Analysis should be 
ASAP 

following sampling 

6 months 



2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Each sample container will be labeled vvith a unique :;ample identification code, as mll as the date 
and location where the sample was taken. The sample I[% code is of the format: 

Project - Sampling Station - Location - Sample Type - Sample Parameter 

The location refers to the cross-section, which is numbered from lefi: to right when facing 
dowstream. Sample type indicates a sample (01, duplicate (11, spilta? (21, MSIMSD (matrix 
spikelmatrix spike duplicate) (314). Nitrate, nitrite, ammonia, total Kejldahl nitrogen, 
orthophosphates, total phosphorus, total organic carbon, calcium carbonate, sulfate, biological 
Oxygen demand, chemical oxygen demand, chlorophyll A, Turbidity, and total suspended' solids 
parameters are indicated by N63, N62, NH3, TKN, o-P04, Total PO3, TOC, CaCO3, S64, BOD, 
COD, CHL A, TUR, and TSS respectively. Waterproclf ink will be used to encode the self-adhesive 
sample labels. The labels will be affixed to the sample bottles according to manufacturer's 
specifications. 

All samples for lab analyses nil1 be placed in waterproof plastic "zip lock" bags and immediately be 
stored in an ice chest. Samples from each cross-section shall be stored in separate zip lock bags. 
The ice chest will contain sufficient ice to maintain the samples at a temperature below 4% at  all 
times until they are relinquished to the appropriate laboratory personnel. The samples will be 
delivered to the appropriate laboratory, taking into corlsideration the holding times listed in Table 4. 
A ten-day notice A l l  be given to the analytical laboratcry prior to the delivery of samples. Samples 
will be retained in the custody of Regional Board staff until they are delivered to laboratory 
personnel. 

All samples will be delivered with chain of custody forms. A sample chain of custody form is 
included in Appendix I I .  Any violation of holding times or other sample handling and custody 
requirements will be reported to the Project Manager and the QA Officer, and recorded in the qualily 
control records, and taken into consideration during data validation, as described in section 4.1. 

2.4 ANALYTICAL METHODS REQUIREMENTS 

The laboratory will analyze all samples except the field measurements. Spike samples for laboratory 
analyses will be obtained from Environmental Research Associates, Arvada, CO. All samples will be 
analyzed using USEPA approved methods. The process for selection of laboratories for this 
sampling event involved reviewing Standard Operating Procedures (SOPS) (Appendix Ill and 
Attachment B), CIA documents, corrective action plans, detection limits, and laboratory location. 

2.5 QUALITY CONTROL REQUIREMENTS 

In order to assess whether data quality requirements; are being met, a number of quality control 
checks will be implemented, as described below: 

@ Duplicate or co-located samples will be taken for all constituents at  approximately 10% of the 
sampling points. 



Field blanks for inorganic parameters will be submitted to the current laboratory contractor at  a 
rate of 1 blanl<ldaylevent. 

Spike samples, containing a known concentration of a specific chemical, will be obtained from 
Environmental Resource Associates and submitted to the current laboratory contractor along 
with the other samples. The 5-mL samples will be diluted with 1 liter of water to a known 
concentration. T m  spike samples for every chemical parameter will be submitted every three 
sampling events. In addition, a dilution water blank will submitted for analysis with the spike 
samples to evaluate any bias. All laboratory results must be within 20% of the concentration 
value submitted by  Environmental Research Associates. 

* Matrix effects for inorganics will be evaluated by the collection of two double volume samples 
at  tvm separate locations. These two samples will be submitted to the current laboratory 
contractor with the designation "QAIQC" samples. These known samples are called matrix 
spike (MS) and matrix spike duplicates (MSD). The current laboratory contractor will analyze, 

spike, and reanalyze the samples, and will calculate a percent recovery. This value will be used 
to ascertain any matrix effects. 

Temperature blanks will be included in each ice chest submitted to a lab. The temperature of 
these blanks will be analyzed using chain of custody to ensure that the samples have been 
maintained at  the prescribed temperature (4°C). 

All QC samples will be stored and labeled following the same methods. QC samples will be 
submitted to the labs as blind samples. Table No. 5, below, summarizes the QC samples to be 
utilized. 

Table 5: Quality Control Sample Requirements 

2.6 INSTRUMENTIEQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 
REQUIREMENTS 

Proper maintenance procedures will be followed and documented. The YSI 6600 Multiprobe will be 
tested, inspected, and serviced as necessary prior to each sampling event, pursuant to procedures 
recommended in the YSI, Inc., 6-Series Environmental Monitoring Systems Operations Manual. 
Its batteries mill be checked at  the beginning of the first sampling event and replaced as 
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appropriate. The EC and pH probes nil1 be tested using a 1,000 pmhos/crn EC solution and a pH 

solution (4, 7, 18) respectively, prepared by the Regional Board laboratory. The DO probe will be 
tested using saturated air. All probes will be visually inspected for damage at  each sampling point 
prior to field measurements, and mill be serviced as appropriate. 

2.7 INSTRUMENT CALIBRATION AND FREQUENCY 

The YSI 6600 will be calibrated prior to the beginning of each day's sampling pursuant to the 
calibration procedures recommended in the YSI, Ini:., 6-Series Environnzental Monitoring Systerns 
Operations Manzlal (1999). For subsequent sampling events, the YSI 6600 will be calibrated at  the 
lab following the Manual prior to the beginning of sampling events. Results of calibration 
measurements will be documented in the field log no1:ebook and presented to the BA Officer. The 
DO probe will be calibrated using tap water. A three-point calibration, using pH 4, pH 5 and pH 18 
calibration standards, will be performed on the pH probe. Table 6, below shows the parameter 
specifications for the YSI 6606. 

Table 6: Parameter Specifications for the YSI 6600 

0 to 14 units 

*As per the manufacturer's specifications. Temperature accuracy is verified every 6 months using a thermometer vhich is 
calibrated f i th  a thermometer Vaceable to the National Institute of Standards and Technology. 

2.8 INSPECTIQNIACCEPTANCE REQUIREMENTS FOR SUPPLIESICONSUNIABLES 

All supplies and consumables will be documented ancl inspected upon receipt and before sampling. 
Seals need to be intact. Sampling bottles should be clean and contain the proper preservatives. A 
log on the inspectionlacceptance process will be kept. Records will include identification number, 
item description, date received, date accepted, expiration date, handling and storage conditions, and 
name of the inspector. 

2.9 DATA ACQUISITION REQUIREMENTS (NQN-DIRECT METHODS) 

Several other insl-itutions have analyzed the Salton Sea for many constituents, Previous data 
relative to this project well be used after checking i ts  quality. Criteria for accepting the already- 
collected data include its representativeness of similar conditions, any documented bias, logical 
methods of evaluating the data and its applicability t3 this project, and data summarization. The 
OAPP Developer wi l l  supply previous data to the BA Officer as requested. 
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2.10' DATA MANAGEMENT 

2.10.1 DATA STATISTICAL ANALYSIS 

Data from the sampling methods will be analyzed statistically using the Spreadsheet Excel software. 
Data will be entered into Excel in columns, with one column for each method. Descriptive Statistics 
(e.g. mean, standard deviation, and coefficient of variation) will be computed for each column. 

The mean is calculated as the sum of all observations divided by the total number of observations. 
The standard deviation is a measure of the spread of the data, and can be calculated as the square 
root of the sample variance. The variance measures the variability or spread of the observations 
about the sample mean and can be calculated as the sum of the squared differences from the 
sample mean divided by the number of observations less one. Coefficient of variation is calculated 
as the standard deviation divided by the mean. A coefficient of variation of more than one (1.0) will 
indicate that the data are not normally distributed. 

2 1 

SALTON SEA NUTRIENT QAPP 

APRIL 2002 



3 ASSESSMENT AhlB OVERSIGHT 

3.1 ASSESSMENT AND RESPONSE ACTIONS 

Surveillance of the records and overall status of the project mill be conducted by the QA Officer to 
ensure that all requirements of the QAPP are met,, Surveillanee f i l l  be conducted after each 
sampling event, after all laboratory results have been received for that sampling event. 

A Technical Systems Audit also will be performed by the QA Officer. During this audit, the QA 
Officer mill examine field activities and record-keeping procedures to assess conformance to the 
OAPP. This audit will take place any time, and at  the discretion of the B A  Officer. Any non- 
conformance with the QAPP will be corrected and documented as described in Section 4. 
Performance Evaluations of laboratories will be conducted through the use of quality control 
samples, namely split samples and matrix spike samples. A review of the laboratory's B A  for this 
project also All be conducted. 

At the completion of the project, but prior to producing the final report, an Audit of Data Quality mill 
be performed to assess the handling of all data a r ~ d  to correct any errors found in the project 
database. A Data Quality Assessment also mill be performed in which statistical tools will be used 
to determine whether the data met all assumptions that the Data Quality Objectives and data 
collection design m r e  developed under, and if the total error in the data is tolerable. The total error 
present will be quantified to determine if the quality of the data is adequate to support a 
determination regarding the influence of contributing inflo\m on the meter quality of the Salton Sea. 

3.2 REPQRTS TO MANAGEMENT 

Upon completion of the project, the Project Manager will prepare a final Project report. This final 
report will include a summary of the activities perfornied, the resulting data, and the quality of the 
resulting data, and will identify any samples that indicate violations of VVater Quality Standards. 
This final report will contain an assessment of whether or not contributing streams in the Salton Sea 
were polluting the lake during the time period of the study, and a statement of the confidence with 
which the assessm&nt vvas made, based on the quality of the data. This report will be forwrded to 
management, as well as appropriate officials from Imperial County, Imperial Irrigation District, 
Coachella Valley Water District, Salton Sea Nutrients TMDL TAC Members, and Riverside County. 
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4 DATA VALIDATION AND USABILITY 

4.1 DATA REVIEW, VERIFICATION, VALIDATION, AND RECONCILIATION 

4.1.1 DATAREVIEW 
I 

I 

Regional Board staff will be responsible for validating .the project's data to ensure that QA 
guidelines have been follomd. QA performed by  the Regional Board will ensure that the data 
transfer process is error-free, that results reported are reasonable in relation to the distribution of 
previously reported results by Imperial County and the Regional Board, and that samples were 
analyzed in accordance with procedures in Table No. 2 and 4. 

After each sampling event, the Project Manager will review the field notes and field data generated 
to assess adherence to the project sampling design in terms of the spatial distribution of sampling 
locations. Departures from the sampling design will be considered in the design of each subsequent 
phase of sampling. Deviations from the sampling design may change the data needed to 
characterize the system. Departures from the sampling design also may be due to unforeseen field 
conditions, which may require adjustment of the sampling design. Significant departures from the 
project sampling design and responses to those departures will be noted in the project database, as 
well as the Audit of Data Quality, and the final report. In the Data Quality Assessment, the Project 
Quality Assurance Manager and Project Manager will consider the effects of any departures from 
the sampling design on the overall completeness of the data generated, and thus the usability of the 
data set for drawing conclusions. 

4.1.2 DATA VERIFICATION ~ 
Verification of adherence to the sample collection and equipment decontamination procedures 

I 

contained in Attachment A of this report will be determined through the field records, Technical 
Systems Audit, and project surveillance identified above. All information will be considered in the ~ 
final Audit of Data Quality. Some departures from the sample collection procedures are 
unacceptable, and will result in data that will not be considered valid for use in this study. ~ 
Unacceptable departures from sample collection procedures include the use of contaminated 
sampling bottles, lack of critical sample collection information, or any other activity which m u l d  
result in cross-contamination or incorrect identification of samples. 1 

Departures from the sample handling and custody procedures contained in section 2.3 will be 
determined through the review of chain of custody forms and laboratory analysis forms. In order for 
data to be considered valid for meeting the data quality objectives of this study, all samples' chain 
of custody forms must be in the possession of the project manager, and strict adherence to holding 
times and temperatures must be followd. Data generated from samples that do not meet these 
requirements will not be considered valid for use in this study. 

Verification of proper calibration of the YSI 6600 will be performed during the audit of data quality 
through a review of the quality control records. Calibration values also will be assessed to 

determine the potential error in field measurements, Measurements will not be made unless the 

SALTON SEA NUTRIENT QAPP 

APRIL 2002 



instrument is properly calibrated. 

4.1.3 DATA VALIDATION 

Validation of laboratory data will be performed in the Audit of Data Quality by assessing the results 
of QC sample analyses. Inorganic lab data will be validated for precision, accuracy, and 
completeness according to criteria in Table No. 1. 

Data for inorganic QC samples falling outside the specified precision will be re-analyzed. The 
laboratory will be notified of this procedure. Should the analyses confirm the previous results, the 
sample collection and sample handling procedures will be labeled as "suspect" and, subsequently, 

re-evaluated, Any value that cannot be confirmed, based on the acceptable recovery for a split 
sample, will be rejected. 

Lab data results for all other samples also will be range-checked for outliers by  comparing lab results 
wi.67 Regional Board Trend Monitoring Program data. Values falling outside the expected ranges will 
be labeled as "suspect" and further investigated. Values, wt7ich are expected to be normally 
distributed, but labeled "suspect", will be further evaluated and rejected using Chauvenet's 
Criterion (i.e., if the value deviates from the mean value of the data set by more than 1.96', h e r e  
b' is the standard deviation for the data set). Results that clearly depart from the established 
distribution will be identified, and Regional Board stafl nil1 discuss these results with data providers 
to ensure accuracy. 

The data then will be entered into a database by Regional Board staff. It i:; conceivable that errors 
could occur in entering the data (e.g., transposing the decimal point for a particular result or keying 
in the wong  Sample ID). Therefore, once a data set has been entered into the database, all records 
will be checked by the Project Manager to ensure accuracy. 

Regional Board staff will discuss missing data with the laboratories submitting the data. In some 
cases, missing data will be denoted as missing in repom. For all missing data, and any other data 
requiring special explanation, qualifiers mill be included in the database and in data reports. Missing 

data mill be designated as "NR ," meaning Not Reported. 

The Regional Board Quality Assurance Manager will be responsible for validation and final approval 
of all data for use in this study. The final project report will contain a discussion s f  relevant 
information obtained through the Audit of Data Quality about the quality, validity, completeness, 
and limitations of the data obtained in this study. 

Data objectives for this project do not require a full, formal, and independent data validation. The 
data has no legal requirement for independent validation. Although the data is considered legally 
defensible as presented herein, all records will be available for independent evaluation should the 
need arise at  a later date. 

The current laborat~ry contractor will communicate vvith the Quality Assurance Officer about any 
problem and need for data reconciliation. 
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5 HEALTH AND SAFETY PLAN 

5.1 CONTAMINATION CONTAINMENT ZONES 

Upon arrival at  a particular sampling station, an exclusion, decontamination, and support (clean) 
zone will be established and maintained at  the sampling station throughout the duration of sampling 
at  the particular station. The process of establishing and breaking d o m  containment zones will be 
repeated at each sampling station. The exclusion zone consists of the shore of the lake and 
extends ten (10) feet inland. The decontamination zone will be set up adjacent to the exclusion 
zone, extending 10 feet inland of the exclusion zone boundary. The decontamination zone will be 
used for personnel and equipment decontamination and will include wash water, soap, paper 
tomls, and trash bags. All contaminated solid waste material will be placed in trash bags for 
proper disposal. Only biodegradable antibacterial soap will be used at  the site. Wash water runoff 
will be contained and disposed of properly. The clean area will be set inland of the decontamination 
zone. 

5.2 PERSONAL PROTECTIVE EQUIPMENT 

The general concerns at  sampling sites are the potential exposure to pathogens and toxicants 
present in waters being sampled, the risk of being struck by  an automobile when taking samples 

near the roadside or off of bridges, and the risks of ~unburn, excessive h~!atexpssure, and insect 
and possibly snake bites. In addition, the sampling crew should be aware of the risk of falling into a 
drain. No less than three experienced samplers will be out in the field at one time. (The sampling 
crew also will have a functional cellular phone in one of the vehicles). 

Any member of the sampling team has the authority to stop the sampling event when heishe 
determines that conditions at the site (e.g., rain, dust, local emergency, etc.) preclude safe 
sampling. A Hazard Evaluation Plan (HEP) will be done for each day of sampling 

e The following precautions will be taken to reduce the risk of being around automobile traffic. At 
roads, bridge crossings, and wherever traffic reasonably is expected to be present, b-affic cones 
will be set at approximately 3Gfoot intervals to form at  least a 5-foot: wide "sa fety corridor" 
between the traffic and sampling crew. At the beginning and end of the corridor, one State 
vehicle must be parked as part of the "safety corridor". The parked vehicle and traffic cones 
must be clearly visible to on-coming traffic from a distance of at  least 120 feet. Samplers also 
will be required to w a r  orange vests. 

@ To reduce the risk sf heat exposure and sunburn, samplers will w a r  sunscreen and the vehicle 
will always have plehty of cold drinking water supplied by  the Project ]Manager. If any of the 
samplers begin to experience symptoms of heat exhaustion, such as cramps or dizziness, he or 
she will immediately be removed from the sun and given plenty of cool liquids. If these 
symptoms persist, he or she will be taken to the nearest hospital. 

@ Extra caution should be used when w r k i n g  near or around drains to reduce the risk of 
potentially falling in. 

To reduce the risk of insect bites, samplers will use insect repellent. 
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To reduce the risk of snake bites, samplers will check for snakes prior to entering the area. If a 
snake bite occurs, ice will be placed on the bite. The sampler will be transported immediately to 

the nearest medical facility. 

The main health threat during sampling is exposure to pathogens and toxicants through 
incidental and accidental contact with Salton Sea water. The following personal protective 
equipment will be used for those directly handling samples at  the Salton Sea: 

Face Shield 
Latex Examination Gloves (inner gloves) 
Nitrile Gloves (outer gloves) 
Tyvek Suit or isolation govm 
Boot covers 

5.3 PERSONNEL DECONTAMINATION PROCEDURES 

The Support Zone must not be entered with contaminated PPE (Personal Protective Equipment). All 
team members coming out of the Contaminated Zone must proceed immediately to the 
Decontamination Zone and use the following decontamination procedures before proceeding to the 
Clean Zone: 

1. Remove boot covers and place them in a plastic bag; 

2. Wash outer rubber gloves with antibacterial soap prior to removal of any other PPE. Place outer 
gloves in the storage bin labeled "De contamination PPE No. 1"; 

3. Carefully remove Tyvek suit and place it in the storage bin labeled "Decontaminated PPE No. 2" 
(making sure not to let skin contact the outside of the suit); 

4. Remove face shield and place it in a plastic bag; 

5. Remove latex gloves carefully to avoid contact with bare skin and dispose of them in the trash 
bag. Thoroughly wash hands with antibacterial soap; and 

6. Properly dispose of wash water. 

Note: everything that is touched (pens, pencils, rinse mter  bottles, probes, etc.) with dirty gloves 
could be contaminated. Avoid touching these items with bare skin. 

5.3.1 EMERGENCY NUMBERS AND FACILITIES 

Sampling personnel should call 911 in the event of an emergency. The hospital nearest the 
sampling location can be: 

Name: Kennedy F. Memorial Hospital 
Address: 471 1 1 Monroe Av., Indio, CA 
Phone: (760) 347-61 91 
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Name: Pioneers Memorial Hospital 
Address: 267 W. Legion Rd., Bradey, CA 
Phone: (766) 347-61 9 '1 

Name: El Centro Regional Medical Center 

Address: 14% Ross Av., E l  Centro, CA 
Phone: (760) 339-71 60 

Other emergency numbers include: 

Name: Imperial County Sheriff - Dispatch 
Address: 328 Applestill Road 

P.O. Box 1040 
El Centro, CA 92244 

Phone: (760) 339-631 1 

Name: Riverside County Sheriff - Dispatch 
Phone: 91 1 (emergency calls only) 

1-866-950-2M (emergency and crime reporting dial) 

In case of an emergency, sampling personnel also should contact the QA as soon as practical at  

(800) 796-7363, PIN 102-9073. 

5.3.2 AFTER SAMPLING 

Place samples into an ice chest filled with wet ice, and keep m t e r  drained from ice chests to avoid 
soaking container labels. Due to relatively short holding times, samples are to be delivered 
expeditiously to the current laboratory contractor. Contaminated equipment should be packed in 
designated containers for transport to the Regional Board office. Decontaminate and properly clean 
ALL items that mere exposed in the field. Make copies of field notes and put originals in the 
appropriate binder. 

5.4 DECONTAMINATION PROCEDURES 

Please see Attachment A. 
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APPENDIX Ill: STANDARD OPERATING PROCEDURES 
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1 . 4  - Hit&-N 0. 1 

4 1.5 Ph@mhat~-P 0.a 5 
1 , I  , f ,&, Sulbre zS,Sv 
1 . 2  IPCBSA 10 

I. f .2, Methad C 
3 ,  f ,241, PercJ%f@rate o*at54 

~~[et:r?: RL -- &epa&kg Umit 

f 2%. The ma~li-ica"?sapgiicaXZtc ra CBCX~ mathael 3% s(Iasgln bdarat: 
1.2. I ,  avast-, surface mcer, mixM damMc and fndws&d 

t .  %%$~@w~cc@~ gmmtiV1wtct reage~t ~ v m r ? ; ,  wllcfic fat"rera+~~a~t7an %<31u 
2 014aEt3g m&r dad rk4-t; tvatetf5. 

- 3 -  
;<  f d Y  2 6 * $ <  .* 

j" ' " \  

\ :  

' .  .d 
b .  

; , C D F  f 1 
t 
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1.3. Fire 5irigIe Lskunt~w Methrsd D~tecriota Limit WDiL, d&ricd ipt section 
I3,1) for &e above dft81ifgtes i s  %tcd irt k b l a  i A  E!I'FC~U@I 1 Ci, The Mlgt 
fara spatffle: mauIx may cliffzr 'chase Ii$tczJ, dcpaldiplg upon &e nature 
of the saf~ple. 

1,5, This R I C E F ~ P ~  IS; r~coPi,rn~nd',al for use u&$y by er utlefer tfik rupe~gklon 09 
a n a l y s  cxpcr3alr;crl in t%@ toe of ion &rcj~~.ist&%aphy anti in rhc 
ti%texpref;3tion of rhc si:sufring i o ~  cfiroar~rc~pnfil, E~lch ssralpt m a r  
d%~;rrssrtsmte r f ~ e  abili~y ttr) G U C S ~ ~ C !  acccptaMr rcstth st:'itlf tdeti~ zt~ezfr~d~ 
wdng rfia psace4itr.e 14eseuiiacd in Section 10,2, 

2, Suit insty af 14eth.hod 

2-1. An alfqirfit. Sz~rilpk f2S i:11 for LtrMetX~cld Ai add 74Cl lit Br Mc&csd C)af 
sausple k irtjected iiim atr olrtertr sgtdtn aft8 pas& thmugh a $er:rrlcs :sf ic~n 
oxcfrsuge~. 'fhe 5ysfe~i.i Is r~~rpdsesf @Fa g a s 4  tn.'~lsmn, reparatar caf~irnam, 
and suppresssr device, Tlaese scpaiarc the ionr; bnscd so &aair rrcfifnitgt for a 
t ~ w  taparlw, $tro~wtn,lly i~s ic  $an CY%C~I~~I~CF, They are then zfircaed onto n 
stscin~iy acldie udon wch313gc3- wI'ixre they are cnanveri-ed e-s thdr hfghir. 
condxxceirlgt adrdic fitrtrts. "fkg co$~Tlt~aPt'i@ OF tlacse: acid farms is me:+sured. 
1tfentfficaGaa is based on re~en~brt firas Qirzsntitsttiot~ Ss ba.!ie~l on peak 
kcfghx ar ptdR a m ,  
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2.2. The matt1 di@re~lces beween Method R arad eJ. arc &e $@pastor 
ca:oXumnsa guard cdrfrrrrts at14 afaents, Seaions 6 md 1 wIf1 eMr &e 
dtfferelxc@, 

3,t, Se6r:Ie 4tQndabd mkgtion - a co~te~urated sofutia~ cz)ntainfny a t4stngk 
eerriRed :daard8rd %Isat is  a ~8~tlsaid anal>IteQ Stock ;l:smndard sarfrstlons are as& 
to prf;.@m alibrada~~ 5&ndar&. 

32, afibrarion sarrdards [GAL) - a soletdon o F t n a 1 ~  prepared in the 
laboatow f r a ~  stock sandard saitst3rgns and difwd u needed and a~ed zs 
callfrma h e  inswummr nspa~sc w!th rcqca:f: te a~lalyric ca~~centratlan, 

33 ,  Qaatlty :y@rt&ai sample (QCS) - ft sabaioa co;t~fnlrag krr~wtl 
comeun&atiarn~ of a n a l f i ~ ~  ~emivbd qi~aTteriy 6T1m an auQlde vender fssxch 
a?; EU3. The arrslyzing tsbsratoly mas t!i%z~fatjQ)~ to demomnee atsat Ft 
carr obein aai;p&%big ideratiEccaeion$a13d arawre~1enrs xviL 3 rncmfhad. 

3,Q, Pe~~rn%ance c~afuarion? sanr@ie [Pi21 a a sofurian of atrer.!~oE>d a~algraa 
acq8ittd froti~la Etn a~~aide $sal!rcer, A v~ftfrae at the $alalQnrx Fs ~Bd@d to 8 
kna%a voOr)~& of rca@il.fsr ~:;d&r ~nti&zed wl& ~f&scF@rf?~ US& for 
aarrplglsli AuaEyte mi@ mltta are  unkna~w ra rfie ztwdyt, 

3.3 rvtrfbf C8:sfibril5:iazn Cl~cck IGC (or C=afibradarr meck standarrX) - a soigtdon 
of' anizl;yrle;r prepat~d isa tlhc Iabaraarjr i jy  adding sgpraprlzre val%ampos of the 
stack SGarndar& ssl.l;it;lons eo reage11t 'rmteu used fa :oa,~Iaaan a h  pcrfalmawce 
of e&e inatrin~cnr;s~cen~ dghr &a a calibrariskt is'gos~~nacd. 'The 
kvcl mfibr4lriotr sasldard k reinjecgcrd ;rii well as tkac LC$ to sarlsfy ri"it 
nqt iwi~e~r ,  

3.4. kaknlory duplfIar@ IDUP] - &v@ aligraog of rhe same satrapfe that atre 
bt-@at& %ar& &e ams rhrc4ugbosE lillSo~am~11y analy@e.iclal gusc@da~&, 
Atlaiy5es &IF bb~rntay dupfic~~~a i9tdaicate q)k&i8t3 ~ S S O C ~ I B ~  wg& 

I Ixharata~~ pmcedure bat Rat: @ac gajapfe cartertta~p~ presmrion, af 
trorage pracedum$. 8 

3,Z f;;rbairacezy -Fo&flciei samr&@ m;lifrjx (L^FM) OT Mac& $pikc (MS) - ha - 
3 
4 

afiqmot of an enuiira~~ryizmtdt ample to ivH& ~ W ~ T R  wanqb;ic$ of t f~e 
n?8%118de tlrtai~sare add& Xrl t%te fab@r;xtov. TRa LM (er MS) anD@cd 
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azcf:Iy iike s a n l p f ~ ~  and i@ puspase k to br?tc?m3i~e ivhe&nr tfac srctpi~ 
msrrk cataaibgtel; 19%'; 90 if& alk3tyiScaf Frs~t$f;i., f B;rcleg001~tcl 
corrcantm~fsas el the dnalyres in the sample ma&Ex muse Ise determlnad In a 
cepamze aIl~'~ouc asd the f~ea~uued t3lxaa In the tG14 {~SP MS) c ~ % t r l d  fW 
hekj:r.gtznd cancenerailans, 

%,8, tabcsrstrtv Cantroii Sample ff.C;Sf trefenrtczd !a zhe @ettt@d faf 
ai.yfiaiida a$ the Gndntdissg Calibntilasa Cknk (and in tire me.r,h@aocf f ~ r  
psrchf8nrs as &a ilzrbantev Fs&n"ficd Elank iirtd inztmn3csnt FerFa~~'i~a%ee 
Check, An atjqu~t OF rta@ilt, ov8crlr tcr tl;hiclt kttovdn quasltirief @f ,file 
~eehod =ma1yta i l r ~  ~ d d c d  it2 rkc iab~r tury ,  Tttc I=Cf is aa~ab~ed t?"xtcQ4y 
like ;r samptg and Is i3rlr~joss is ra dctennins ~~Ivlne~her rI~e xnei Iwdoiogy is lo 
iokttmf* 

3.9. Be?yairirrg $st:el Clteck A .;<andat& 5: run Jiib at ike re@srrlng Ernit t;p 
d@,mrldnrtna that 16e bl@~t*&forif is capsblfr af ffi.caWig acc%rrate ; I R ~  p@cis@ 
nneaunmens st rhc required repcnirtg dctc~tiexn limit fa), Qnce a year 
ehissftaadtrrJ is run seven times in a roiu. 3s part. of3 detcctian iilxtit study 
&I- 

4.2. " f h ~  sster db cfp ~cgaziafc peak that elittcs i:mr avid ran Lit~zrfere; tvictf %he 
auuride peak n n  rtstfally hc rlinaibuecrf by t f ~ e  arldlfbn 01: t f~e eq~&%g&!&?i @Or 
1 mE, of concentnsascd csluet 17'9 1 etUXl ta .ls lea xr~i, c;sP eae11 saodard 
saarpfa 

*2,4. S81~ipia 1I~%t CO~I)UQJI"I j~.drricIes kger  rfnan U445 a~icrorcs and reagenx 
faiutjs$~-; that: wtiaairi parrftlez iar!&r th3n Q428 rj?imarr$ require Fif~;mx!g~ $9 
g ~ ~ u r .  d~rmage #a is~arurt%i;a% c~fumas 2nd flaw ivstemre Canefan: 
figtration may ret~o't'e perchtp~ra&~ 
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4 ,  
4.5, Any aaioxr &ac is not redned by the calximim r>r anfy sttghtEy reraified r4lI 

eltxu ia the area of nuoride arsd Iwt~ftzre, Raown ce?e$trism b cariscrd by 
carbarrare and o&t̂  smd% orgautie ~lrxiaijs. Ar eoneewff;it'st~$ af attoride 
zlisx)rpe I J ngd ttr.Fs Sa$e?rf&rence $nay tr45~ be slmiflmuft, ~ IQ~Y~YE~,  if k 
~ & p ~ f j d b i d i ~  tyf the ar%r t@ gerrepate preekia!~ and ~ C C U T ; ~ ~  t~famaflan irt 

sample matrlx, 

Cd, The ace@cearsletl eatst@ urly dsfl~ring %&ti Qrana&@mphie mr-l, Tke 
e%ndaa @rims csf: eke anions also seam &&f w f f e ~  large a~~suwtis af 
acca;rE are. preens, Tkewkctrss, tKir metl~ad is  inor recommewd~d fix 
leachage af solid s a t ~ p f ~  ivhan amdc acid used for pH adjusmer~t, 

47. Pf~e qkiantiatfa11 of unremlned ppek sfrouid k a$~oj$ed~ such asr faw 
molecufar svefghe ~mr~fr aeF& (faanag a c a q  ~apbnaze~ ere.] i~hieh 
are cagdutaivo lad c~elxra with thol. tmr fiuadde and ~ o a t d  bias ths dgadde , 
quasttiaetpn iw sonlie dtrjnang and masr, wasre Mrarea, 

6,1. W wmal, ampred laboralor# safety p l ad im  should bs .frtfTmvsd 
d~rircg %&gent prepamtion and !aesirurrre&2 operation. W9t ka~iqn 
sansina@swir: matoriais @8 usad in -this me%!thbsi. 

-5.2. See SOP SO3 , Cetncant&ed Adds sad; Sa8@s . I 
SOP $02 - &%press& Gas tyfindw CTandllrsg 
58P $03 - 5pIll CanrmI 3)aliq I 

I 

4, Appanhas slad- MaKeriaIs 

, - 6, X . gabnee Arralyrit:aIE ctrpabfe of accunaegy iv~f&ing te mtearest; ~ 
0.a4QQ1 g* 5, 

5,2, !on &raiaaz4smp%t - Analytic~l @stem cot~tpXe?te with ion cLr@mdrogr;ipii - 

and 9 ~q11.rd acce~sa&es-~?tdt~d1"xg S ~ ~ B W ?  analy~!eA c@iararwl 
c~jsrpr~snd g&sa akrd de~ctars. 

&,2,l, A K ~ M ~  ward stofexmrc: k pmtgcar af d% $@pantas cdunln, I f  
omitted hrn the ~Yrtem $kc nanaian lims rvil b~ si~a.ast.zcsz Ugtsatigr - 

I packd d t h  lr as~tgaare. tfari same a &a& in $lie spammr colt~~nnt, 

I i &2,21 Arnblr sepantar c a f g t ~ j ~ :  
&f;s2*2, d . Arsio13 separator caffalnn {14e$lr@d ;I$: 
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2 2 .  1 AS421 t m r ~  Eiioriex G~l!frnli 
6,2,2,1.2. AGQA 4mm BEsnrlt Guaid C~lrn.sgt3 

622.2. h$~ian sepazdtGr colirrritr [Meglad 4: 
6,2.2,2,1. AFS Dlorrex Cahan 
5,2,2AL. l"tG-S Diorrex Grjard Coktsin 

Li.2.3. Al-tioiti S~X@~IVS$D.$IT cokimn: 
622- 3.4, Anfont Erapprcsssr catrrmn j83r;ehod $If: PiaOcm self- 

ng$;b'nkndi3g BSE= 1 I. 
ij+2,3S, Aattm supprazw c<Pfumn {Heth~d C): Anb3~1 

mkro~srs~>hrazi@ ~ ~ t p p t ~ s t : + ~  AM&%- $ f 
Q,2.A iSc%ector - C&20 canlfucr4vity cetf. 

72.  tamgejcnr: water: t*4aliopuref free lltf the airisn; of i~tteresr. Waxer $kau14 
rartdn panidcs no fi4fge~ t63n U.20 nrirronr with a cej1rtuer;itr;e at 
<:a. ltt5fcm. 

7.3, Eluent tafuHfs~r: 
X3. t . tdrthod A: Diz502ge O.S";B g ssztdium Ecarboisrate ffiX2HCiCrS) &n<i 

8.2&3 a of sadim~t mrl~anate (r*ltt3COs] itr f I b r  of~fariajsttr@ t~atci 
(7.2) and dilute 80 4 liters, 

7,3.2. bieshsrS C: M d  19.2 ant d 50:% MaQH a ~ d  0,4745 g oP*3. 
e;ydnapheaol to; I Titer sf rarrnagrare water {cicga~ed by Manay t%i i; 
procw DHS-fC-WEYO ?'%2f, Qihef. CQ 2 2li@n, 

X.3- &eganerhtiola $o!t,3s;tdon EMicrcrNatmubnfle Supprearsrf Ccsnci!tat~at~R 
Sulfuric Acita: 

f+4,3 Metitad G 3.9 mi. per ~1 !it~;1"a aa1102xre water. 

Yfs, sta~dard ~sarluamg I QDO t~tg!l( f: ~n@!n&.S; Stock $t,lndar"d 
mIatio8$f; are gztxcltased 4% cc;nlgd zstbrtirjrt~. 

Note: SuMliey ofstzi~elnrcfr;: Stty6stqad8fds (7,S) are scabfe for a t  Ittart ittrrs! a~ot~rfn 
%heft 5f0Ed ar "1. 'Ef.1ir: Bottle ~~phticrtfs dates are ~ s r d  35 a guid&$iac f)iliite 
rtiorking staad~fds rtfoertd be pgi)g,4r& each ti~xnc a calibmrio~t is perfarmd, kCS 
saiurJata zre premred mfeeltly ~ E C C C ? ~ ) ~  ehasc that cigrteiir gl~asphare ~Mtbiich are 
@repsf& &@la daily &). 



E5:t'eet-S~~ !lake: @8f25!Q0 6:28 M 119 
Re~sian #4.B 
?age: 7 

6: i 8. SarutpXs C a f l ~ t i t ~ ~ ~  f"r&e~fado%$ and: Staras 

8.1. Samgls~ Sf70~M be ca:O1Ilt~ted II $cmp%tlwSly tleao )z1a@ & p~lyeckyfei~e 
h f f l ~ ~ r  

8'2, Sample praewatfsn %nd tlaldir~g tjlr\1a T ~ l f  %he a ~ i o n ~  that it%% be 
daermind by &;Is me~had are as kiioiv$+ 

Alr\zlyte P~sem%ifin Mafdisrg 3 ~ 1 s  

Cfr [@ride Hans ~remlreel 28 d%ys 
EIt~on"d~ Nttrne ~kq111~ed 28 days 
HLnteaH/Nitdte-N 

UncIrfc3riikateFsd Cw! n 4% 48 Ire,&% 
&*h?o~iaated Qa4 XQ 4% , I4 43% 
caalll.ina?z% carte, H2S04 28 day$ 

pH 4 2 
a-Plooalaate-P Qal tir 4% 4 3  lzaurs 
$kti&& Cwl ta 4% 28 kidys 
Perckf~ra& Cosi ta 4% 28 days 
PCBSA Gaol to 4% 28 days 

8'5 Tix ratctt~od of gma~ldlctrion and $he I~~lcaing oia1t! f ~ r  $ample$ atssllged by 
#i; merhad am dctt?m$fnctd by &G dnicjas sf jnt~rait, hn a #yen ampler %he 
anisfi tlzar requires the ~ f i ~ s t  prsek%raga% trr;~~mre~t &C Z ~ Q R ~ S C  li~tdigig 
-%Qm wjll daemilme tii@ pr%G~at?en weamxeixt, 16 1'~c:~n3mie@d%d t11aE %fT 
a i ~ ~ g l a  be cactfd ro 4+C iind F ~ O  J o x x ~ ~ :  %19rltri 28 day5 k1" MefEcearf A ar 
Mafia8 gt* 8 

9. Calbwziora and S~ndardinrirta 
, "  [See Stiranda~d tar ecipes sfst[ rraadwds,) 

9. $, @@Mi& bn c k r o ~ % a t ~ ~ p h k  opentiq mr;rmeEers: equivalent be, ihae 
iil#c84d in %&fr f h or XT, - 

- 92, For wdl anaty& PT 6ntarcap prepare mlibraQan san4arBs at 1 mfnist~vrjnr 
sf dme ceixccartratkn Ie"dii:as {(Om f ~ r  sxtcfla~d 6) by ilddiktg acc~rs@ly 
measured wlainrrls af ane mom stack staadards f 723 t~ n v~fume~fc  
flask afzd diluting to vslut~~e &th reaganf: Piacgr, ?'&e cilfve iiS farced rhr~%& 
the 0 paiut, Ao accegtahie airare %as a r2,0*995. A ntet8tad Hairk b 
anrakyzed after ate ca!ibntlm r&r%ri& th& p&kE {a. ff a sample at-ialyte 
tkonceafrletdeur wffrds rbe ea118rcrfo~ am@ %he at@@ may &cr dilated fill 

4 

% . 1h';~l8 &e nag& If && 8s am pasr;XbXe &@it three ne'i8 ea&mQm 
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9.3, Usj~rg iaj~cdct~% of 0, B 60 1.0 w& fdearn~inad ky inix@on lejotj vafe~xej 
ut' mch calib~atian mrrdarcf, ubutatc &~igk;;hr ar are& r a p i r t ~ a  agsiist 
the a~1~:@1mSlo11* Tile rwfa arb tsl;ttd t6 pprefi;tre f;i calfbatiotr c w e  f ~ r  
each artalytc, Dtsring tkir; p~~tC"durc~ mrcnditn tjrne.7 RIUSE be rrecar"dad+ 

P+% The calitsndon cuwc nagst hc ve~iTicd or1 each ~vorklng dayY, or whcrrcvca 
tiw anii~ix clraetlt, is ci~~ngtif, sxtd after r?irgry 20 sar?tplc& I%.ebei ri:lpsrrss or 
xcrtendoit dnre frsr arjr atlalfia vsicrs konr 8!3c! cxpcc~cd t~alaes by nlow thats 
the nnge it~dicaeed lrnder rjFV standardsr the tar faxrrsC be r+l:i~at~d* t ~ b g  
fi-eik afibratidn sandards. If the rentirs ate sdfl otn of iaf:et 11 new 
cadi~rattan curve RIUST tie pt"b?pa~~lr.f hu ear. anafyte, 



Scd #2 St4 $83 
CI ~ a p p m  F o,tppm GI m p p l ~  F S , O ~ ~ B I  
NO3 83pp11x N532 0.1 ppla $463 ZWppm 2402 2.0ppm 
$34 3Qpgtn F)84 0.1 pglg SO4 J?iUppa PO4 2.0ppm 

Sed #S 3rd 4% 
Cf 2Uppm P a5gpm Ci ZSOpgm 8 9.0pprrr 
M03 Sappt~  Ma2 Q.5 Qpt"il Nu9 ' 2$0pp~.i NO;?. S,Opp~'i. 
$04 SOppm PO4 43.5 ppm $434 4830ggan PO4 %,Bppm 

PCBs& Std #'I lp@q%, Std $2 Sppm, Std #3 1 0 ~ ~ ~ 3  
kd XE.Q SOppra~, 5tif $5' l%SQp@nl 

He&otf P;: 
CfCZ49.td: fllt L?rgag& 3 2 I Std f J  SOppb 

Srcf $44 l aoppft., Sed #T; XSOgpb 

&&kc#=& 
Eifdlod A: 

Acceptance range 90% - 1 1 s%% 
61 High 1 SO ppm to"ril - Irlppm 
Nag High 1 l 1 ~ p m  Low 44 Jppm 
$04 Mlgh Z% flpm L81~ JQFOm , 

F #!@I 2.Q ppar LDW &51sism 
$402 %igh 2.apj>n3 Law O,Sptj1n 

$ '  PC& @lgI1 2*0 pgm tow o ~ ~ p ~ a l  

* ,  
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I 0.1.1. In recwiiticm aP tit;. rcrpiB advaae@$ accftrt-jiq f in rhrd,rtlaragn~i~)r~ 
f i~c  awly~t k pe~dtted ckrulrr options ro Eitspgo-oue ti.rc sep;ma_ioans caf 
twcr t'frc CQ% a$ r n k ~ ~ u r & r t r ~ ~ ~ ~ ~  L~ch  ritute :ticla a~odfRatiorrr; TXJ thtfre 
inetltctlf are madg chc anrrfyst k rewired rs repeat Ba prncgduge fn 
Secrlon 10.2, 

16,I 2. S ra IO% us" a I  nn~plct  ;ii-z rurr in duplicate, 

10.2. Bcfot-c pcrformltsd my aa%afysa* cl~e ttnafyie Beaot~~trsns tiils ability ro 
gncrm at:@pwtble acam-scy dad preci$i~t~ ~ k h  dk15 i~e~tlod uflir7g 3 
LaGt7rar;tirgt parfeea13ece sanslarri. bch &&aIy$t V;ili cli?qIyz(: htit repfitat& 0f 
B st~rrdalli th;x ia te:t"n dm@ II~eir roar mraaeiy @.reeven MDL. I%crl.tsd C 
g4enrt1lo~ab:~ requires kur replicates at PSppb, Tftta accepailcc triterja Far 
r&k sm&j $5 90 - 1 10% a"ecat1e#y br rvaec-r n~atGcs 2nd &O - 120% 
~'tco~~tq for ~ I i l d  nraagft$ (gf, 



10.4. Before pracw3ng any i;antp.i@# xlre analp6 dcma~lsmw efitvig& rhe 
araabysg ofan attqaczt af D.1. W ~ % K  bW@) xErz4s ail damgr~ a~d seagcnx 
t~~erfse~ccl?i are ~tntfer ca~itrof, & ~ f i  $iffit?. ef.tare 8s a c h a n ~  fin ~r;,i~g@a@~ P~C: 
Mfr B manbred far the appearalxce d n e g a # ~ ~  peak as a afeaxard aplamst 
laboacaw . c Q ~ Q ~ J R ~ E [ ~ B  flsj* 

#&5. Y4hen doetbt wbix av$r the lilen~iaca#as"on oFa peak In the ehromaItrlgam, 
e l t ~ ~ B r n ~ t c 3 ~  teckinfqu@ sackt 8s wmpie efilerfian m3 brtiRotian m a  be 
an& 

1 0 , 8 ,  Irr order tc, vcrffif that saada~d5 Ixa~e bccll gnparerl cc&ec@ a LCS is 
, perfQrnl;cd rrsing a m~~dard of htaipn colrce11B2ticon from rrnr I~depmdent 

SQU~GC+ Tkl~  fab~imtaq C O R ~ I ~ ~ ~  sampFe c~ndt~ing each slaiyae QP cancern b 
awfafyzcd +sfti3 each :hatch of saal~pfk pi.acme& tf t~ctre than fZO ssrnpfa en 
11111 if1 a batch ani9fy1& am LC3 fw every 2U gmple$ C 16 fir tlriaking 
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8.1 ATTACHMENT A: CLEANING OF EQUIPMENT FOR WATER SAMPLING 
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8.2 ATTACHMENT B: STANDARD OPERATION PROCEDURES 
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a Conduct Health and Safety briefing for sampling team prior to each sampling event. 
e Coordinate field and laboratory mivities. 
a Conduct project activities in accordance with the QAPP. 
B Report to the Quality Assurance Officer and management regarding the project status. Prepare 

interim and final reports for the Quality Assurance Officer and management. 

Joan Storrno, Senior Engineering Geduglst, Badn Planning Unit Chief, 760-776-8982 
e Review and approve the QAPP and subsequent revisions. 
@ Ensure that the QAPP is implemented and followed to meet the project objectives. 

Maria ds la Paz Cargio-Obeso, Quality Assurance Officer, Environmental Scientist, 760-674-0803 
Review and approve the QAPP and subsequent revisions. 

Ensure that ths QABP is implemented and followed to meet the project objectives, 
B Review reports and ensure plans are implemented according to schedule. 
t~ Responsible for operation of the Regional Board Laboratory. 
@ Responsible for coordinating lab quality assurance activities. 

Jef f  Allred, Field head Person, WRC Engineer, 760-776-8946 
Responsible for maintaining and calibrating instruments in the field. 

tr Responsible for coordinating filed activities and ensuring they are consistent with QAPP. 
e Assist with monitoring activities as required. 
8 Prepare a narrative report on sampling event. 

Responsible for delivery of samples to the laboratory. 
8 Responsible for decontamination of sampling equipment used in field. 

Nradim Zeywar, Field Sampler, Environmental Scientist, 760-776-8977 
Assist with monitoring activities as required. 

Jason Voskanian, Field Sampler, SETT, 760-796-8930 
Assist with sampling activities as required. 

e Responsible for delivery of samples to the laboratory. 

Phan Le, WRC Engineer, 760-346-7491 
0 . Assist with sampling activities as required. 
0 Responsible for calibration of metering equipment prior to sampling event. 

Responsible for assisting Lab Director with water quality analysis. 

Jon Rokke, Field Sampler, WRCE, 7W-776-8959. 
0 Assist with sampling activities as required. 
0 Responsible for delivery of samples to the laboratory. 

Kola Olatunbosun, Field Sampler, WRCE, 760-776-8986 
Assist with sampling activities as required. 

1 o Responsible for delivery of samples to the laboratory. 

Theresa Illare, Field Samplir, Environmental Scientist, 760-776-8971 
- .- 

Assist with sampling activities as required. 
I .  e Responsible for delivery of samples to the laboratory. 

Maribel Rodriguez, Field Sampler, §Em. 760-776-8971 
0 Assist with sampling activities as required. 

~ =-3:, 
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Jose Cortez, Fieid Sampler, WWC Engineer, 766-674-8442 
Prepare the Quality Assurance Project Plan (QAPP) and revisions. 

o Responsible for processing data, maintaining the project database, and validating the field data. 
o Assist with sampling activities as required. 

1.4 PROBLEM D E F i N B Y 1 8 N I B A C K G R W  

Pursuant to Section 303(d) of the Clean Water Act (CWA), the Colorado River Basin Regional Water 
Quality Control Board (Regional Board) is developing SiltationlSedimentation Total Maximum Daily 
Loads (TMDLs) for the Imperial Valley Drains that discharge directly into the Salton Sea. The TMDLs 
are being developed because the list of impaired waterbodies for the Region (also known as the 
Region's 303(d) list) identifies the Drains as water quality limited, in part, because sediment 
concentrations violate the water quality standards (WQS) established by the Regional Board 10 
protect the beneficial uses of the Drains. TMDL development requires a Source Analysis that 
identifies the sources of the potlutant of concern and quantifies their relative contributions. The data 
collection activities outlined in this QAPP are being undertaken to  better characterize the sources of 
sediment to  the Drains, and the existing sediment concentrations within them. 

The Imperial Valley Drains (Drains) discharging directly into the Salton Sea are generally located 
around the southern perimeter of the Saiton Sea The Drains are dominated by agricultural return 
flows from lmperial Valley. These agricultural return flows consist of surface run-off (tailwater) and 
subsurface drainage (tilewater), which mix with groundwater seepage. The Drains are operated by 
the Imperial Irrigation District (IID). Tailwater is believed to  be the main source of sediment, and 
sediment is present in the Drains at concentrations that violate the WQS the Regional Board has 
established for surface waters within the watershed. Other sources and activities that contribute to  
the current sediment load of the Drains include dredging of the Drains, channel scouring in areas of 
high velocity flow, and, to  a lesser degree, stormwater runoff and wind deposition. The Drains 
discharge a combined average f low of about 100 cfs (75,000 AFY) into the Salton Sea. 

'1.5 PROJECTITASK DESCRIPTION 

The overall objective of this project is to obtain valid data of known and documented quality, which 
can be utilized in the Source Analysis of the Imperial Valley Drains Sediment TMDLs, and in 
determining "baseline" sediment concentrations, from which future changes in sediment 
concentrations can be evaluated. Specific objectives targeted towards meeting this overall objective 
are to: 

r' I 

1. Collect representative water samples for total suspended solids (TSS) and turbidity analyses from 

I ' -  the Drains at the sampling locations identified in Table No. 2, below; 

p 2. Conduct field measurements of dissolved oxygen (DO), pH, temperature, turbidity, and electrical 
I 
I 

conductivity (EC) conditions in the Drains; 
- I 

I 

3. Evaluate the water quality data acquired through this Project and compare them with existing I 

- .  Regional Board data and data collected by IID through its Drain Quality Improvement Program; 

- - 4. Collect representative TSS and turbidity data for use, to the degree feasible, in developing an 
empirical relationship between TSS and turbidity for water in the IV Drains; 

The initial phase of this Project consists of twelve monthly sampling events. The first event is 
scheduled for March, 2002. During the events, water samples will be collected and field 

- measurements taken at the thirty-one (31) drains, which have been identified as discharging directly 
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into the Salton Sea. Future phases of this project may be undertaken, depending on data needs, as 
well as staff and funding availability, based on future revisions of this QAPP. The specific sampling 
locations are described in detail in Section 2.1. 

'1.6 DATA QUALITY BBJECTOVES AND CRITERIA 

Valid data of known and documented quality is needed to  meet the objectives of this project. 
Therefore, for the critical measurements of this project (TSS and turbidity), only data for which the 
data quality indicators show that the data quality objectives are being met will be considered valid, 
The specific data quality objectives of this project are: 

The analyses for TSS and turbidity must yield results that are of sufficient quality Po be used in 
the development of the source analysis for the sediment TMDLs. Therefore, data obtained 
should be of sufficient quality to be utilized to  determine the relative contributions of sediment 
from the Brains at the time of sampling. 

The analyses for TSS and turbidity must yield results that are of sufficient quality to be utilized, 
along with data from future sampling projects, in the determination of representative "baseline" 
suspended sediment concentrations in the Drains. Therefore, data collected must be of 
sufficient quality to  determine the relative changes in suspended sediment concentrations in 
Drains over time, as land use practices and/or hydrological and/or climate conditions change. 

* The analyses for TSS and turbidity will be compared to historic TSS and turbidity data for the 
Drains to  assess the overall representativeness of the historic data for the present situation. 
Therefore, the detection limits that are proposed herein are, at a minimum, equal to the detection 
limits for TSS and turbidity used in the historic data. 

e The data collected in this project should be of sufficient quality to be utilized to the extent 
. -" technically feasible, along with data from future sampling projects, in the determination of a 

TSSnurbidity relationship for the Drains emptying into the Salton Sea. 

, - 
1.6.9 DATA QUALITY lNDlCATORS (ACCEPTANCE CRITERIA) 

. d 
The following data quality indicators will be utilized to  assess whether data generated is useable and 

f-I meets the data quality objectives stated above: 

f 1.6.1.1 Precision 
i i . . Precision of the data generated will be assessed as the relative percent difference (RPD) for field 

duplicates and laboratory dilutions for the samples. The frequency for the field duplicates is 
discussed in section 2.5, below. All duplicates and dilutions should fall within a 25% RPD'for TSS 

-. - and a 35% RPD for turbidity, as described in Table 1, below in order for the data quality objectives 
to be met. 

1.6.1.2 Accuracy 

Accuracy will be determined using double blind spike samples for turbidity and TSS, field blanks, and 
equipment blanks. The frequency for the submittal of double blind spikes, field blanks, and 

equipment blanks is discussed in Sectian 2 , 5 ,  below, For doubla blind spika, the laboratory results 
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for both TSS and iurbidity should be between 80 and 4 20 percent recovery of the true concentration 
of the spike, as described in Table 1, below, in order for data quality objectives to be met. 

For field blanks and trip blanks, the average of all TSS measurement must be 15 mgll or less, and 
the average of all turbidity measurements must be 15 NTU or less, in order to for this data quality 
objective to be met. 

1.6.1.3 Completeness 

To ensure completeness, 80 percent of the samples proposed in the design must be collected and 
analyzed. If less than this amount of samples is collected and analyzed, another sampling event will 
be required. 

Comparability will be addressed by using comrnonly accepted sampling and analytical technique3 and 
by reporting data in commonly accepted units. 

'1.6.1.5 Representativeness 

Representativeness will be assured by using a statistically significant number of samples with only 
one event and sampling at specific locations where a representative sample can be ,obtained, i.e. 
where flows are relatively well mixed and at least 100 feet downstream from the influence of 
potential sources of bias, such as direct tailwater discharges to the Drain being sampled. 

Table No. 1, below, summarizes the precision, accuracy and completeness criteria. 

fable 1 : QA, Objectives for Laboretory Data 

' Comploleness criteria v~ill not be applied to results from QC samples. 

Where: 
RPD = Relative Percent Difference = {ABS (Dl- D2)11(D1+ Dz)/2l)x100 
Dt = Results for sample 1 
0 2  = Results for sample 2 
ABS = Absolute value 

Parameter 
TSS 

Turbidity 

% Recovery = Recovery of spike samples = Ss/Se 
SS = Result of spiked sample analysis 
Se = Expected result of the spike sample analysis 
%Cmp = 100x(V/n) 
V = Number of valid samples 
n = Number of samples collected 

Precision 
(RPD) 

25 
35 
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Matrix 
Water. 
Water 

Units 
mg/L 
MTU 

Accuracy 
(% Recovery) 

80- 1 20 
65-1 35 

Completeness' 
(% Cmp) 
80 
80 



I .7 SPECIAL TRAINING REBU%WEMENTS/CEWTiFICATiON 1 

The Project Manager will ensure that all of the field samplers have valid and current training for their 
field activities, as required by  OSHA regulations. Currently, all sampling personnel identified i n  the 
ProjectlTasl< Organization section of this QAPP have completed the required OSHA training for the 
sampling activities described herein. There are no other specialized traininglcertification requirements 
needed t o  perform the Project's objectives. 

1.8 BOCUMERB"PT88N AND RECORDS 

The Project Manager will establish and maintain a Project file for the purpose of filing and 
safeguarding sampling event datalrecords in accordance wi th  the QAPP. The Field Lead Person, 
Quality Assurance Officer, and Unit Chiefs will ensure that all project data they .receive/generate 
about the sampling events (e.g., field notes, chain of custody forms, lab analyses) is delivered t o  the 
Project Manager. The Project file shall be available for the review and inspection of the Quality 

Assurarlce Officer and accessible to the TMDL DevelopmenNnit Chief for TMDL development. The 
file will contain, but needs not be limited to, the following records: 

field logslnotes, quality control logs and calibration logs 
laboratory analytical reports 
preliminary data reports summarizing field activity and quality control for each sampling event 
data spreadsheets and databases 
miscellaneous correspondence related to  the sampling events 
audit reports 
copies of the historic data (e.g., IID data) to  be used for comparison purposes 
final report. 

Field notes will be entered into bound field log notebooks wi th  pre-numbered pages. Each page of 
the field logs and field data worksheets will be dated and signed by  a member of the sampling team 
at each sampling station. A t  the time of sampling, the following information will be entered into the 
field log book: 

Observations about the weather and the sampling station. 
The latitude and longitude of the sampling station, as determined using a global positioning 
system (GPS) receiver. 

a Identification codes, specific sampling point locations, and sampling methods for all samples 
taken. The instream YSI readings for temperature, DO, pH and EC. 

Sample G O ~ ~ S  and time and lo~ation of preparation for all quality ~ont ro l  samples prepared in the 
field. 

e Any deviations from the procedures of this QAPP. 
Any other noteworthy observations. 

- 

L .- 
Quality control (QC) samples will be documented in a bound Quality Control Log wi th pre-numbered 
pages. The Quality Control Log will document the QC samples submitted to  the laboratory and the 

y results of the analysis of these QC samples. For each QC sample, the log will contain: 
: . 

The sample identification code. 
The supplier of the QC sample. 

I : 
" .. The value reported by the supplier. 

The date of preparation and submission. 
I e The name and signature of the person submitting the QC sample. 
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e The laboratory performing the analysis. 
0 The analysis methad. 
e The reported value from the laboratory. 

A YSI 6600 mutriprobe water quality sonde will be used for field measurements of DO, pH, 
temperature, turbidity, and EC. Calibration of the YSI 6600 sonde will be documented in a bound 
calibration log with pre-numbered pages. The calibration log will contain: 

The date and time of calibration. 
The persons performing the calibration. 
The signature of one of the persons performing the calibration. 
All standard solutions used In calibration, including the source and date of preparation of the 
standard solution. 
The initial reading of the YSI when tested against each standard solution, and the temperature of 
each standard solution at  the time sf calibration. 
Any deviations from the QAPP 
Any difficulties or other relevant notes about the calibration. 

Upon completion of the laboratory analysis of the samples from each sampling event, the laboratory . , 
I 

will prepare and submit to  the Project Manager a Laboratory Analytical Summary. The summaiy 
. ~ 

, -. shall consist of analytical results and chain of custody forms. 
J 

. - 
A Preliminary Monthly Data Report will be produced by the Project Manager and filed with the - .  Quality Assurance Officer within 7 to 10 days from the date the Project Manager receives all lab 
results for the monthly sampling event. This report will summarize the field activities and 
observations for the month; it will also include field measurements and the results of the laboratory 
analysis. This report will also include a quantitative analysis and discussion of the results of quality 
control activities, and what these results indicate about the quality of data generated in each 
sampling event. It may include recommendations for modification of this QAPP as appropriate. 

The field logs, quality control log, and calibration log along with all additional documentation 
-. consisting of any laboratory records, and chain of custody forms will be stored in an organized 

LA 

manner by the Project Manager, and will be available upon request. 

I' 
Once all of the sampling is completed for this project, a narrative report will be prepared by Project 
Manager for the Quality Assurance Officer and management. A t  a minimum, this report will discuss 

. . all the field activities, provide a qualitative and quantitative analysis of the data generated by the 
sampling activities, and any problems encountered and their solutions. Additionally, it will discuss 

- -$ r 1 any deviations from this QAPP, if any, as well as a discussion of the data quality. 
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2. DATA GENERAT ION AMP ACQUlSlTQN 

2 .  SAMPhlNG PROCESS BES%GN 

In order t o  meet the overall objectives stated in section 1.5 of this QAPP, this project was designed 
to  estimate the suspended sediment concentration, as represented by total suspended solids (TSS) 
and turbidity, at the sampling stations in the IV Drains, and the contributions of suspended sediment 
to  the Drains. Because accurate suspended sediment data is necessary for f MDL development, TS5 
and turbidity are considered critical measurements for this project, while the other baseline 
parameters to  be measured, temperature, EC, pH and DO, are considered non-critical measurements. 
The sampling stations were selected l o  characterize the contribution of suspended sediments from 
Drains discharging'drieclly into the the Salton Sea. One sampling station has been establsihed for 
each Drain. 

At each af the locaefons Itsted in Tible 2, below, between one and tour water samples will be taken 
(i.e. grab, grab dupkate, field. spike, or field blank) and a YSI 6600 multi-parameter sonde will be 
used t o  take in-stream measurements of temperature, DO, EC and pH. 

Table 2: Monitoring Stations 

PdD5 Monitoring station for Niland Drain 5. 

Monitoring station for Z Drain. 

' Located approximately 100 feet upstream of the outlet. to the Saltsn Sea, unless the prescribed distance is 
inaccessible, as documented by field observations. 

IMPERIAL VALLEY D R A I N S  SUSPENDED SEDIMENT QAPP 
REVISION 0, MARCH 2002 

PAGE 8 



Monitoring station for Q Drain. 

Monitoring sezticm for Vail 3 Drain. 

Monitoring station for Trifolium 22 Drain. 
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For all the sampling stations, there are three (3) sampling points (§I, 52, S3) distributed along the 
cross-sectional area of the Drain. The sampling points are to be spaced at approximately equal 
intervals from each other and from the edge of the drain (i.e., at a distance equal to wI4, where "w" 
is the top width of the cross-sectional area). Figure No. I ,  below, illustrates this. 

- 
4 Figure 1: Sampling Points at Monitoring Stations 

I 

For the locations listed in Table 2, where the width of the drain is less than four feet and composite 
I r'- duplicates are required, the samples will be taken at the center point (52) and composited into a 

t 
I single sample. A churn splitter will be used to make the duplicates. Where the width of the drain is 
I greater than four feet, the sampfes will be taken at the three sampling points (S1, S2, S3) and 

composited into a single sample. A churn splitter will be used to make the duplicates. ! I j  
For all sampling stations, readings of EC, DO, pH and temperature will be recorded at the center 

I r- sampling point (S2) using the YSI 6600 sonde. I 
I 1.- 

2.2 SAMPLING METHODS REQUIREMENTS 

Sampling methods include the collection of grab samples, as well as the acquisition of readings for 
water quaiity parameters from the YSI water quality sonde. 

Wherever possible, samples will be collected at the drop structure closest to the outlet of the drain 
where the water is thordughly mixed. Otherwise the grab samples will be collected at approximately 
YZ foot, below the water surface at the center sampling point 62). Where hazardous conditions 
prevent midstream sampling, the grab sample will be co!lected at sampling location §I or S3 and will 
be recorded in the field notebook. Grab samples will be collected using a swing sampler. For each 
sample collected, the sample bottle will be rinsed three times with native water before collection of 
the sample. The sample will then be placed into an ice chest packed with ice. 

The YSI 6600 multi-parameter water quality sonde will be used to collect field measurements for the 
following parameters: DO, pH, temperature, and specific conductance (electrical conductivi9;y) at the 
center point at each sampling location from about 1 foot below the water surface. When the 
readings have come to equilibrium, the values for these parameters will be manually recorded in the 
field notebook. -. 

2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

In general, sample-holding times will be adhered to, as- prescribed by USEPA and 40 CFR 136. 
Specifically, the required preservation techniques and holding times for all of the constituents which 
the laboratory will be analyzing are listed in Table 3, below. 
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Table 3 : Required C~nteiwers,  Preservatives, Techniques, and HoEtBOng Timas 

Each sample container will be labeled with a unique sample identification code. All samples 
(including QC samples) for laboratory analyses will immediately be stored in an ice chest, and will 
remain in the custody of field samplers until the samples are delivered Po the laboratory. The ice 
chest will contain sufficient ice to maintain the samples at a temperature below 4*@ at all times until 
they are relinquished to the lab staff. All samples will be delivered with chain of custody forms. A 
sample chain of custody Poim to be used for this project is included in Attachment 2. Any violation 
of holding times or other sample handling and custody requirements will be documented in the 
quality control records and repohed to  the Project Manager and the Quality Assurance Officer. Any 
violations thereof will be taken into account when evaluating the data. 

2.4 ANALYTICAL METHODS REQUIREMENTS 

As prescribed by the State Water Resources Control Board's "Quality Assurance Program Plan", 
each analytical laboratory used for sample analysis must have a written Quality Assurance 
Laboratory Manual describing the analytical method requirements. Water samples will be analyzed at 
the lab for TSS and turbidity, using USEPA approved methods as outlined in Table No. 4. 

Teble.4: Sarnpfing Constituents and Methods 

otal Suspended Solids 

2.5 QUALITY .CONTROL REQUIREMENTS 

In order to assess whether the data quality requirements of this project are being met, a number of 
quality control checks will be implemented. It is proposed that approximately 10 percent of all the 
samples analyzed be quality control (QC) samples. The calibration and maintenance of laboratory 
instruments and the general operation of the laboratories are subject to the requirements of the State 
Board Quality Assurance Program Plan and the Regional Board Quality Assurance Program for its 
Laboratory. All QC samples will be placed in an ice chest, and kept at 4 OC, for transport to the lab. 
Specifically: 

e The Field Lead Person will prepare field duplicate samples during the sampling event. The field 
duplicate samples will be prepared from a grab sample of the water being sampled. A grab 
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sample will be eoflecred as described in the section above end placed in a churn splitter where i 
the duplicates will be made by keeping the sample water constantly mixed. 

One pair of field duplicate samples will be prepared for each day of sampling. 

e Two double blind spike samples for turbidity and TSS will be prepared by an independent lab and 
submitted to the laboratory for analyses. -- 

QC samples will be submitted to the lab along with the "real" surface water samples being 
submitted as blind spike samples. (i.e., the laboratory will not be informed in any way as to which - samples are control samples and which samples are from the Brains). 

Table 5: Quality Csntrol Semp9e Waqsniremewts 

2.8 INSYWUkqENYIEBLIBPMENT TESTING, INSPECTION, & MAINTENANCE 
REBUiREMENTS 

All staff participating in the Project will be trained in the operation, calibration, and maintenance of 
the field instruments. The manufacturer's instruction manuals will be readily available for field 
personnel. The instruments will be maintained and calibrated in accordance with the manufacturer's 
instructions and recommendations. Prior to the collection of each sample, all equipment that comes 
into contact with the sample will be rinsed with distilled water. 

2.7 INSTRUMENT CALlBRAf ION AND FREQUENCY 

The YSI 6600 sonde will be calibrated in the laboratory prior t o  I ts initial deployment. It will then be 
tested in the field with known concentrations of pH, turbidity, and specific conductance. If 
necessary, the sonde will then be re-calibrated. The DO probe will be tested using tap water. 
Results of calibration measurements will be documented in the field log notebook and submitted to 
the Quality Assurance Officer. Table 6, below illustrates the YSI 6600 sonde specifications: 

I 
h . -: 

Tab!% 6: Parameter Specifications for the YSI 6600 Multlprohe Sonde. 

0 to 14 units + 0.2 units 

2.8 INSPECT OQN/ACCEPTANCE REQUIREMENTS FOR 
S$OPPblES/CONSUMABLES 

The Field Lead Person will ensure that sample bottles have no defects and have been prepared 
properly. 
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2.9 DATA ACQU!S!TION REQUIREMENTS [NOH-DIRECT METHODS) 

Only data collected from this project, historic data from the Board's Trend Monitoring Program, 

USGS water quality data, US Bureau 04 Reclamation data, and data from IID's BWQIP, which have 
already been approved, will be used. 

. - 2.10 DATA MANAGEMENT . 

Documentation and records will be kept as described in section 1.8 of this QAPP. 

. - 

~3 2.18.1 DATA SFATiSTlCAL ANALYSIS 

The Project Manager will prepare a Preliminary Monthly Data Report and submit a copy of the repopt 
t o  the Project Qusfity Assurance Officer wirhin 7 Po 10 days that the Project Manager has received 
all lab results for a sampling event. This report will summarize the field activities and observations; 
it wil l  a!sb include field measurements and the results of the laboratory analysis. This report will also 
include a quantitative analysis and discussion of the results of quality control activities, and what 
these results indicate about the quality of data generated in each sampling event. 

The Project Manager will manage and analyze TSS and turbidity data using the Spreadsheet Excel 
software. Data will be entered into Excel in  columns by drain and in rows by month. Descriptive 
Statistics (e.g. means, standard deviations, and coefficient of variation) will be computed for each 
column in part to ascertain the TSS loading of the drains and overall data trends. QC data wil l  also 
be reviewed and entered into the spreadsheet by the Project Manager. As requested by the TMDL 
Development Unit Chief, the Project Manager will share data management records (e.g., 
spreadsheets) for TMDL development. Field data collected by sonde will also be analyzed using the 
Excel software. Data will be entered into Excel in columns by drain and in rows by month for each 
parameter collected. Descriptive Statistics (e.9. means, standard deviations, and coefficient of 
variation) will be computed for each column in part to ascertain the TSS loading of the drains. The 
results of the analysis of this data will be used qualitatively to address any discrepancies found in 
the lab dbta results (i.e, low D.O. reading may be an indicator of dredging not observed resuiting in 
extreme TSS value). Before conducting any further statistical analyses, field and lab analyses data 
will be checked for potential outliers because outliers can greatly influence the statistical analyses of 
the data. As a means of identifying potential outliers a tolerance limit of three standard deviations 
(39 percent confidence interval) will be used. The following steps will be followed for thoroughly 
examining and dealing with outliers: 

1. Conduct Outlier Statistical Test for the suspected outliers in each column as follows: 

a. Calculate the mean, the standard deviation and the coefficient of variance of the data. 

b. Calculate the statistical mean + 2.580 to  determine any suspected values. 

2. Check the field and laboratory records or daily logbook for any recording errors and to see if the 
samplers or the lab technicians noted any special observations or remarks regarding sample 
collection, handling, and lab analyses to  explain the outlier. 

3. For outliers whose causes of extreme values can be determined, the suspected data will be either 
excluded or corrected. Otherwise, the suspected data will be retained and included in the statistical 
analyses as a true but extreme value. 
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- 7 ,  

- 4. All the feets regarding deleting or ~etaining outliers should be documented in eke statistics\ I 
section of the final Project Report. I , 

. - Statistical analyses methods such as the Dixon Type test or Chauvenet's Criterion will be conducted. 
The results of the analysis will be used to determine if extreme deviates are can be treated as 
outliers. In the case that the analysis shows that the data are not normally distributed other 
statistical methods of analysis will be used to normalize. 

Upon completion of the last sampling event, the spreadsheet data and all data related t o  the 
sampling events will be transferred to Phe TMDL Development Unit for completion of the TMDLs. 
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-" 
3. ASSESSMENT AND OVERSIGHT 

3.1 ASSESSMENT AND RESPONSE ACTIONS 

Surveillance of the records and overall status of the project will be conducted by the Quality 
Assurance Officer t o  ensure that all of the requirements of the QAPP are being met. Surveillance 
will be conducted after each sampling event and after all laboratory results have been received for 
that sampling event. 

A Technical Systems Audit will also be performed by she Quality Assurance Officer. During this 

audit, the Quality Assurance Officer will exairnine field activities and record-keeping procedures t o  
assess their conformance to the QAPP. This audit will take place during the first sampling tr ip and 
any time thereafter. Any nsn-conformance with the QAPP will be corrected and documented. 
Performance Evaluations of the laboratories will be conducted through the use of quality control 
samples, namely split samples and matrix spike samples. A review of the laboratory's Qualify 
Assurance for titis project wiil also be conducted. 

Prior to the submittal of the final report, an Audit of Data Quality will be performed to  assess the 
handling of all data and to correct any erro~s found in the project database. A Data Quality 
Assessment will also be performed in which statistical tools will' be used to determine whether the 
data met all of the assumptions that the Data Quality Objectives and data collection design were 
developed under, and whether the total error in the data is tolerable. 

3.2 REPORTS TO MANAGEMENT 

Upon completion of the project, the Project Manager will prepare a final project report. This final 
report will include a summary of the activities performed, the resulting data, and the quality o f  the 
resulting data, any problems encountered and their solutions and will identify any samples that 
indicate violations of Water Quality Standards. 
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4. DATA VALIDATION AND USABILITY 

4.1 DATA REVBEW, VERbFICAPIQN AND VALIDATION 

Regional Board staff will be responsible for validating the project's data to ensure that QA guidelines 
- have been followed. 

After each sampling event, the Regional Board's Quality Assurance Officer will review the field notes 
and field data generated to a s e w  adherence to the project sampling design in terms of the spatial 
distribution the sampling locations. Departures from the sampling design will be considered in the 
design of each subsequent phase of sampling. Deviations from the sampling design may change the 
data needed to characterize the system. Departures from the sampling design may also be due to 
unforeseen field conditions, which may require adjustment of the sampling design. Significant 
departures from the project sampling design and responses to those departures will be noted in the 
project database, as well as the Audit of Data Quality, and in the final report. In the Data Quality 
Assessment, the Project Quality Assurance Manager will consider the effects of any departures from 
the sampling design on the overall completeness of the data generated, and thus the usability of the 
data set for drawing conclusions. 

4.1.2 VWFICATIBM AND VAUBATION METHODS 

Verification of adherence to the sample collection and equipment decontamination procedures 
contained in Section 5.3.2 of this report will be determined through the field records, Technical 
Systems Audit, and project surveillance identified above. All of this information will be considered in 
the final Audit of Data Quality. Departures from the sample collection and equipment 
decontamination procedures are unacceptable, and will resuit in data that will not be considered valid 
for use in this study. Unacceptable departures from sample collection procedures include the use of 
contaminated. sampling bottles, the lack of critical sample collection information, or any other 

activity which'wouid result in the cross contamination or incorrect identification of samples. 

Departures from the sample handling and custody procedures contained in Section 2.3 of this report 
will be determined through the review of chain of custody forms and laboratory analysis forms. In 
order for data to be considered valid for meeting the data quality objectives of this study, all 
samples' chain of custody forms must be in the possession of the project manager, and strict 
adherence to holding times and temperatures must be followed. Data generated from samples that 
do not meet these requirements will not be considered valid for use in this study. 

Verification of proper calibration of the YSI sonde will be performed during the audit of data quality 
through a review of the quality control records. Calibration values will also be assessed to determine 
the potential error in the field measurements. If calibration values for 'a particular calibration have 
errors that exceed acceptable error tolerances, the measurements obtained prior to that calibration, 
but after the previous calibration will be labeled suspect and further investigated to determine if they 
are valid for use in this study. 

Validation of laboratory data will be performed in the Audit of Data Quality by assessing the results 
of QC sample analyses. Lab data will be validated for precision, accuracy, and completeness 
according t~ the criteria specified in Section 1,6 
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The data then will be entered into database by staff. It is conceivable, however, that errors could 
occur i n  entering the data (e.g., transposing the decimal point for a particular result or keying in the 
wrong Sample ID). Therefore, once a data set has been entered into the database, all records will be 
checked Po ensure accuracy. 

In cas% of missin0 data, the staff will diseuse it with the lebdratoriss submitting the data. In some 
cases, missing data will be denoted as missing in reports. For all missing data, and any other data 
requiring special explanation, qualifiers will be included in the database and in data reports. Missing 
data will be designated as "NR", meaning Not Reported. 

4.9.3 RECONC!LiATlOQd WBYH USER REQUIREMENTS 

The Quality Assurance Manager will be responsible for validation and final approval of at1 data for 
use in this study. The final project report will contain a discussion of relevant information obtained 
through the Audit of Data Quality about the quality, validity, completeness and limitations of the 
data obtained in  this study. The final project report will also contain a discussion of the results of 
statistical analyses performed on the data set in the Data Quality Assessment, and a final conclusion 
as to  the adequacy of the data set for making a final determination of the impacts of TSS in the 
study area. 

Data objectives for this project do not require a full, formal, and independent data validation. 
Although the data is considered legally defensible as presented herein, all records will be available for 

independent evaluation should the need arise at a later date. 
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6 .  HEALTH AND SAFETY PLAN 

5.1 CQNTAMBRJATION GONTAINrfiENNf ZONES 

The contaminated areas for this Project consist of and cover the entire waterways for the 
aforementioned waters, their banks, and the area within 2 feet of the banks. Decontamination 
zones will be set at least 10 feet away from the banks of the surface waters. The decontamination 
zone will be used for personnel decontamination and will include wash water, soap, paper towels, 

and trash bags. All eantaminated solid waste material will be placed in trash bags for proper 
disposal. Only biodegradable antibacterial soap will be used at the site. Wash water runoff will be 
contained and disposed of in the surface waters. The Clean area will be set at least 20 feet away 
from the banks of the surface waters. 

5.2 PERSONAL PROTECTBVE EQUIPMENT 

The general concerns at the sampling sites are the potential exposure to pathogens and toxicants 
present in the waters being sampled, the risk of being struck by an automobile when taking samples 
near the roadside or off of bridges, and the risks of sunburn, excessive heat exposure, insect and 
possibly snake bites. In addition, the sampling crew should be aware of the risk of falling into a 
drain. No less than three experienced samplers will be out in the field at one time. (The sampling 
crew will also have a functional cellular phone in one of the vehicles). 

e Any member of the sampling team has the authority to stop the sampling event when he/she 
determines that conditions at the site (e.g., rain, dust, local emergency, etc.) preclude safe 
sampling. A Hazard Evaluation Plan (HEP) will be done for each day of sampling. 

: To reduce the risk of exposure to pathogens and toxicants, all samplers will wear a Face Shield, 
Latex Examination Gloves (inner gloves), Nitrile Gloves (outer gloves), Tyvek Suit or isolation 
gown, and boot covers (required for collection of all samples). The Contaminated Zone must not 
be entered without the aforementioned PPE. 

The following precautions will be taken to reduce the risk of being around automobile traffic. At 
f~ads,  bridge cr~ssing, and wherever traffic is reasonably axpacted to be present, Traffic Cones 
will be set at approximately 30-foot intervals as to form at least a 5-foot wide 'safety corridor' 
between the traffic and the sampling crew. At the beginning and end of the corridor, one State 
vehicle must be parked as part of the "safety corridor". The parked vehicle and safety cones 
must be clearly visible to oncoming traffic from a distance of at least 120 feet. Samplers will 
also be required to wear orange vests when sampling near roads. 

To reduce the risk of heat exposure and sunburn, samplers will wear sunscreen and the vehicle 
will always have plenty of cold drinking water. !f any of the samplers begin to experience 
symptoms of heat exhaustion, such as cramps or dizziness, he or she will immediately be 
removed from the sun and given plenty of cool liquids. If these symptoms persist, he or she will 
be taken to the nearest hospital. 

e Extra caution should be used when working near or around the drains to reduce the risk of 
potentially falling in. 

To reduce the risk of insect bites, samplers will use insect repellent. 
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c To reduce the po'ssibility of snakebites, samplers will check areas for snakes prior to entering the 
area. If a snakebite occurs, ice will be placed on the bite. The sampler will be immediately I 

transported to the nearest medical facility. 

5.3 PERSONNEL BECONTAM!MATIeeN PROCEDURES I 

The Clean Zone must not be entered with contaminated PPE. All team members coming out of the 
Contaminated Zones must immediately proceed to the Decontamination Zones and use the following 
decontamination procedures before proceeding to Clean Zone: 

1. Remove boot covers and place them in a plastic bag; I 

2. Wash outer rubber gloves with antibacterial soap prior to removal of any other PPE. Place outer 
gloves in the storage bin labeled "Decontamination PPE No. 1 "; I 

3. Carefully remove Tyvek suit and place it in a plastic bag for contaminated articles to be 
I 

discarded (rnaGng sure not to let skin contact the outside of the suit); ! 

4. Remove face shield and place it in  a plastic bag; 

5. Remove latex gloves carefully to avoid contact with bare skin and dispose of them in the trash I 

bag. Thoroughly wash hands with antibacterial soap; and 
I 

6. Dispose of wash water into surface water just sampled. 

Note: everything that is touched (pens, pencils, rinse water: bottles, probes, etc.) with dirty gloves 
could be contaminated. Avoid touching these items with bare skin. 

5.3.1 EMERGENCY NUMBERS AND FACihlTlES 

All sampling personnel will have access to a cellular phone to call 91 1 in case of an emergency. The 
hospital nearest all sampling locations is Pioneers Memorial Hospital located at 207 West Legion, 
Brawley, telephone, 760- 351 -3333. 

In case of an emergency, sampling personnel should also contact the Regional Board Health & Safety 
Officer, as soon as practical at 760-346-6585 or 760-341-7491. 

Place samples into lab refrigerator or keep in an ice chest filled with wet ice; keep water drained 
from ice chests to avoid soaking container labels. Make copies of field notes and put original in the 
project binder. Contaminated equipment should be packed in designated containers for transport to 
the Regional Board office. Decontaminate and properly clean all items, which were exposed in the - 
field in accordance with USGS National Field Manual for the Collection of Water-Quality Data, 
Chapter A3. Cleaning of Equipment for Water Sampling (See Attachment IV). 
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U d t d  States Depmment of the Inteeor 
i 

FlSH AXD B!EErLm S%$t%'PCE 
kEho_ric~t Scn ices 

b l s b a d  Fish and N'ildlife Qffice 

In Reply Refer To: RVS-f3IP-T.4-2404.1 1 

11s. Teresa ?s't.ii.kirk 
C:~lifo~mi:t Rc;iond \Yxer  Q:::~!it; C,-!:::.-ll C,\.::,.! 
C,#:\II-:!~!~) Rti <I. I 3 ~ : i t  RCZ;~~: :  

I 
73-720 Fred Waring ~ r i \ r .  Suite 101) 

.--.. Palm Desert, California 92260 

Subject: Water Quality Monitoring Acti\ities 

.- The Fish and Wildlife Sewice has reviewed your proposed water quality monitoting activities in  
the hperial f iga t ion  District dxains. Some of these chins are occupied by the endangered 

I t-4 deseh pupfish (C?prinocPon n~aczrln~us). Given the n;itup, of the sampling xtivities. 1x.e concur 
with your conclusion that the potential for impact is very low. Based on the description and 
schedule of the monitoring activities provided in )our letter. it is our determination that no permit 

4 

3 under the Endangered S p i e s  Act of 1973 (as amended) will be required for this activity. Should 
the nature of the activity change such that the likelihood of impacts increase, we request that you 
contact our office so that we may work with you in determining the permitting ~xquirements and 
Row to minimize the potential for impacts. If you have an) questions, please contact Carol 
Roberts of my staff at (768) 43 1-944. 

f xGcy ~ilben 
4 Assistant Field Supenisor 
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The mission of the Water Resources Division of the U.S. Geological 
Survey (USGS) is to provide the information and understanding 
needed for wise management of the Nation's water resources, 
Inherent in this mission is the responsibility to collect data that 
accurately describe the physical, chemical, and biological 
attributes of water systems. These data are used for environmental 
and resource assessments by the USGS, other government and 
scientific agencies, and the general public. Reliable and objective 
data are essential to the credibility and impartiality of the water- 
resources appraisals carried out by the USGS. 

The development and use of a National Field Manual is necessary 
to achieve consistency in the scientific methods and procedures 
used, to  document those methods and procedures, and t o  
maintain technical expertise. USGS field. personnel use this 
manual to ensure that data collected are of the quality required to 
fulfill our mission. 

r .  

Robert M. Hirsch 
Chief Hydrologist 
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LEANING OF EQUIPMENT FOR WATER SAMPLING 

equipment used to collect and process samples of surface water 
and ground water and.procedures for assessing the efficacy of the 
equipment-cleaning process. 

The National Field Manual is Section A of Book 9 of the USGS 
publication series Techniques of Water-Resources Investigations 
(TWRI). Each chapter of this manual is published as a separate 
report. Chapter numbers are preceded by an "Avo indicate that 
the report is part of the National Field Manual. O*&er chapters and 
sections of other chapters of the National FietdMmualare referred 
to in this report by the abbreviation "NF.Mn and the specific 
chapter and (or) section number. For ekample, general 
information on field mea&rernents of ground water is covered in 
section 6.0.2 of Chapter A6, "Field Mezsurements,' and would be 
cited as NFM 6.0.2. 

PURPOSE AND SCOPE 

The National Field Manual is targeted specifically toward field 
personnel in order to If) establish and communicate scientifically 
sound methods and procedures, ('2) provide methods that 
minimize data bias and. when properly applied, result in data that 
are reproducible within acceptable 'limits of variability, (3) 
encourage consistent use of field methods for the purpose of 
producing nationally comparable data, and (4) provide citable 
documentation for USGS water-quality data-callection proto&ls. 

L 
,= 

3 - * .. 
The equipment-cleaning procedures presented in this chapter are 
adequate for routine environmental conditions. A modification of 
the cleaning procedures might be required, for example. in order 
to decontaminate equipment adequately after sampling at sites 
where analyte concentrations are large. Modifications to the 
standard procedures described in this chapter must be 
documented and quality controlled. 

- 7 7 -  -- -,=- 
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CLEANING 01 EQUIPMENT FOR WATER SAktPL1N( 

EQUIEWMENTS AND WCQMMENDA'rIONS 
+ 

As used in the National Field Manual. the terms requ£sed and 
reconan-ended have USGS-specific meanings. 

Required (require, required, or requirements) pertains to USGS 
protocols and indicates that a specific USGS Office of Water 
Quality (OWQ) policy has been established on the basis of 
research and (or) consensus of the technical staff and has been 
revie~ved by water-quality specialists and ~ i s t r i c t '  or other 
professional personnel, as appropriate. Technical memorandums 
or other unpublished documents that define the policy pertinent 
to such requirements are cited in this chapter. Personnel are 
instructed to use required equipment or procedures as described in 
this chapter. Departure from or modifications to the stipulated 
requirements that might be necessary to accomplish specific data- 
quality requirements or study objectives must be based on 
referenced research and good field judgment and must be quality 
assured and documented. 

Recommended ( recommend,  recommended,  o r  
recommendation) pertains to USGS protocols and indicates that 

+ USGS Office of Water Quality policy recognizes that one or several 
alternatives to a given procedure or equipment selection are 
acceptable on the basis of research and (or) consensus. Specific 
data-quality requirements, study objectives, or other consttaints 
affect the choice of recommended equipment or procedures. . 

Selection from among the recommended alternatives should be 
based on referenced research and good field judgment, and 
reasons for the selection should be documented. Departure from 
or modifications to recommended procedores must be quality 
assured and documented. . 

'~istrict refers to a waterdata collecting organizational unit of the USGS located in an)- of the 
States or Territories of the United States. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

FIELD MANUAL REVIEW AND FEWSIOM 

Chapters of the National Field Manual will be reviewed, revised, 
and reissued periodically to  correct any errors, incorporate 
technical advances, and address additional tapics, Please send 
comments or corrections to NFM-QW, USGS, 4 12 National Center. 
Reston, VA 20192 (or send electronic mail to nfm-owq@usgs.gov). 
Information regarding the status and any errata of this and other 
chapters can be found at the beginning of the electronic version 
of each cf-iapter, located i n  the Pubfications Section'of the 
foqowing websig: http://water.us~;gov71ookup/get?owq.~~ 

PJewiy published and revised chapters wilI be &no;nced on the 
USGS Home Page o n  the  World \Wide Web under  "New 
Publications of the U.S. Geological Survey." The URL for this page 
is ~http://water.usgs.gov/Iookup/get?newpubs~. 

The information in this chapter of the National Field Manual is 
based principally on the work of Sandstrom (1990). Horowitz and + 
others (1994). Shelton (1994). and Koterba and others (1995). 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

+ k~ b CLEANING OF A3. 
BQ%JI@wBrqT FQR 

I 

USGS policy requires that equip- --- --____zs? 

ment for water samples be prop- Eqaf pment eEe 
erly cleaned before contacting Qdee~ntardnaeont: 
thi sample and that the effectiv& A p p l @ ~ i i  ekemiag 
I'less of procedures be saButions to the swgaces aualitv controlled (Sandstrorn. 
&30: 2orowitz and dthers. 19941 st" equipa3emt ar as~sag 
~o te iba  and others, 1995).  he other nsndestruetfw 
god of equipment cleaning is to pracedmes (such as ste 

m 

help ensure that the equipment is deanbd to remsve 
not a source of foreign substances 
that could affect the ambient foreign sabstanees &hat 
concentrations or chemistry of G O U ~ ~  8see& the - 

+ target analytes in samples. Stan- c@acen~kratSs;m of 
dard procedures are described in 
this chapter for when, where, and 
how t o  clean equipment con- 
structed of various materials and t6 collect equipment blank and 
field blank for quality control. Space is commonly dedicated in 
an office laboratory for equipment cleaning and for storage of 
cleaning supplies. In this report this work space can include the 
Field Service Unit or other dedicated office space. 

r i 
I 8  
! ! 
I.. 



I '  10 CLEANLNG OF EQUIPMENT FOR WATER SAhIPLING 

I B Clean all sample-collection and sample-processing equip- 
ment before use. 

I - Manufacturing residues must be removed from new 
i- 

equipment. 

I - Dust and any other foreign substances must be removed 
from equipment that has been in storage. 

I - Substances adhering to equipment from previous sampling 
must be removed. 

b Prevent cross contamination between sampling 'sites by 
rinsing equipmdnt 'with deionized water (DIW) -while 

% 

equipment is still wet, and ' t hen  clean equipment as 
prescribed in this chapter before transporting it to the next 
site. 

B Do not substitute field rinsing with sample water for the 
equipment-cleaning procedures described in this chapter. 

b Collect equipment blanks and field blanks for quality 
control. A minimum of one equipment blank per year is 
required for each piece of equipment. The frequency of 
collecting blanks normally is based on study objectives and 
site conditions. 

. . 



SUPPLIES FOR EQUIPMENT 3.1 

By D.B. Wadtke, A.J. Horowitz, and 
M.W. Sandstrom 

The supplies commonly used to clean sample-collection and 
sample-processing equipment are listed irn table 3-1; Cleaning 
supplies are to be stored in a contaminant-free cabinet. Follow 
safety instructions regarding the  storage of chemical reagents 
(NFM 9). 

Before gathering the cleaning supplies, check the construction 
materials (for example, metal, glass, or plastic) of washbasins and 
other cleaning items relative to  the samples to be collected. 

b Par analysis crf inorgmfe cosrstitsaenrts-Basins, 
brushes, and other items used for cleaning should be 
constructed of a suitable nonmetallic material such as 
uncolored or white polypropylene. polyethylene, or other 
plastic. Do wot use efeanfng agerrts or items that 
might leach or sorb metals if the equipment to be 
elemed will be used for pEw fs be arrdyzed for 
tface elements, - . 

IFOF analysis of org&-&. eemgoarnds-Basins and other 
cleaning items can be constructed of metal, glass, or plastic 
materials. Stainless steel is recommended if methanol will be 
used. Do not use cleadnag agents or items &at might 
leach, sorb, or leave residues of organic substances 
that could btas ss interfere with the analysis. 

Cleaning of Equipment for Water Sampling 9/98 Supplies for Equipment Cleaning 



22 CLEANLNC OF EQULPMENT FOR WATER SAMPLING I 
I 

Tablo 3-1. Supplies far cleaning equipment used for water-sarnpting activities 

[ACS, American Chemical Society; DIW, distillcd~deionited water; pSkm, microsiemens per centimcler at 
25 degrees Celsius; PBW, pesticide-grade blank watu; VBW, volatiles and pesticide-grade blxnk water, , 

EBW, inorpaic-gde blank water; L, li*, cm, centimeter, TOC, total organic carbon; DOC, dissolved 
organic carbon; SOC, suspended organic carbon; NFM, National Field Itanuak PVC, polyvinyl chloride; 
IBW, inorganic-grade blank \vater] 

Acid solution1 Hydrochloric: ACS trace-element grade (5 percent by volume . . 
in 01%'). . . ~ 

. . 
, . .. < ,' . 

>'.. . . - *  .. , . N*itric: . . 0 1 ~ -  ACS :- t@og?-efementgrade :,: -:.*: .2d -.i : . , (10 ' penent . ... by v a l ~ @ $ ~ ~ ~ ~ ~  , .  *. - . . ,  - . . .  . - 
. " -  - "'-..\ . " i , . y . . .  

I :~*  
w . .  . .  ~ . .,.. . '  

Aluminum foil . . ::- -- -- - -, Organics q~lkff e a ~ l u t y ,  for work surfaces and,eq!ip'Cqi%i:. 
,. . -. 

Bags, plastic or fluqmarbon - I Salable bags with uncolored closure strips, various sizes, :. 

I Recyclabk trash bags are recommended for large 
equipment storage. 

Noncolored plastic sheeting Clean sheeting used to provide a clean work surfsce. 

Brushes and sponges Uncolored; plastic components needed for inorganic work 

Distilledldeionized water (DIW) Maximum specific electrical conductance. 1 pYcm (usually 
District produced; Office of Water Quality Memorandum 
92.01). 

I I I 

Offie-produced organic-grade Usable only as a cleaning solution and only as specified in the 
deionized water . text. Musf not be used to substitute for PBW or VBW.* . 

I ~etergen; i f4onphGphate bboratgy soap (for example, LiquinoxN). 1 ki 
I I Gloves, disposable Powderless, noncolcxed vinyl, latex,-or nitrile (latex or nitrile I for use with methanol), assated sizes. 

Inorganic-grade blank water Blank water with certificate of analysis prepared and (or) 
('By2 * - qualityassureb by tile analyzing tabocatory. IBW is required 

, Forblank~mplesr - 
krricans or carboys For waste MILIC~BIIS and as neutralization container. 

Neutralization container: 25- to 30-L, polyethylene, wide- 
mouth, with fay? of marble chips. 

lJIethano1 gvasie container. Appropriate for flammable liquid. 

Methanol ACS pe~ticide grade, Methanol is the organic solvent in 
common use for equipment cleaning, but  study 

I .  requiremenb might dictate use of a different ACS 
pesticidelgradekohrent. . * .  . 

. l r  

Neutralition maten'als ~ a r b k  landsca&chibs (1- to 2-cm chips re~omrnended).~ 

Pesticidegrade blank water 
(PBW*; volatile-grade blank 
water O/BW)~ 

Safety equipment and guidelines 
(NFM 9) 

Blank water prepared and (w)'quality assured by the 
analyzing laboratory; required for collecting blank samples 
as follows: $BY4 for pesticide analysis: VBW for volatile 

* -  compounds analysis and pesticide analysis; and either P8W 
or VBW for TOC, DOC, and SOC analyses. 

For example. Material Safety Data Sheets (MSDS). safety 
glasses, chemical spill kit, apron, emergency phone 
numben. 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Table 3-1. Supplies for cleaning equipment used for water-sampling 
activities-Continued 

I 
- - .-- 

Standpipes for submersible Plastic, glass. or other suitable material; for example, pipette 
jars or capped PVC casing; one standpipe labeled for blank 
water and one each for each cleaning a3lution. (Do not 

I use PVC for methand.) 
- 

I I 

Tissues 

Washbasins 

Wash bottles 
(dispenser OP squeeze) 

If quality is quastionable, substitute DIW. Tapwater is more 
effective lor initial and rapid removal of detergent residue, 

Laborati5-y @de, lint f r e ,  various sizes (for example, 
1 KirnwlpaPj. 

One washbssin for each cleaning solution; white w 
uncolored. Plastic, nonleaching. (Stainless steel is required 
for methanol.) 

Labeled to indicate contentg (for example, ACID, DIW, TAP). 
I 

Fluwmrbon polymer nsded for methanol, PEW, VBW, and ' IBW. 
'~ydrochloric acid is required if analyzing for nitrogen species; otherwise, nitric acid is acceptable. 
Z ~ i 3 ~  and VBW can be obtained from the USGS National Wster Quality Labwatory (NWQL). IBW 
can be obtained from the USGS Quality of Water Service Unit 

ricultural limestone, mda ash, baking soda, end crushed shells are not recommended 

Cleaning of Equipment for Water Sampling 9/98 Supplies for Equipment Cleaning 



CLE14NINC OF EQUIPMENT FOR \.i1A7'ER SAMPLING 

F ~ ~ - - ~ " ~ ~ ~ ~ ~ & ~ F , ~ " ~ ~ - & y  

By A.J. Horowitz and M.W. Sandstrom 

Equipment should be cleaned in an area protected frorn airborne 
or other sources of contamination. Procedures to remove 
contaminants to concentrations below the targeted rnethod- 
detection levels can vary, depending on the 'cleaning supplies 
used, the type of equipment being cleaned, the solubility and 
concentration of contarninant(s), and the  length of time 
equipment is exposed to contaminantfs). Examine eqrripment 
blank asd fieEd-Blank data to determine whether 
adjustments tb the cxeaell~rirrg prstocol are needed 
(section 3.4). 

The cleaning procedure to be used depends on  the typek) of water 
samples t ha t  will be collected and processed. Figure 3-1 
summarizes the sequence of cleaning proceduxs for equipment 
used to collect samples for inorganic and (or) organic malytes 

+ (Sandstrom. 1990; Horowitz and others, 1994: and Korerba and 
others, 1995). 

Inspect equipment for stairas, cuts, or abrasions. 
BepXace parts as needed. 

- Replace chipped or cracked glassware. 

- Replace bent sample nozzles or samplers with bent fins 
(surface-water samplers). 

- Repface tubing if mold, mildew, or imbedded sediment 
cannot be removed. 

- Replace cracked or severely crimped O-rings. 

- Repair pump intakes and antibacksiphons that have loose or 
missing screws. 

- Check the flow manifold and sample tubing to ensure that 
valves and quick-connect fittings are in good working order; 
repair or replace as necessary to eliminate any problems. 

- Recoat chipped surface-water samplers with epoxy paint or 
"plasti-coat." Such samplers must be recoated before use. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning Procedures 



CLEANING OF EQUIPMENT FOR WATER SAMPLlNC 

1 Substitute with DIW if tapwater is not available 

'Remove and clean metal parts, as shown 
for metal equipment. 

, - - - - - - - 
methanol; Current protocol includes methanol rinse for most types of ------- equipment except that used with samples for organic-carbon 

analyses. However, this protocol is under review. SAFETY ALERT: 
Methanol is highly flammable; fumes can be.haza[dous to 

_ human health. . A + . z- 
I S  

I 

PBW Pesticide-grade blank water 

VBW Vo!atilw: +d pesticide-grade blank water . , .  . .  . . 

Figure 3-1. General sequence for cleaning equipment before : ... 



CLEANING OF EQUIPMENT FOB WATER SAMPLWG- 

l@ =rise eqraipwnent with D W  directly after erse %vkEiZe 
equipment is still  w s t  arrd before e&eanEmg 

4- pmeedmw zsw fmplemenf ed. 

b Place eleanned equipmeat rrr doubled storagca bags. 

CLE G OF EQUIPMENT USED TO 3.2.1 

S M P L E  POR INORGANIC CONSTITUENTS 
I 

Cleaning of equipment used to collect and' process water for 
analysis of inorganic constituents involves a five-step office- -+ laboratory procedure or a five-step field-site procedure. These 
procedures are effective for cleaning equipment exposed to water 
containing concentmti&ns. of as much as 50,000 pg/L, of iron. 
5,600 pg/L each s f  manganese and zinc. 400 pg/L of copper. 
125 pg/L of cobalt. and large concentrations of the other trace 
elements (Horowitz and others, 1994). The cleaning procedures- 
are summarized in figures 3-2 and 3-3. (These procedures do not 
apply to field-measurement instruments-see NFM 6.) 

Equipment should be cleaned periodically in the office laboratory, 
where complete disassembly is more practical and more fihoiough 
procedures are possible. Compared to cleaning at the Geld site, 
cleaning procedures carried out in the office laboratory involve 
longer exposure of equipment to cleaning solutions, more 
frequent change of cleaning solution, and greater volumes of rinse 
water. 

b To minimize field cleaning of equipment between sampling 
sites, preclean a separate set of equipment for each site. 

Cleaning of Equipment for N%Cer Sampling 9/98 Cleaning Procedures 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Preparation 

I metat equipment I 

Pkld S h :  inorganic Ca~&-tubnents h 

metal equipment. 

'k id  rinse used fw nonmetal equipment. 



CLEANING OF EQUIPMENT FOR WATER SAMPLMG- 

B If individual or dedicated sets of equipment for each field site 
are not  available or cannot be precleaned, clean the 
equipment onsite and process additional field blanks during 
each field trip (Horowitz and others, 1994; Koterba and 
others, 1995). 

Return excessively contaminated equipment to the office 
laboratory for rigorous cleaning before reuse. 

b After cleaning, ddcument completion of and any modifica- 
t i ~ n ~  to the cleaning procedures. 

~~rr&ment -c leanh~ P r ~ ~ e d s r e ~  for inorganic constihrents 

Standard procedures for office-laboratory and field-site cleaning of 
equipment used to collect and process sainples for analysis of 
inorganic constituent are described below and summarized in 
figures 3-2 and 3-3. Not all the steps listed apply to all equipment, 
however. For example. 

$. Omit detergent step when cleaning plastic bags for surface- 
water samplers. 

i- b Omit acid step when cleaning submersible pumps, the churn- 
splitter spigot, or other equipment constructed of stainless 
steel or other metallic material. 

P+ Omit detergent md acid steps when cleaning sample bottles. 

Be sure to check the specific procedures for sample bottles and 
other selected equipment listed in section 3.3 before proceeding 
with the office-laboratory and field-site procedures. 

Cleaning of Equipmenr for Water Sampling 9198 Cleaning Procedures 



-CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Ste 1. Preparation at the office laboratory or field site (figs. 3-2 
an $ 3-3). 

a. Prepare a contaminant-free space for cleaning and drying the 
cleaning supplies and sample-collection and sample-processing 
equipment. 

i. Gather the cleaning supplies, the equipment to be cleaned, 
a-nd the plastic bags or other material with which to wrap the 
cleaned equipment. Check table 3-3 for the cleaning supplies 
needed. 

" " . . c  - f i  * . % 

ii. Place C~ian sheering eve; tke work iuriace. -. 
c *, 

- iii, Put on diseosabte, powderless gloves2, a laboratory coat or 
1 + 

apron, and safety glasses.' 

iv. Prepare the detergent solution, using a nonphosphate, 
laboratory-grade detergent. 

OfEeh~ !dborat~ry (fig. 3-2). Use 0.7- to 2-percent 
solution, volume-to-volume (v/v), using a higher 
concentration for dirtier equipment, 

* Fielg sfOe (fig. 3-3). Use 0.1- to 0.2-percent solution, v/v. 

v. prepare the acid solution, using at 5-percent v/v dilution of ACS 
trace-element-grade hydrochloric acid (HCI) in DIW. 

Add the &@id 86 the water, not water to acid (NFM 9). 
L 

If nitric acid (HN03-) will be used, prepare a 10-percent 
solution (v/v) of ACS trace-element-grade acid in DIW, 

2 , - %  - . 
vi. Label each waiGbasin, standpipe, and wash bottle to indiciite 

the solution it will contain. Use a black waterproof marker. 

vii. Unwrap the equipment to be cleaned and discard the storage 
bags. change gloves. . $--- .- 

b. Clean the items used to clean the equipment. 

i. Fill washbasins and (or) standpipes with the nonphosphate 
detergent solution. Put wash bottles, scrub brushes, and other 
small items used for cleaning into a washbasin. Soak for 30 
minutes. 

. ii. Scrub interior and exterior sides of basins and standpipes with 
soft scrub brushes. Fill wash bottles with a soapy solution and 
shake vigorously. 

2~efers  to laboratory gloves that are nonpowdered on the inside and intended for 
disposal after one use. Glove materials must be appropriate for the work to be 
carried out and the solutions and equipment to be contacted. For example. vinyl + 
gloves are appropriate for most sampling activities but not when working with 
methanol or  other organic solvents. 

L A . .  
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CLEANING OF EQUIPMENT FOR WATER SAMPLWC- 

iii. Rinse all items thoroughly with tapwater to remove detergent 
residue. No detergent bubbles should appear wlsen fresh 
tapwater is agitated in the basin, standpipe, or wash bottle. 

iv, Rinse washbasins with DIW. 
v. Pour 5-percent HCl (or 10 percent: HN03-) solution into 

washbasins, standpipes, and wash bottles. Soak for 30 
minutes. Des Fie% s@ak items with msfal psr@ {exposed 
ar hisCdo~) ifi an seid salutiepn. 

vi. Discard used acid solution into a neutralization container 
containing a bsttom ~ayekof iriarbte chips [Step 4d). 

vii, Rinse washbasins, standpipes, and wash bottles with DIW. 
Dispose of DEW using directions in Step 4d. 

c. Disassemble sample-collection and sample-processing equip- 
ment. Change gloves. 

- Submersible pumps should be disassembled periodically for 
office cleaning, but. they are not usually disassembled for 
field cleaning. 

Processing and preservation chamber frames ghould be 
cleaned periodically using office-laboratory cleaning pro- 

+ cedures. Reid cleaning is needed only if the cover is slipped 
oVer the frame instead of being clipped to the inside of the 
frame. 

Step 2. fletergekt wash &ad tapwater rinse-Gffice laboratory 
(fig. 3-2). 

a. Place small equipment parts into washbasin labeled for detergent 
and f i l l  with a 0.9- to 2-percent solution of nonphosphaee 
laboratory detergent. The amount of detergent depends on the 
hardness of the tapwater and the degree to which the equipment 
is diRy or contaminated. 

, , 4 . 
b. Soak equipment and tubing for 36 minutes: fill tubirsg with 

solution and keep submerged. 

c. Scrub exterior and interior of equipment surfaces to the extent 
possible, using a firm sponge or soft brush to remove any 
adhering material such as oil and grease, sediment, algae, and 
chemical deposits. Pay particular attention to grooves and 
crevices, O-rings, nozzles, and other spaces where inorganic or 
organic materials might be trapped. Change gloves. 

+ 
d. Rinse equipment thoroughly with warm tapwater to remove 

detergent residue. Equipment rinsing is completed when no soap 
bubbles appear after the rinse water is  agitated. Change gloves. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning Pl~cedtipa 



-CLJXNING OF EQUIPMENT FOR WATER SAMPLING 

I Step 2. DIW rinse and detergent-wash option-Fieid site 
(fig. 3-3). -, 

I  or &e DIW rinse: 

a. Rinse equipment and tubing with DIW. Pay particular attention to 
removing material from grooves and crevices. O-rings, nozzles, 
and places where materials might be trapped. Note that 
equipment should already have had one DIW rinse directly after 
contact with sample water and before the equipment had a 
chance to dry. i-- 

I - - a 1  

b. Change gloves. ~roceid t o  field detergent-wash optiop only for 
metal equi'pment'components or for equipment that has become 
excessively contaminated. 

I For the detergent-wash option: 

A field detergent wash is used for between-site cleaning of 
submersible pumps, metal components of equipment, or for 
equipment that has -become greasy or otherwise coated and 
requires detergeqit to remove foreign materials; specific 
instructions for submersible pumps are given in section 3.3.9. 

. . - .  - ~. - .  ., . : - 
a. Place small~~equipment, tubing, and parts into basin labeled 

"detergent" andfill with a 0.1- to 0.2-percent detergent solution. 
Soak. for about 10 minutes, or keep equipment assemb!ed and 
circulate the solution through pump tubing for '5 to lb'cycl~s. 

b. Scrub equipment surfaces with a firm sponge.or soft,.brush to 
remove any adhering material such as oil and grease, sediment. 
algae, or chemical deposits. Pay particular atrention to grooves 
and crevices, O-rings, nozzles, and other places where materials 
rnight be trapped. Change gloves. 

.I. 

c. Rinse equipment thoroughly with tapwater to remove detergent 
residue. Use DIW if tapwater is unavailable or is suspected of 
having a quality so poor as to contaminate the equipment. If 
necessary, use a wash bottle filled with DIW or tapwaterto rinse 
hard-to-reach places; pump tapwater through assembled 
equipment for five or more tubing volumes. Equipment rinsing is 
complete when no soap bubbles appear after agitating the rinse 

water. If nonmetal equipment has been detergent-washed, go to + 
Step 4. 

I d. Place equipment into acid-solution washbasin. Change gloves. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

* Check the solution pH periodically using narrow range pH 
'Indicator strips; Neutralization is complete when the 
solution pH is greater than 6.0 or the ofiginai DIW pH. 

Discard the neutral solution, as appropriate. 

Rinse the container with tapwater but retain any 
undissolved marble chips. Replenish chips to form a layer 
on the bottom of the neutralization container. 

laboratory or Reld site (figr,3-2 and 
4 .  

-8 I .  

a. place eGuipmint .Into the cleaned washbasin labeled DIW. 
Change gloves. 

b. QFfee Fabaiatoq. Rinse exterior and interior of each piece of 
equipment and tubing thoroughly with DIW and place on a clean 
surface to dry or into a clean IBW washbasin if blank samples will 
be collected to quality control the cleaning procedures. 

c. Field site. Pump DIW through equipment. 

d. Pour or discharge DIW rinse water into neutralization container. 
Change gloves. + 

e. Continue DIW rinsing until rinse-water pH is greater than 6.0 or 
the original DIW pH. 

f. Allow equip&&t to air dry in an area free from po;ential airborne 
contaminants. 

Storage af dean  m i  I kquipment 

b Place dry, clean equipment inside doubled plastic bags. For 
small equipment, parts, and tubing, use sealable pIastic bags. 

P l i ,  ' . . .. - 

9 Place the chum splitter and funnel into doubled piastic bags 
and then place churn splitter inside of the churn carrier. 
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CLEANING OF EQUIPMENT FOR WATER SAMFLING- 

CLEANING OF EQUIPMENT USED TO 3.2.2 
SJth4PLIE FOR ORGAN1 C COMPOUNDS 

I 
Nearly identical procedures are used in the office Iaboratory and 
at the field site to  clean equipment used to sample for organic 
compounds. The office laboratory provides an environment in 
which equipment can be cleaned over an extended time using 
greater volumes of cleaning and rinsing solutions than in the 
fieId. The ,five-step cleaning procedure sumar ized  in figure 3-4 is 
described in this section. If inorganic constituents also will be 
sampled for, check the sequence of cleaning solution to be used as 
shown in figure 3-1 before proceeding. 

b Preclean a separate set of equipment fbr each site in order to 
avoid field cleaning of equipment between sampling sites. 
Always rinse equipment with DIW directly after use. 
however. 

b If individual or dedicated sets of equipment for each field site 
are not available or cannot be precleaned, field clean 
equipment before moving to the next sampling site and 
process additional field blanh for each field trip (Koterba 
and others, 1995). 

.b Collect additional field blanks after cleaning equipment that 
was exposed to high levels of contaminaf3on (NFM 4) and 
before the equipment is reused for environmental sampling. 

d Office Laboratory or AeId Site: Organic %mpoundt - 

step 9. 
Reparation 

---- 
I Step 4. 1 
I Methanol 1 

rim2 I I - - - -  

$lep Q. 

or rim with 
an organic- 
grade water 

equipment 

'if sampling for inorganics also, acid soakl"nse nonmetal equipment hefwe 
the methand rinse. 

'Methanol rinse procedure is under review. 

- - -  
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Equipmen t-cleaning procedure far organic compounds 

Standard procedures for office-laboratory and field-slte cleaning of 
equipment used to collect and process samples for organic- 
compound analysis are described below and sunlmarized in 
figure 3-4. Not a11 the steps listed apply to all equipment, however. 
For example, 

b OmiQ say cleaning prqcedve far sarngr~& Bottles for 
organic csmpoeannds. Bottles for organic analyses arrive 

, . from the laboratory capped and ready far use amd-$hould not 
. - riiissd by field personnel. Discard. bottles if. received . .  . - .  . - ::: , , . A l  ... * , .L-. . a  

lillcapp.'d. ': 
'-- . . , .... .. . . " ?. . ( . _ 

. . . . . - ~  

b .* 6 d 6  &be meehansl rinse when cEaanlng the 
,eq&pmarrat ased -20 collect and process samples for 
total, disscrlased, and suspended argarnfc carban 
(TOC, DOC, SOC). If equipment (such as a submersible 
pump) that has been in contact with methanol or other 
organic solvent must be used for TOC. DOC, or SOC 
sampling, flush the equipment with copious quantities of 
sample water before collecting the sample; collection of a 
blank sample for DOC quality control is recommended. 

Be $ure to check the specific procedures for selected equipment 
listed in section 3.3 before proceeding with the office-laboratory 
and field-site procedures. 

Step 1. Preparation (fig. 3-4). 

a. Prepare a contaminant-free space for cleaning and drying the 
cleaning supplies and sample-collection and. sample-processing 
equipment. 

i. Gather the cleaning supplies, the equipment to be cleaned. 
and clean storage bags and aluminum foil with which to wrap 
the cleaned equipment. (Check table 3-1 for the cleaning 
supplies needed.) 

i i .  Cover the cleaning area with aluminum foil or fluorocarbon 
polymer sheeting. 
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:LEANING OF EQUIPMENT FOR WATER SAMPLING 

Step 2. Detergent wash and tapwater rinse (fig. 3-4). 

a. Pbce small equipment parts into washbasin labeled for f 
detergent. F i l l  washbasin with a 0.2-percent solution of 
nonphosphate, laboratory-grade detergent. (The specific 
concentration of detergent solution depends on how 
contaminated the equipment might be and on the hardness of 
the tapwater.) Change gloves. 

Office Iaboraf OQ. Soak equipment in detergent solution 
for 10 to 30 minutes. . . -  . . . .  : , .. . _, . . . .  . _.._ - ... 

. , : <, ,.,.>-- .<- ..:'-~ < . . ,, *,:.:.. . , 
" .  

* - ~  ..oL. . -. 
e . .  

Weld 6s @in& '$qsipt@eni ex;$rigri;nd:i~terioi with -~ 
.. .._I - . detergent splutiijn.2:::- f <- "'I;'?:. ;~':> , ':-? . ' :- . .."' z . .  . . . . .. . . - .  .. . 

% ,  , * ,  ,.%> ;< i .:.G.* ,:<~">"-i.:.:->zJ.. . :  ? : . . .  - ~ 

b. Scrub the exterior4and interior of .&quf$ment~:~<uira6& th6. '.:: .. 
extent possible, using a firm sponge or soft' brush to remove any . 
adhering material such as oil and grease, sediment, algae, or, 
chemical deposits. Pay particular attention to removing material 
from areas where inorganic or organic materials might be 
trapped, such as grooves-and crevices. O-rings, and rioufes. 

c. Place equipment into tapwater washbasin. 

d. Rinse equipment thoroughly with tapwater to remove detergent 
residue. Use an organic-grade water (PEW, VBW, or office- 
produced) if tapwater is unavailable or is of a quality so poor as 
to contaminate the equipment. If necessary, use a wash bottle 
filled with organic-grade water or tapwater to'rinse hard-to-reach 
places. Equipment rinsing is complete if no detergent bubbles 
appear when rinse water is agitated. Change gloves. 

; 
~ .- 

Step 3. Check sampling requirements (fig. 3-4). 

a. If samples will be collected for organic analysis only, go to Step 4. 

b. If samples will be collected for inorganic analysis in addition to 
organic analysis, follow the procedure for the acid wash and DIW 
rinse before proceeding with the methanol rinse (see figs. 3-1 
and 3-4). 

- ..- *--..--p - - -~ 
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Seep 4. Methanol rinse4 (fig. 3-4). 

+ a. Change to gloves that are chemically resistant to any solvent 
being u ~ d .  Place cleaned equipment into a clean stainless steel 
or organic-solvent-resistant washbasin. Methanol-rinse area must 
be outside of the field vehicle and away from the sample- 

. processing site. Ssmple-coflsctim, -processi~g, znd 
-prenewsti@n areas must remain free sf selusnl: vapoas. 

b. Use pesticide-grade methanol (or appropriate organic solvent) 
dispensed from a methanol fluo~ocarbon-polymer wash bottle 

. (office laboratory) or pumped through tubing (field site) (see 
' TECHNICAL NOTE below). 

- + - i. Rinse equipment exterior and interior with a minimum 
amount of methanol. 

ii. Rinse interior of . pump . tubing with methanol. 

190 not rinse exterior of pump tubing with methanol. 
Do mot rinse pump Ef-abf&g with methanol ar any 
srgawic solvent if TO@, DOC, or SQC samples wilt be 
wE*drewn thmagh that tubing. . 

-I- 4~urrent  (1998) cleaning protocol dictates the use of methanol to remove 
contaminants from equipment to be used to collect samples for analysis of organic 
compounh. This protocol is under review. 

-... .̂*.. "--.*.-- 
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I iii. Place equipment components and tubing on a clean aluminum 
foil surface. 

iv. Pour or discharge used methanol (or ~ther 'or~anic solvent) 
into an appropriate waste container for flammable liquids 
(Water Resources Division Memorandum 94.007). Change 
gloves. Dispose of gloves used for methanol rinse 
appropriately. 

TECHNICAL NOTE: Rinse with dichlorornethane or hexane if 
the methanol rinse is not sufficient to clean equipment 
contaminated with excessive concentrations of hydrophobic 

i 
- orgarllc compbunds. If rlnstng' with dlchloromethahe or 

hexane, use pesticidqrade scfutions, Near nitrile 'gloves, 
and use only on dry equipment (dichlorometHane and 
hexane are not soluble in water). Do not rinse equipment 
with any organic solvent if equipment will be used for TOC, 
DOC, or SOC samples. 

I Step 5 .  Air dry equipment or rinse with organic-grade water 
(fig. 3-4). 

a. Allow methanol-rinsed equipment to air dry in an area free from 
dust and potential airborne contaminants (place an aluminum 

- foil tent loosely over the drying equipment). 

b. If it is not practical for the methanol to evaporate from the 
interior of equipment components or sample tubing, either 

dry by blowing clean, filtered, inert gas through 
equipment; or 

rinse methanol from equipment with-pesticide-grade or 
volatile-grade blank water, dispensed from a wash bottle or 
pumped with a valveless fluid metering pump. 

Cover all equipment orifices with aluminum foil or fluorocarbon 
polymer bags, then place equipment into sealable storage bags. 
Isolate equipment used to collect trace-element samples from 
aluminum foil. 

+ 

71s 
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SPBCEIC PROCEDURES FOR 3,3 
CLEANING SEEECrED TYPBS 

0 F  EQUHPMENT 

l3yA.J. H~rowitz,  M.W. Sandstrom, and ED. Wide 

The equipment-cleaning steps described in sections 3.2.1 and 
3.2.2 apply to most, but not all, equipment. Thh section describes 
the cleaning procedures needed for specific equipment for which 
the general protocols are modified or do not apply, s r  for which 
more detailed instructions might be useful. Wear appropriate 
disposable, powderless gloves throughout eack cleaning 
procedure, changing gloves with eack change in cleaning solution 
and as described in section 3.2. 

ENORGANIC-SAMPLE.BOnEE 3 
CEEMJING PROCEDURES 

Bottles for samples to be analyzed for inorganic constituents 
include translucent colorless polyethylene, opaque brown 
polyethylene, and  transparent glass bott1es.Translucent 
polyethylene bottles that were acid rinsed at the laboratory should 
arrive capped with colorless, translucent plastic caps. Class bottles 
for samples for mercury analysis also are acid rinsed and should 
arrive capped. 

b Discard acid-rinsed bottles that ;%re received 
uncapped. 

b A cleaning procedure is required for bottles that  will contain 
samples to  be analyzed for trace elements  a n d  is 
recommended for bottles that will contain samples to be 
analyzed for major ions and nutrients. 

Before lea ring for the field, clean pobefhylene and glass sample 
bof ties, including acid-rinsed bottles, as described in the steps 
that follow: 

1. Put on powderless, vinyl gloves. + 
2. Fill each bottle about one-quarter full of DIW and cap, 

3. Shake vigorously and decant DIW. 
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CLEANING OF EQUIPMENT FOR bVATER SAMPLING 

1 4. Repeat the DIW rinse (Steps 2 and 3 above) two more times. 

5. Following the last rinse. fill each bottle half full with DIW and cap 
the bottle. 

1 6. Rinse exterior of bottle with DIW and dry with lint-free laboratory 

. . - .  . . 
. . 

3.3.2- CHURN SPLITTER CLEANING. . . :: ,;; " ..: 
. + ., -1 i . 3  : 

IPRBCEDU~ES 
... 

.- . . ...i?? 7 * ,  ; ., 

I 
Plastic churn splitters are used primarily for samples to be analyzed 
for inorganic constituents (NFM 2). Avoid the need to field-clean 
the churn splitter by using a separate, precleaned chum splitter at 
each field site to be sampled, if possible. 

When usin the detergent wash.tzpwater rinse for the churn 
spiitter-O % ce-labora tory procedure (fig. 3-2, Step 2): 

I 1. Fill churn splitter through the funnel with detergent solution. 

1 2. Soak for 30 minutes. . - 

3. Scrub interior and exterior surfaces with a soft brush, taking care 
not to abrade the surface. 3 -  * 

I 4. Pay particular attention to cleaning the paddle and the area 
around the spigot. . . 

5. Make sure spigot and funnel are free of sediment, including fine 
particulates (clay), organic matter, and stains. 

-I i 

6.   rain some of the cleaning solution through the spigot before 
discarding the remaining solution. 

I 7. Fill churn through the funnel splitter about one-third full with 
tapwater; swirl and shake churn vigorously to remove detergent 
residues. Allow tapwater to pass through the spigot. 

I 8. Repeat rinse procedure until no bubbles remain in rinse water 
after the water is agitated. 
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I;Vhen rrslng the acid rinse for Eke churn splitter-OMce- 
. labamlory or field-sjke procedures (figs. 3-2 a d  3-3, Step 4): 

+ 
1. Do not allow acid solution to contact the outside of churn splitter, 

or the churn spigot. 

2. Do not pass acid solution through the spigot. 

3. Decant acid solution by pouring out of the top of the churn into 
the neutralization container. 

kVhebp-jt vsi& the DIWiifsse ffer the chum sp12tfw-OEce- 
laboratory or field-sjte procedures (figs. 3-2 and 3-3, Step 5): 

9. Fill the churn splitter through the funnel with DIW to about one- 
third full. 

2. Swirl the DIW vigorously and pour it out of the top of the churn 
into the neutralization container. 

3. Repeat the fill-and-swirl procedure? of 1 and 2 above at least 
twice, checking the pH of the DIW after each swirl with narrow- 

+ range pH indicator strips. 

4. Pas  a P O ~ ~ ~ G ~ P L  of the DEW through dfE@ spigot tm!y after 
%he DEW pH equals or is greater $Ram either 6.0 81 Eke pH 
of tb& DRW befare aacidifimtian. PGMP @%s.~soP sf the DEW 
into the nerrtratia8tistn cs~~tainer.  

For storage of a deaned churn splitter-OBce-laboratory or field- 
site procedure: 

1. Package a clean, dry churn splitter in'two new plastic bags and 
- . Ioosely tie or secure with a nonmetal clip. if a churn splitter must 

be packaged while wet, use within 1 to 3 days and (or) keep 
chilled to prevent bacterial growth. 

2. Place entire package into the churn carrier. 
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3.3.3 CONE SPLITTER CLEANING PROCEDURES 

The fluorocarbon-polymer cone splitter (NFM 2) is appropriate for 
splitting samples for inorganic or organic analyses. When 
cleaning the cone splitter (Office of Water Quality Technical 
Memorandum 97-03), pay particular attention to removing 
foreign material from threaded and hard-to-access parts. Field 
cl6aning can be minimized by having separate, precleaned cone 
splitters available for each site and by keeping a supply of clean 
tuba to replace the used tubes for each site tube sampled. 

b m  inorganic constituent& wili be anal'zed in samples 
processed through the cone splitter: 

OfEce  habaratsry. Follow the steps as described for figure 3-2. 

Field s2te. Referring to figure 3-3: 

1. Prepare the field site as described in section 3.2.1. Put on 
disposable, powderless gloves. - 

2. Rinse the splitter thoroughly with deionized water. 

3. Inspect the cone splitter. If it looks.dirty, is suspected of being 
contaminated, or was allowed to dry between field sites without 

. ,a thorough DIW rinse, or if the splitter will be used for sampling 
both inorganic and organic analytes, use the detergent-wash 
option. Change gloves. 

4. Acid rinse by passing 1 L of 5-percent HCI solution through the 
cone splitter. Collect used acid solution into a neutralization 
container. Change gloves. 

5. Rinse the cone splitter with at least 3 L of deionized water. Collect 
the rinse solution into a neutralization container. Change gloves. 

6. Allow the cone splitter to dry and then store in a clean plastic 
bag..Seal the bag and store in a second plastic bag or plastic 
storage container for transport to the next site. A cone splitter 
that is packaged into bags while wet should be used within 1 to 
3 days and (or) kept chilled to prevent bacterial growth. 
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When organic C O I ~ ~ Q U ~ ~ S  will be analyzed in samples processed 
through the cone splitter (fig. 3-41'): 

+ 
O f f f a  Labaratory. Follow t h e  steps described for figure 3-4. 

Field Site. 

1. Prepare site as described in section 3.2.2. Put on appropriate 
disposable, powderless gloves; if a solvent will be used, select 
gloves that will withstand contact with the solvent. 

2. Detergent wash and rinse equipment as described for figure 3-4. 

3. Check equipment and sampling requirements. If splitter will also 
be used for inorganics sampling, follow acid-rinse directions 
before rinsing with methanol or other organic solvent. 

4. Proceed with the methanol (or other organic solvent) rinse, if 

required (section 3.2.2). 
Do ns& ues any organic saleent if the csae splitter 
wi l l  oarifact mmpEes for analysis ef TOC, DOC, or SOC. 

If samples processed through a splitter will be analyzed for 
TOC, DOC, or SOC, rerinse the splitter tkorcrughly to 
completely remove residues from the detergent wash. Use 
PBW, VBW, or other organic-grade water for the final rinse if 
complete methanol evaporation is impractical. If the cone 
splitter will not be used to process samples for inorganic 
constituents at the next site, wrap nozzle and other orifices in 
aluminum foil. 

h r  storage o f  a cleaned cone splitter: 

I .  Allow the cone splitter to air dry. 

2. Place the cone splitter into a clean plastic bag and seal. 

3. Store in a second plastic bag or plastic storage container for 
transport to the next site. 

If a cone splitter must be packaged while wet, use within 1 to 3 
days and (or) keep chilled to prevent bacterial growth. 
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3.3.4 FILTRATION EQUIPMENT CLEANING 

I 
PROCEDURES 

Filtration equipment includes disposable capsule filters and 
various plate-filter and prkssure-filter assemblies. Cleaning 
procedures for these types of equipment are described below. 

, . . . 
. .  _ . i <  

_ . _ :_ i - . ,, 
& . ~ : ! .  . , . .  - 4 . . .  

. . 
; . , - ;  i: . : . - ,. . . :I  - ~ .. <,-*.: 

3 - 4 ~ A  'I~: Df " '. . . .  s&sable ~&psblk . .. Cleaning ~ ._ - - 
! 
I 

Procedure 

The disposable capsule filter has a one-time use for processing 
samples to be analyzed for inorganic constituents but must be 
cleaned before use. The filter can be prerinsed in the office 
laboratory instead of at the field site as long as it is kept chilled 
and used in Iess than 1 day. After filtering the sample, clean or 
replace the sample-delivery tubing and discard the capsule filter. 
The cleaning procedure described below comprises sufficient 
cleaning of the filter for analysis of inorganic constituents at the 
parts-per-billion (ppb) concentration level (Horowitz and others, 
1994). 

To clean fhe disposable capsule filter, pump 1 L of D M  to the 
filter &ough recleaned tubing (section 3.3.5) as foilows (refer to 
NFM 5.2.1.A additional instructions): 

1. Use Clean HandsIDirty Hands techniques described in NFM 4. 
Remember: the Dirty Hands team member performs operations 
that are outside of the processing chamber and the Clean Hands 
team member performs operations that are inside the chamber. 
Put on disposable, powderless gloves. 

2. In a processing chamber, remove the capsule filter from the 
protective bags. Attach pump tubing to the inlet connector of 
the capsule filter, keeping the tubing as short as possible. Make 
sure the direction of flow through eke capsule fiiter 
matches the direction-of-flow arrow on the side of the 
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3. Pump 1 L of DIW through the capsule filter; discharge waste rinse 
water through a sink funnel or to a toss bottle. 

Operate the pump at a low speed. I 
Hold the capsule filter so the arrow is pointing up at an acute 
angle from the horizontal plane. (This expels trapped air from 
the capsule; do not allow water to spray onto chamber walls.) 

4. Remove tubing from the DIW reservoir and continue to operate 
the pump in the forward, mid-range speed position to drain as 
much of the DIW that remains in the capsule filter as possible. 
While the pump is operating, shake the capsule filter to help 
remove any entrained DIW. 

5. Detach the capsule fitter from the peristaltic pump tutsing, put 
i n t ~  a clean, sealable plastic bag, and store chilled until ready for 
use at the next site. 

plate-Filter Assembly Cleaning Procedure 

4- 
% clean filtration equipment used for samples to be analyzed for 
inorganic or organic analytes, consult sections 3.2.1 and 3.2.2. 
respectively. Use Clean Hands/Dirty Hands techniques, as 
appropriate (NFM 4). 

b ~reelean in tlze smce laboratory one plate-filter 
assembly per site to be sampled, if possible, in order to save 
the time that would be needed to clean the plate-filter 
assembly during the field effort. 

P D w h g  the detergent wash and (as) DEW dnse, pay 
particular attention to grooves and crevices. O-rings, and 
support structures for the filter, where sediment or organic 
matter might be lodged. Detergent wash and DIW rinse the 
pressure valve. 

b Rernnsve and dlscarrd the used filter at (he field site; 
rinse the filter assembly immediately with DIW while still 
wet from filtering the sample, even if a clean filter assembly 
is available for the next site. 
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When field cleaning the plastic plate-filter assembly: 

1. Disassemble the plate-filter assembly inside the processing 
chamber while it is still wet from the sample water and while 
wearing disposable, powderless gloves. 

a. Remove the used filter media carefully to avoid spilling any of 
the filter cake. 

b. bldck the filter media into a sealeble plastic bag. Seal and pass 
- . the bag &t ofthe'charnb&. Cbange gloves. 

, . * I ?  

- a  

2. DIW rinse all components of the plate-filter assembly, including 
the exterior and interior of the tubing and the pressure valve, 
dispensing the DIW from a wash bottle. Pay particuIar attention 
to grooves and crevices, O-rings, and support structures for the 
membrane filter, where inorganic or organic materials might be 
lodged. Change gloves. 

3. Inspect the plastic plate-filter assembly. Use the detergent-wash 
option described in figure 3-3 (Step 2) if the filter assembly looks 
dirty, is suspected of being contaminated, or was allowed to dry 
after use without first rinsing thoroughly with deionized water. 

' 
4. Reassemble the plate-filter assembly, reattaching the piece of 

tubing to the outlet of the filter assembly and placing the 
discharge end of the tube through the drain or disposal funnel in 
the bottom of the processing chamber to the acid-neutralization 
container. Reconnect the filter assembly to the peristaltic pump 

with the sample tubing, Change gloves, 

5. To acid rinse the plate-filter assembly, pump 1 L of 5-percent HCI 
solution (or 10-percent HNOY solution) through the plate-filter 
assembly. Check that the acid solution is being discharged into 
the acid-neutraiization container. Alternately squeeze and release 
the tubing a t  the outlet to force the acid solution to cover and 
rinse all interior surfaces of the filtration assembly. (Be careful not 
to force tubing from the outlet by squeezing tubing for too iong.) 

6. To DIW rinse the plate-filter assembly, pump 2 L of deionized 
water through the assembly, using the same squeeze-and-release 
method described above in 5 for the acid rinse. Ensure that all the 
rinse water is  being discharged to the acid-neutralization 
container. After confirming that the pH of the acid rinse solution 

+ 
is greater than 6.0 or the original pH of the DIW, appropriately 
discard solutions from the neutralization container. 

H* -.-- L - -  --- 
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7. For storage, place the cleaned plate-filter assernbly and tubing 
into clean double bags for temporary storage until use a t  the next 

+ site. If wet when bagged, store for no longer than 24 hours and 
(or) chill to prevent bacterial growth. The filter assembly must be 
dry if stored for more than 24 hours. 

Whm field cleaning the alumhum piate-filler assembly, use the 
general cleaning inotruct~ons in S E C ~ ~ Q R  3.22 for figure 3-4, as 
foEla ws: 

1. Inspect the aluminum (or stainless steel) plate-filter assembly for 
damage or excessive contamination and replace i f  necessary. 

2. Wearing disposable, powderless gloves, prepare the area to be 
used for cleaning the plate-filter assembly by lining the table or 
counter surface with aluminum Foil. 

+ 3. Disassemble the filter assembly and remove the used glass-fiber 
filter media carefully to avoid spilling any of the filter cake. Place 
used filter media into a sealable plastic bag, seal the bag, and put 
aside for disposal. Place components of the plate-filter assembly 
and tubing into a washbasin for detergent. Change gloves.. 

4. Detergent wash by using a 8.1- to 8.2-percent nonphosphate- 
detergent solution. Scrub each component of the filter assembly 
with a soft brush to remove any adhering material such as oil and 
grease, sediment, algae, or chemical deposits. Pay particular 
attention to  grooves and crevices, *O-rings, and support , 

structures for the glass-fiber filter, where inorganic or organic 
materials might be t6dged. Pump detergent solution through 
tubing. Place components of the plate-filter assembly onto a 
clean, aluminum-foil-covered surface. 

5. Discard detergent solution from basin, rinse basin with tapwater, 
a n d  p lace components of the plate-filter assembly into the basin. 
Change gloves. 

6. Rinse each component thoroughly to remove detergent residue. 

+ paying particular attention to grooves and crevices. Use a wash 
bottle filled with DIW or tapwater to rinse hard-to-reach places. 
Place rinsed components onto a dry section of clean aluminum 
foil or basin. Change gloves. If the assembly will be rinsed with 

.,,- . . ,. .. . ... ...* ....-. --. ... 
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I rnethanol or other organic solvent, change to disposable, 
solvent-resistant gloves, and place components of the filter 
assembly into a clean, solvent-resistant washbasin. 

7. Rinse plate-filter assembly components with pesticide-grade 
methanol or an equivalent grade for other organic solvents. Do 
not methanol rinse any tubing or filtration assembly to be used 
for collecting or processing samples for TOC, DOC, or SOC anal- 
ysis. The instructions for the methanol rinse apply also for use of 
iny other organic solvent. P i ~ s e  the equipment 'J& mmeth- 
snaB while scatside of the EsEd wehiele and dsw~~vind caf - 1 " - - mmpting aetiviey. '- -. - ' 

"> '- - ; * r  " I a. ~ i i ~ e i i s e  methanol from 9 ffuoroc~rbon-polymer wash bottle. 
Rinse 8 1 1  sample-contactins surfaces of filter-assembly 
components aid tubing over asolvent-resistant basin or waste 
container. k4etkasnel-8aeed r iwe water 'must be eel- 
tected into am tpprapriate waste oantainer designed 
for flammabie liquids. 

b. Place methanol-rinsed equipment components onto a clean 
aluminum foil surface to air dry. (Cover equipment 
components loosely with an aluminum foil tent. if concerned 
about airborne contaminants.) - 

8. Reassemble the plate-filter assembly. Wrap nozzles with 
aluminum foil and seal filter assembly in plastic bags. Double bag 
for transport or for long-term storage. 

3.3.4.C Pressure-Filter Assembly Cleaning Procedure 
. . . .  . . .. ... .~ 

The cleaning procedures described in section 3.2.2 for figure 3-4 do 
not apply to the filtration assembly used for samples to be analyzed 
for DOC and SOC. The filtration assembly for processing organic- 
carbon samples is a gas-pressurized apparatus coristructed of eicher 
stainless steel or fluorocarbon-polymer material. 

I B Ds not bring the presswe-filter assembZy in contact 
with methima1 or other organic solvent or organic- 
solvent vapors. 

b In general, office-produced organic-grade water that is 
prepared by being passed through appropriate columns to 
remove organic compounds is of adequate purity for 
cleaning this equipment. PBW or VBW also can be used. 
Office-produced organic-grade water, however, must not be 
substituted for blank samples. 
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+ Ds not ckan the pres~eere-filter assembly 1~3th 
bet2rge~o.t. Exception: see Step 3 below. 

i- 

K%en ushg aAPeelalsmaPerq cpr fi@Id-sIte deanin 
pmeedures for cleaning the pressure-filter assern d 1': 

I. inlearing disposable, powderless gloves, disasserr~ble the 
pressure-filter assembly before it dries and place components 
intc, a clean washbasin. Change gloves, 

Z Using office-produced organic-grade ~rater, thoroughly rinse $he 
pressure-filter assembly and place it into a washbasin or onto a 
clean surface. Generally, these steps are sufficient to field clean 
the pressure-filter assembly. 

If necessary, use a soft-bristled toothbrush to remove 
sediment, chemical deposits, and other foreign material from 
threaded components, gaskets, O-rings, support screens, 
grooves, and nozzles. Take care not to scratch or mar inner 
surfaces when scrubbing. 

Rinse the pressure-filter assembly thoroughly with office- 
produced organic-grade water or PBW or VBW. 

+ 
3. If the pressure-filter assembly is very dirty or contaminated, clean 

as follows: 

a. Disassemble and soak assembly for at least 1. hour in a 0.1 - 
percent solution of nonphosphate laboratory-grade detergent. 

b. Scrub with a soft-bristled toothbrush, as described above in 2. 

c. Rinse repeatedly with office-produced organic-grade water, 
being sure to remove all traces of detergent. 

4. Phce all 'components of the pressure-filter assembly onto 
aluminum foil and allow to air dry thoroughly under a protective 
aluminum foil tent. 

5. Reassemble the pressure-filter assembly, wrap nozzles in 
aluminum foil, and seal in a storage bag. 
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3.3.5 SAMPLE TUBING CLEANING PROCEDUES 

Cleaning procedures are described below for the tubing and 
nozzles used with peristaltic and valveless metering pumps. 
Cleaning procedures for submersible pump tubing are described in 
section 3.3.9.B. Wear appropriate, disposab!e, powderless gloves 
throughout the cleaning process, changing gloves with each 
change in cleaning solution as indicated throughout sectidri 3.2. 

b Preclean the nqmber bf tttbing sections needed at eachr'site 
in the office 1aboratol-y ratlier than recleaning tubing in the 
field, in order to save time during field work. Place into 
doubled plastic bags and store tubing dry or store wet tubing 
chilled to prevent bacterial growth. If bacterial growth is 
present. reclean tubing before use. 

b Use disposable tubing if possible, especially at contaminated 
sites, t o  avoid the cleaning process and prevent the 
possibility of cross contamination. 

When using oFYice-laboratory or field-site procedures for cleaning 
plastic (including fluorocarbon-polymer) sample tubing used for 
samples to be analyzed for' inorganic constituents,. folloiv the 
general sequence of procedures described for figures, 3-2 or 3-3, 
and those described for filtration assemblies (section 3.3.4). 

To summarize the key steps for . flgwes . -  3 2  or 3-3: . . 
1. Pump 1 L of 5-percent HCI solution through the tubing, 

discharging the used acid solution into a neutralization container. 
Pinch and release tubing near tubing outlet while pumping the 
acid through to ensure that all interior surfaces are acid rinsed. 

2. Pump 2 L of DIW through tubing, using the same pinch-and- 
release method. Discharge used DIW to an acid-neutralization 

- container, and check that the rinse-water pH is greater than 6.0 
or the original DiW pH. 

, 3. Discard neutralized solutions appropriately. 

4. Clean stainless steel connections or metal tubing using 
detergent-wash and tapwater/DIW rinse procedures. 

iiC- . - . 1 2 P . l i  
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3.3.6 PROCESSING AND PMSERVATION CHMBERS 
AND lF&Qi~HROUGH CHAMBER 
CLEANING PROCEDURES 

Processing and preservation chambers used to protect san~ples 
from amlospheric contamination generally are portable and are 
assembled at the field site. Large, clear plastic bags usually are 
dipped to  the inside of the frame rather than-stretched over the 
frame. Plastic cItps are used to hold the cover tightly in place. 
When the bag iskclipped to the inside, it is hot necessary to field 
clean the chamber frame. 

The flowthrough chamber, used when monitoring ground-water 
field measurements, is connected inline to the pump sampler. The 
flowthrough chamber should be kept free of sediment and dirt or 
deposit. on  the chamber walls. Air dry and store the chambers in 
sealable plastic bags. 

When cleaning the processing and preserva tion chambers: 

Office Babssatosy. Clean the frame of portable chambers in the 
office with detergent solution, then rinse thoroughly with 
tapwater and dry and store in plastic bags. 

Field &te. Frames require regular cleaning after each use at a site 
if chamber covers are stretched over the outside of the frame 
rather than clipped to the frame. 

1. Discard the used bag. 

2. Wipe the chamber frame with DIW. 

3. Replace chamber cover only when the next samples are ready to 
be processed. 

4. if the processing chamber is a fixed installation, clean out any 
spilled sample water, solid materials, or wash solutions, and swab 
down the inside using deionized water and lint-free laboratory 

5. Use detergent solution followed by a thorough tapwater or DIW + 
rinse if a spill has contaminated the chamber. 

6. Store chamber frames in plastic bags. 



CLEANING OF EQUIPMENT FQR WATER SAhfPLING 

When cleaning the flowthrough chamber: 

+ 1. Clean the flowthrough chamber in the office laboratory with 
detergent solution and rinse thoroughly with tapwater, followed 
by DIW. DQ rvot u s  acid solutisrr or methanol. 

2. If the flowthrough chamber needs to be field cleaned, remove 
measurement sensors and clean with a dilute detergent solution; 
rinse thoroughly with tapwater followed by DIW, 

MBON SMPLER CLEANING PROCEDURE 3.3.7 

Soak radon samplers in a detergent solution for 10 minutes and 
rinse thoroughly with tapwater to remove detergent: residue; 
follow with three to five rinses with DIW. Do not use methand. 
Air dry the radon sampler and store in doubled plastic bags. 

+ 
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P a ~ a v & ~ a ~ # ~ * F ~ a r ~ i ~ - G ~  % : w X f m ~ L ~ = - % ~  

3.3.8 SUWACE-WAT1ER SAMPLER 
CEEAFdING PROCEDURES 

attempt to scrub or detergent wash the used bag. Prepare 
cleaning solutions, cleaning equipment, and cleaning area as 
described in section 3.2. 

2. Soak components in detergent solution for 30 minutes. Put on 

appropriate disposable, powderless gloves. Scrub components 
with a soft brush or sponge and rinse thoroughly (section 3.2.1 
or 3.2.2):Change gloves. 

- Acid must not contact the metal collar on the DH-81 

Make sure that the nozzle is unscrewed from the cap. 

b. /If the sampler is used for collecting organic-compound 
, sa,mpIes,.,rinse. each component"with pesticide-grade 
methanol dispensed from a fluorocarbon-polymer wash bottle 
and a!low to air dry (section 3.2.2). bo not methanot rlrase 
6Es'ing Or eerwpoEents that will camtaet TO@, DOC, or 
S6Q: samples. Change gloves. 

4. If collecting an equipment blank (section 3.4), change gloves and 
rinse each component with the appropriate blank water before 
collecting the blank sample. 

5. Reassemble the sampler. If the sampler is  dedicated to sampling + 
for organic compounds, double wrap the sampler nozzle in 
aluminum foil. Place the sampler into double plastic bags and 
seal for storage and transport. 



CLEANING OF EQUIPAIENT FOR WATER SAMPLINC- 

When using field-site procedures for cleaning surface-wa ter 
samplers: 

1 lhwrap precleaned washbasins (one for each cleaning solution 
to be used). 

2. Disassemble the used sampler into its component parts (bottle, 
cap, nozzle) so that all of the pieces can be thoroughly wetted 
with the various rinses. Dissard the pravfssasly BI.BB~ &a+ 
&bimp!@r bag (do not attempt to clean it for reuse). 

- .  

3. ~ e i r i n g  appmprkte disposable gloves, thoroughly rinse the 
sampler components with DIW. Use a stream of DIW from the 
wash bottle, if required. 

4. Check whether target analytes are inorganic constituents, 
organic compounds, or both. Review figure 3-7 for the appropri- 
ate cleaning sequence. 

a. If a sampler will be used for collecting samples for arralysis of 
inorganic constituents only, change gloves and 

i .  Thoroughly rinse the sampler components with tapwater 
or DIW. 

ii. Acid rinse nonmetallic components over a container 
using a stream of dilute acid solution from the 
appropriate wash bottle, if required. 

iii. Thoroughly rerinse the sampler components with DiW 
over the same washbasin, if possible bee section 3.2.1). 
Change gloves. 

iv. Place each component on a clean, plastic surface. Pour 
used acid solution and DIW rinse water into 
neutralization container. 

v. Check the pH of the solution in the neutralization 
container. Discard when solution pH is greater than 6.0 
or the original DIW pH. Change gloves. 

b. if a sampler will be used for collecting samples for analysis of 
organic compounds only, change gloves and 

i. Detergent wash, then rinse sampler components 
thoroughly with tapwater or DIW until agitated rinse 
water produces no more suds. Change to solvent- 
resistant gloves. 

ii. Rinse sampler components with pesticide-grade 
methanol (section 3.2.2). collecting the used methanol 
into an appropriate container for safe storage until 
appropriate disposal is arranged. 
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iii. Place each ' component on a clean, aluminum-foil- 
covered surface to air dry and cover loosely with an . 
aluminum foil tent, if airborne contaminants are a 
concern. Change gloves. 

c. If sampler will be used for collecting samples for both organic 
and inorganic analyses, change gloves and 

i. Proceed with a detergent wash and thorough tapwater 
and (or) DIW rinse. 

: ii. Acid rinse and DIW finse nonmetallic brnponents,~ar 
. . ,,':- 3~ . :.,:- described above, discarding used solutions appi-opl-i2tely. 

* . 
+ .  , . :L.::,.L..z -.. ,. . -Change Po Glvent-resistant groves.; ,?i:-; -:--, ?;i;.$:i: A;.'; . I ~  - . . . - .I( .~ - . -  - ., . c ~ " - ,  ..;--~P E . '. -~ 
. . .< 

, - &. . -~ 
III: Rinre with rnG&anql, if needed, as d6icribed'&b&e; - ' ~  . 

. . 
-: . . .I _ _ ., . - - ,  ., ~ 9 ~ 

- . - '  - : 7 . ~ , I . .  ; -  . I .  

iv. Place cleaned items on a clean plastic surface $0 air dry. . - .  

5. Reassemble sampler. If the sampler is dedicated to sampling for 
organic compounds, double-wrap sampler nozzle in aluminum 
foil. Place sampler into doubled plastic bags for storage and 
transport. 



I- GROUND-WATER S LBR 3.3.9 
CLEANING PROCEDUl3ES 

Ground water is sampled with nonpumping samplers (suck as 
bailers, syringe samplers, and the Kemmerer sampIer) and with 
pumping samplers (such as peristaltic and valveless metering 
pumps and submersible pumps). Office-laboratory cleaning 
procedures are used before a sampler is used for the first t2me, after 
the sampler has been in long-term storage, and whenever the 
sampler has become excessively contaminated. Field-site cleaning 
procedures are used after sampling at a field site and before : 
proceeding to the next sampling site. Caveats and modifications 
that apply to the general office-laboratory arid field-site cleaning 
procedures (section 32)  are described in this oection, The cleaning 
procedures used should be documented on field forms. 

The rinse with methanol, or other organic solvent, is under review 
and appropriate only for samplers being used to collect samples 

TECHNlCAL NOTE: Sampler components  made of 
fluorocarbon-polymer plastic generally can withs ta~d a 
sotvent rinse with methanol. Check with the rnanufactuiw 
before using an organic solvent on pump components 
constructed of any other plastic material. 

+ 



3,3,9,A Glezliling af Bailers and Other , 

QfEce-labsratory procedure, Clean nonpumping samplers in 

.-. . . 
I . ._ - .  - * -:-. ;. ,.L-'- 

3i3.9.~ ~ie&ng of Submersible pumps and ;? , .  

. Submersible-Pump Tubing ~ ~ . -;: 

, . . . . '-~ - _. .. .' . . . 
, -:.. . :- 

-*-. -.-. , .- . .. , ..- 
%-:,~ 

The general sequence shown in figure 3-5 is appropriate for 
cleaning most submersible pumps. The fi,eld-site cleaning 

I pro,cedure2.(&ic~bed below after the office-laboratoj procedure) 
is sufficient'fdr i-outine cleaning of . t I i~f~u~p: . in:*@ost  cases. 
Collection of blank samples for quality control must -be included 

-as a standaid protocol for every study in ordei"to dGument and 
ensure the efficacy of rhe cleaning procedgre for the field 

.: . conditions encountered. . .~ 

B Fluorocarbon-polymer tubing used to collect water 
containing large concentrations of volatile organic 
compounds (VOCs) can be difficult to clean adequately. + 
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- Collect additional blanks if VOC concentrations in last sample 
collected through the tubing were greater than 506 pg/L. 

- Pump tubing should be replaced rather than cleaned if VOC 
concentrations in last sample exceeded about TOO pglL. I 

Most submersible pumps have a stainless steel casing and 
other metal parts and should not be acid rinsed. 

- To dean pumps that are excessively contaminated, a dilute 
acid rinse follovaed by copious water rinsing can be used 
occasionally without damaging the pump. 

- Repeated rinsing with dilute acid solution can pit'clr corrode 
the pump's stainless steel surface. If the surface appears 
dulled, the pump must not be used For collecting trace-metal 
samples. 

b Lubrication water inside water-lubricated pumps (for 
example ,  t h e  Grundfos RediFlo2a)  can become 
contaminated and cause contamination of subsequent 
samples. Replace the lubrication water with VBW each time 
after sampling and when cleaning the pump. Follow 
manufacturefst htrueeisns. . . .  t - 

f 

. " 

Samples d&ed  fw organiccornpound analysis. Methand r i c e  p f ~ ~ e d ~ i ~  is 
under review. M e n  sarnplin for total, diwhred, or su9 nd& organic carbon. 
do not methami rinse; com$ete cleaning by rinsing wigorganic-grade water. 

3 A rinse with inorganic brank water (IBW) i s  needed only if collecting a blank 
sample for inorgania analysis directly after cleaning the pump. 

Figure 3-5. Cleaning procedures for submersible pumps. 
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( ~~ce- laboratory  pump-c~earzing procedure: 

Use offlie-laboratory procedures about once a year and more 
frequently if results of the pump blank or other information 
indicate that the pump is contaminated. 

I Step 1. Preparation. 

a. wearing appropriate gloves, prepare several gallons of a 
- laboratory-grade nonphosphate detergent solution (about 0.1 or 

- -:012 percent, v/v; use up to 2-percent~siutio~ a . I , r  for excessively 
: contaminated pump systems); " - b" . I - - 

b, Pnclean washbasins and $landpipes ($ection 3 J ) ,  . - 

, c. Place pump into sink or waste basin and .scrub exterior surfaces 
with soft brush and detergent solut.ion: ri,nse thoroughly with 
tapwater. 

d. Disassemble the pump and place components into a detergent- 
solution washbasin. 

. . 
st& 2.Detgrgent wash and ta&vater.;ind pump components s an tubing. . - ,. .. . . . . 4 -. .- . . :;. ' -.i 

, . . a., soak pump components in the detergent solution' for 30 
I minutes. 1 : .  ~ f '  ... ; - ?---!:i .- . , - " .  .- . 

1 b. S & J ~  p&p components with soft sponge or brush. 

: ;,1...:2.; . . ~ c  Rin.!e - .  .thoroughly: wiFh, tapyater.. :j.. - . :- ;:f. - .  .$, F2,. --. 

d. ~aise.discharge end of tubing above the rest of the tubing. Using 
a peristaltic or valveless fluid metering pump, f i l l  the pump 

.tubing with fresh detergent solution.until solution rises to the end 
- :  

of the tubing. Plug the tubingend($). ,2 

e. After 30 minutes remove plug from discharge end of tubing and 
. flush detergent solution from tubing by pumping copious 

amounts of tapwater through the tubing. Change gloves. 

n-v .% .. .l.ir= 
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CLEANING OF EQUIPMENT FOR WATER SAMPLINC- 

Step 3. Check sampling requirements. 

- If pump will be used for cclliecting samples for inorganic- 
constituent analysis, reassemble tlse pump and go to Step 4. 

- Complete Step 4 if pump will be used for collecting samples for 
analysis of bath inorganic and organic analytes before 
proceeding to Step 5. 

- If the pump will be used for collecting samples for organic- 
compound analyses only. go to Step 5. 

Step 4. D M  rinse. 

a. Place pump components into DIW washbasin and dispense DIW 
from a wash bottle to thoroughly rinse all pump components. 

b. Using a peristaltic pump and appropriate clean tubing, pump 
DIW through the sample tubing to rinse. 

c. Reassemble pump and connect pump tubing. Change gloves. 

d. If collecting equipment blanks lo verify that the pump has been 
adequately cleaned (section 3.4): -. . . 

f 
i. Rinse a clean standpipe dedicated to blank water with blank 

water. . .  

ii. lnseFe pump into blank-water standpipe only after pump 
exterior has been rinsed with blank water or air dried after the 
methanol rinse. 

iii. Pour !BW into the standpipe and pump at feast one tubing 
volume to waste before collecting the blank sample. . 
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Step 5. Rime with blank water fol!owed by a methanol rinse. 

a Chaemge to lake12 er nitrite gloves. Put pump components 
into solvent-resistant washbasin. 

b. Working under a fu'me hood, dispense methanol (or appropriate 
solvent) from a fluorocarbon-polymer wash bottle to rinse each 
pump component and the exterior pump casing. Collect the 
used solvent into a nonflammable container for storage until 

c. Place methanol-rinsed components on a clean, aluminum foil 
surface and allow the pump components and casing to 
completely air dry before reassembling the -pump (see section 
3.2.2). 

d. Using a valveless fluid metering pump and fluorocarbon-polymer 
tubing, pump about 2 L of mktthanol through sample tubing and 
to the methanol waste container. 

e. Reassemble the pump and connect the pump tubing. Change 
- gfoves and dispose of the rnethanol-contaminated gloves 

appropriately. ' 

f. Pour an organic-grade water (PBW. or VBW) into a clean 
PBWNBW standpipe. insert pump and pass about two tubing 
volumes of organic-grade blank water (PBW or VBW) through the 
pump and tubing to waste. 

d 
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Field-site? cleaning groeedure fbr subnsersible pumps and pump 
lllbh& 

+ Step 1. Preparation. 

a. Preclean the standpipes (one standpipe for each cleaning 
solution to be used, as described in 3.2.7). The standpipes need 
to be of sufficient height to supply necessary head for proper 
pump operation. Separate standpipes are designated for 
detergent solution and tapwater rinse, DLW rinse, methanol rinse, 
and blank water (IBW/PBW/VBW). Double-bag each cleaned 
standpipe far eat-kport . to - the field site. 

b. Estimate the volumes of cleaning solutions and blank water that 
will be needed for the field effort (refer to fig. 3-61. 

c. Prepare the volumes of cleaning solutions needed for the field 
effort, using appropriate bottles for short-term storage and 
transport, 
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The volume of storage in tubing, V,, of a set of pump-reel and e~tension tubing can be 
estimatedll* as follows: 

v,=[(a,xcp)+(k3xGJ +W8b,d xCsp 
where, 

Ws is volume of storage in tubing, in gallons 
kg is length of pump-tubing segment being cleaned, in feet 

, _  I .  is length of extension tubing, in feet ' 

Cp (or Ce) = 0.023 liter per foot for a 3/8-inch inside-diameter (15) tubing 
'or = 0.041' titer per foot for a 1 /2-inch ' i ~  tubing 

;Yap is vol-e of solution needed to filt:sfa;napip~to~m~~imum level?." .. - ;;. .,; . .. .; -?@bjrFd lojjperak>p~+,@, i& ~i<~-~l.. : ;, .;!:.;'.?<I?:. *.. .~ --: *..: ; - . .+-.. 
-..< : ,. 7.' . .. 7 . : i . + ~ I  .~ 

i CW = 0.264 gallon pei liter. . . -  . - . . . _  ...l.. ,' .I . -  . . -  
" .  - . .... . . 

. . 
1 .  

Examples d ' .  
" ,.,T ~ ' .; " ' ..-- 

Given: 

1. Lp - sample-wetted tubing segment is 100 feet for a purnp-reel system that has a 
1/2-inch ID tubing; 

2. & -two, 10-foot, 3/8-inch-ID pieces of extension tubing, one running from pump 
reel outletto sample collection chamber, and another running from chamber back 
to pump-reel (return-flow tubing to standpipk); and 

3. \(sp - minimum volume' of solution required in sta?dpipe 50 operate pump is 
t '  -.. 

0.8 liter. 
t -  -",- d - ; b*  

yo egirnate the volume of detergent solution needed ;or the detergent wash cycle: 

4 = [(loo x 0.041) + (20 x 0.023) + 0.81 x $264 = i .4  gallons 

The volume of office-produced deionized water needed to displace detergent solution 
and the volume OF laboratory-produced organic-grade blank water needed to displace 
2 liters of methanol just pumped into a system, ideally, would each be estimated to 
equal v,'s2. 

'~stimate assumes no mixing of two solutions and ignores potential (ofdetergent to adhere to 
tubing walls. OutfIow from the discharge end of tubing should be checked for sudsing to 
determine that detergent has been removed. . . . 

2~stimate assumes no mixing at interface of two solutions and ignores potential for methanol to 
adhereto tubing walls. It is recommended that an additional 0.1 gallon (- 0.4 liter) of blank water 
(pesticide-grade blank water or volatile-grade blank water) be used for each 10 feet of tubing to  
remove methanol residues from sample-wetted sections of tubing. Thus in the example above. 
another 1.1 (= (la0 + 10) x (0.1/10)) gallons (4.2 liters) of blank water would be pumped from 
the system. This impIies a total of about 2.5 (= 1.4 + 1.1) gallons (9.6 liters) of blank water would 
be used to remove methanol from the equipment setup. 

3 ~ h e  minimum volume corresponds to the level of solution in the standpipe, which. if maintained. 
allows pump to operate without introducing air through the pump intake. Once this level is  
reached, remove pump, and measure this volume. 

Figure 3-6. Estimation of cleaning-solution volumes for standpipe, pump, and 
pump tubing. [From Koterba and others, 1995, table 24.1 
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Step 2. Detergent wash and tapwater rinse. 

-I- a. Put on disposable, powderless gloves (usually vinyl). Rest pump 
in a vdashbasin or pail partially filled with detergent solution and 
clean exterior of pump and tubing with a soft brush. Rinse 
thoroughly with tapwater. (DIW can be substituted for tapwater, 
but is less efficient in detergent removal and requires a greater 

. volume of water than tapwater.) 

b. Place pump into standpipe, add detergent solution to level above 
pump intake, artd route intake and discharge end of pump 
tubing to the standpipe. 

c. Begin pumping: 

i. Record the pumping rate. 

ii. Record the time it takes to fill the sample tubing. 

iii. Calculate the time it takes for a segment of solution to 
complete one cycle (fig. 3-6). 

d. Circulate detergent s~lution for about three cycles through the 
tubing and back to.the standpipe. If possible, pump detergent + solution through tubing a t  alternating high and low speeds, and 
(or) introduce air segments between aliquots of the detergent 
solution to increase cleaning efficiency. 

/* 
e. Remove the discharge end of tubing from the stancfpipe and 

pump about hvo tubing volumes of detergent solution to waste, 
. adding fresh solution to the standpipe as needed. Remove pump 

from standpipe. 

f. Rinse detergent from standpipe with tapwater until sudsing 
stop. 

.I . 

g. Rinse pu,mp exterior with tapwater. Place rinsed pump into 
standpipe; add tapwaterIDlW to level above pump intake. Begin 
pumping through sample tubing. Do not recirculate rinse water, 
but add water as needed rs maintain water level above pump 
intake. Continue for five or more tubing volumes. Direct rinse 
water to waste, away from t he  vicinity of the wellhead and 
sampling area and (or) contain as required for disposal. 

+ h. Collect rinse water into a small bottle and stop the pump. Shake 
the bottle-if sudsing is observed in the rinse water, corltinue the 
rinse procedure until no suds appear in the rinse water. Change 
glove5. 
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:LEANING OF EQUIPMENT FOR WATER SAMPLING 

Step 3. Check sampling requirements. 

- I f  a pump will be used to collect samples for inorganic- 
constituent analysis, go to Step 4. 

- Complete Step 4 if a pump will be used to collect samples for 
analysis of both inorganic and organic analytes and go to Step 5. 

- If a pump will be used to collect samples for-organic-compound 
analysis only, go to Step 5. 

~. _ - . . . ^  , . :  , . ...l.. - :' . .~ . ~ 

. *-  
. .,. .-::.- + . 

. . . ,  . . . - . . -  ' . , . . . . . . .. 1'. .- . 
* . E .  . . ' . ' . .  Step $ , : ~ ~ ' ~ i $ ~ ~ ~ ~ . ~ ~ ;  , - .  '" . .  . ~ " .  . -, d -  

". , . - ,  .>, - , ::-: .: * i .:-:.., - : - - < ,  

A.separate DEW rinse is not required if D ~ W  was substituted for 
tapwater. 

a. Use a clean DIW-dedicated standpipe, not the tapwater 
standpipe, and rinse with DIW. Rinse pump exterior with DIW to 
remove any detergent residue. Place pump into the DIW 
standpipe and add DIW to level above pump intake. Change 
gloves. 

b. Start pumping DIW. Rinse DIW through sample tubing without 
recirculating, using about 3 tubing volumes of DIW. Keep the 
DIW level above pump intake. 

c. Collect DIW rinse water in a clean bottle,. shake, and check for 
'.' suds. Continue to DIW rinse until rinse water is free of suds. 

d. If collecting field blanks to verify that the pump has been 
adequately cleaned (section .3.4):, t.T 

i. Change gloves. Rinse clean blank-water standpipe with IBW. 
Rinse pump exterior with blank water. 

ii. Place pump into the standpipe and add IBW to cover the 
pump intake. 

iii. Turn on pump and displace any water residing in the pump 
and tubing. Continue pumping IBW for one tubing volume 
before collecting the blank sample. 

Step.5. Methanol rinse. 

4- 
Make certain that the pump or other nearby electrically powered 
equipment is grounded, the power cord is intact, and potential 

' sources of sparks do not exist before rinsing pump with methanol. 
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) I CLEANING OF EQUIPMENT FOR WATER SAMPLING 

, d. Rinse pump exterior with organic-grade water and place pump 
Into standpipe. Add organic-grade water to the standpipe to 
push the methanol out of the tubing and into the methanol 
waste container. Pump at least an additional 0.1 gallon (about 
0.38 L) of organic-grade water through the system for every 10 
f t  (about 3.05 m) of methanol-wetted tubing to the methanol 
waste container after used methanol is collected. 

TECHNICAL NOTE: The recommended organic-grade 
water is  PEW or VBW (supplied by MWQL for blank 
sampies). Office-produced organic-grade water might not 
be of adequate purity, especially after being stored, and its 
use requires collection of additional blank samples ior 

. > :  quality control (see section 3.4). = A'. . 
a. 

e. Repeat d above with blank wate; (PBW dr VBw) pumped from a 
blank-water standpipe if blank sa~nples will be collected for 
analysis of organic compounds. 

. . - "  - p - .  1 

'sforage of the cleaned srabmeisible pump and tubing: 

1. Place pump into two clean, noncontaminating storage bags and 
close bags. 

. d  

, 2. Cover the pump reel and tubing with doubled plastic bags or 
sheeting for transport to the next site. 

For long-term storage (longer than 3 days), the pump and exterior 
and interior of the tubing must be dry befoie being placed into 
plastic bags. Tubing can be dried by blowing filtered air or filtered 
(inert) gas through the tubing. If tubing cannot be dried, store 
chilled to prevent bacterial growth. If bacterial growth has 
occurred, reclean before use. 

+ 

r-- .~ 
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CLEANING OF EQUIPhfENT FOR 

--mrw. P V - & T - - -  

QUALITY CONTROL FOR 

By AJ. Horowitz, M.W. Sandstrtsm, and 
ED. WiIde 

, 1 

Qmafity-cantrol sarnnpEes w e  reqoaSmd for any samp'fiag 
and analysfs prepam. Without quality-control information, 
the quality of the environmental data collected can be neither 
evaluated nor qualified. If the user has no means of knowing the 
associated errors, the data cannot be interpreted properly. 

The purpose for obtaining quality-control (QC) samples following 
equipment cleaning is to ensure that the equipment and the 
procedures used for cleaning the equipment do not contaminate 

I .  or ohenuise affect the environmental samples that were or will be 
collected. The QC sample used to assess the adequacy of' cleaning 

4- procedures before field work commences is called the equipment . 

blank. 

p BLmk water. Blank water is used to develop specific types 
of QC samples (National Water Quality Laboratory 
Memorandum 92.01). The water is a solution that is free of 
analyte(s) of interest a t  a specified detection levei. USGS 
personnel are required to use blank water that has been . 
analyzed and certified to be of a specific grade and 
composition. 

- Use IBW to collect blank samples for analysis of inorganic 
constituents. 

- Use PEW to collect blank samples for analysis of pesticides. 
(Do not use PBW when collecting samples for VOC analysis.) 

- Use VBW to process blank samples for analysis of VOCs. VBW 
is also suitable as a blank sample for pesticide analysis. 

- Use PBW or VBW as the quality-control sample for total and 
dissolved organic-carbon analysis (TOC .and DOC). This 
cannot be documented as a blank sample because neither 
PEW nor VEW is certified to be free of organic carbon. 

.."E_l=%--ma.. ~ - v  " - . 

Cleaning of Equipment for Water Sampling 9/98 Quality Control for Equipmenr-Cleaning 



CLEANING OF EQUlPMENT FOR WATER SAMPLLNG 

B Eqrrfgment blank. An equipment blank is blank water 
that is processed under controlled conditions in the office 
laboratory by being passed sequentially through each + 
component o f  the sample processing and collection 
equipment. A n  equipment blank represents an entire 
sampling system (fig.3-7) and its required: 

- Annually. 

- When a cleaning procedure is followed for the first time. 
. ,  . . .  *. - .. 

...- ..i. .-:;-When new equipme-nt will be used for the first time. .~: r . tL~::~ , - + - + ~ - ., . , .  . ,. . " - . - i _  . . . . ~ . ~  \ 

- fi'fi~fiif i4ilp;nent"=biiik - iiiuirebn4nts:; . , . ~.. - .. ; :: ::-, i- . , 

; . - : ; . .,. .. , ,, I ..~.~' ~- . .. . 

1. Allow enough time in the study workplan,.to collect the annual 
eqiaipment blank, complete laboratory analyses, and review 
analytical results before field work for the study commences. 

2. Process the annual equipment blank in a clean, controlled 
environment in the office laboratory, after the equipment has 
been cleaned using office-laboratory procedures. 

3. Analyze the annual equipment-blank data before collecting and 
processing the first water-quality sample of either the fiscal year 

: or the study. ,- e-- 
~ * 

If the equipment-blank data indicate th-at the equipment does + 
not introduce contaminants that will bias study results, 
sampling can proceed. 

If the equipment-blank 'data indicate unacceptable 

. . .concentrations of analytes of interest, ~ the cause must be ' 

identified and the equipment or cleaning procedures must be 
changed or modified before sampling can proceed. 
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CLEANING OF EQUIPMENT FOR WATER SAhlPLMG- 

P FtePd blank. The field blank is blank water that is processed 
at the field site by being passed sequentially through each 
component  of the  equipment being used t o  collect 
environmental samples. The procedure for processing the 
field blank, like the equipment blank, can also result in a set 
of sequeneiaIly collected blank samples (fig. 3-7) (Horowitz 
and others, 1994). Other types of blank samples also are 
collected at the field site (NFM 4). At  least one EeId 
blank per sanapltng run 1s recommended; the 
ntem-enbers and distredbwtisn af QC samples dcpenad an 
study objectives, the target analytes, and s24e 
eetst&~onrs. 

- Process field blanks through clean equipment. 

- If equipment is used at several sites during a field trip, process 
a field-ecjuipment blank after the last sample has been 
caflected and again after the equipment has undergone the 
prescribed field-cleaning procedures. 

- if multiple sets sf office-cleaned equipment are used during a. 
fietd trip, process a field blank at any site during the course of 
the trip. In this case, the blank must be processed before- 
sampling to avoid contaminating the blank with residues 
from an environmental sample. 

- Process fieid blanks onsite arid' under the same-conditions as 
the environmental sample. 

Before flLlirrg the QC sample bottle with the appropriate blank 
water: - 

, - 
4 .  Check that sample bottles are clean, are the correct type, and are 

labeled correctly. 

2. Check the certificate of analysis far the let of blank water to be . 
sure that it is appropriate for quality c6nuQ1 of target analytes. 

3. Record the date and lot number of the IBW, PBW, and (or) VBW 
used and of the preservative used. To the extent possible, use 
preservative from the same lot number for a n  entire sampling trip 
for both the environmental and quality-control samples. 

-I- 

4. Rinse sample bottles for inorganic constituents three times with a 
small quantity of the blank water. 
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I Use the following strategy for QC data callectian and anaIysis: 

1. For inorganic-constituent samples, initially send only the final + 
equipment-blank sample for the routine inorganic blank-sample 
analysis or for inorganic analytes targeted by the study. 

Archive the remaining sequentially processed blank samples 
(fig.3-7) until the inorganic-constituent analysis of the 
equipment-blank sample has, been received. 

I 50 not archive blank samples for organic-compound analysis. -27 

4 * 2. Check the analytical results for the equipment blank and field 
I blanks as soon as possible and before the next field trip. 

If analytical results indicate that the equipment is clean within 
acceptable limits, the equipment may be used for field work 
without additional testing or analysis. 

I US@ 5 b  bC+€8@9$2~ti'Bt 5% kg6e G M Q W $ I E P P $ P ~ ~ & ~  if EW~BEYS~S 6f 
the equfpment bknk mmpJe i ~ d i ~ a t e s  greater than 
aweptabte aw2Dyte C B B B C S W ~ T ~ ~ ~ G R S .  

I .  + 
3. Additional QC data collection and (or) analysis is required if the 

equipment blank has greater than acceptable analyte 
concentrations. . 

For inerganic-wmgle snarysis. Submit the rest of the 
sequential blank samples for laboratory analysis and use the 
analytical results from the sequential blank samples to identify 
potential source(s) of contamination. Modify equipment- 
cleaning procedures if contamination can be remedied by a 

- change in cleaning procedure. Repeat collection of 
equipment blanks until the blank data verify that the 
equipment is suitable for use. 

FOP srgaerie-s8mgple analysis. Modify the equipment 
cleaning procedure if the source of contamination is known or 
suspected and contamination can be remedied by a change 
in cleaning procedure. If the source of contamination is not 
known, reclean equipment using office-laboratory procedures 
and collect and analyze blanks for each part of the sampling 
system that could be a source of contamination. Repeat 
collection of equipment blanks until the blank data verify that 

the equipment is suitable for use. 



CLEANlNC OF EQUIPhlENT FOR WATER SAMPLING 

me eqt-ripmerot blank is the lad sample of s set of sequentially processed blanks collecbed in 
the ofice laboratory and documents the suitability of the equipment for the samples that are to 
be mllected and analyzed. Field blaokt are collected in the field in the same manner as the 
equipment blank but document the eKectiveness of the field-cleaning procedures plus any 
ambient contamination. 

Surface wata: collect the series of five sequential blank samples listed below for routine 
surface-water wmpling. 
Ground water: collect the source.solution blank (Sample 1) and either a sampler blank 
(Sample 2) or pump tstznk (%mple 4) (depending on the type of sampling device being 
used) along with the filter blank (Sample 5) .  

Smipia ?I. Saueca wluti~ln {SS) 
SS i6Isnk Put on disposabfe gloves. Pour the IBW, PBLQ, or VBW directly into appropriate 

SS blank-smple bottle.' Add chemical treabnent and (or) chill, as required for 
the analyles sf intaed, 

%~ols 2. SS + SawpIer 
f a p l e r  Bottle or baa sampler: Fill sampler container with SS; attach :ampler cap and 
bhmk node; decant sample into blank-sample bottle through the nozzle. Preserve 

sample (add chemical treatment and (or) chill) as required (NFM 5). 
Bailer or thief sampler: Fill sampler with SS: imtall bottom-emptying device; 
empty sample into blank-sample bottle through the bottom-emptying device. 
Prejerve sample, as required. 
Submeroible or nonsubmenible ~umss: Go to Sample 4 (Puinp blank). 

swpf%t t, ss + s m p ~ e r  + iPiitt& 
I C@ie&@r tf a cone or churn splitter is used, decant remainder sf the SS into sampler 
I BFank container, and then through splitter (through nozzle or bottclrn-emptying 

device). Refill sampler contains with SS to fill churn with 3 to 5 lit= of water. 
1 Alternatively, pour enough SS from simplees ahrough cone splitter to fill 

splitter-blank bottle. Collect SS into blank-sample bottle through churn spigot 
1 or conasplitter exit port($). Preserve sample, as required. 

Sam- 4. + GmpI~r  + Splitter + Pump 
Nomubmenible P U ~ D  (peristaltic, vacuum, or valveles metering pump): 1 W r e  intake end of clean pump tubing into churn splitter or into a subsample 
split with the cone splitter. Pump some sample to waste to rinse tubing, and 
fill pump.bIank b~ttle directly from the discharge end. [Sra~e sample, as 
required. 
Submersible ourno: Place pump in blank-water standpipe and fill standpipe 
with enough SS to cover pump intake and allow for drawdoan. Start pump at 
low pumping rate. discharge 0.5 litef of §S to waste, then fill blank-sample 
bottle with SS. Preserve sample. as required. 

Sample S. SS + %mpfer + Splitter t. Pump + Fi!@r 
t e  w Pomp SS through a prerinsed filtration assembly (plate filter or capsule filtw); 
eqraipme~t pump the first aliquot to waste and then pump SS directly into the blank-sample 
blmk bttle. Prwrve sample, as required. 

'Pfscess the murcesolution blank in the protected environment sf the office laboratory only, not 
in the field (NFM 4). 

2 ~ o r  ground-water quality control: A splitter blank is included if a cone splitter is used: a standpipe 
blank often is collected if a submersible pump is used. 

Figure 3.7. Sequence sf sample collection to obtain the equipment blank 

- - .  . .  . 
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CONVERSION FACT0R.S AND 

$ - " 'T ~ L . " A t - - - L ? , . . - ~  ,&.. - 
ABBREVISA'%TBNS 

+ p-c -~bEw~b-=u--s- 

CONVERSION FACTORS 
Multiply BY To obtain 

centimeter (cm) 0.3937 inch 

meter 3.281 foot 

milliliter (mL) 6.06102 inch3 or cubic inch 

liter (L) 0.2642 gallon 

microgram @g) 3.53 x ounce 

Tcrstperaturs: Water and air temperature are given irn degrees 
Celsius PC), which can be converted to  degrees Fahrenheit ("F) by 
use of the following equation: 

DIiV deionized water 

DOC dissolved organfc carbon 

HC1 hydrochloric acid 
i- HNQ3 nitric acid 

IBW 

film 
MSDS 

m 
W Q L  
OWQ 

PBW 

PVC 

QC 
QWSU 

S O C  

SS 
TOC 

TWRl 

inorganic-grade blank water. laboratory-certified free of trace elements 
and other inorganic constituents 

micrograms per liter 

mScrosiemens per centimeter at 25°C 

Material Safety Data Sheet 

National Field kfanual for the CoIIection of M'arer-Qualitf Data 
National Water Quality Laboratory of the U.S. Geological Survey 

Office of Water Quality of the U.S. Geological Survey 

pesticide-grade blank water. cefified free of pesticide 
organic compounds by the W Q L  
polyvinyl cNoride 

quality control 

Quality of Water Service Unit 
suspended organic carbon 

source solution 

total organic carbon 

Techniques of Water-Resources Investigations 

URL Uniform Resource Locator 

+ USGS U.S. Geological Survey 

VBW volatilss-grade blank water. certified free of volatile compounds 
by the NWQL 

v/v volume to volume 

Cleaning of Equipment for Water Sampling 9/98 Conversion Factors and Abbreviations 



RE1 

SELECTED REFERENCES AND 

SELECTED REFERENCES FOR CLEANING OF 
EQUIPMENT FOR WATER SAMPLING 

American Publlc Health Association. American Water \Vorks Association, and 
Water Environment Federation, 1992, Standard methods for the  
examination of water and wastewater (18th ed.): Washington, D.C.. 
American Public Health Association, variously paged. ~ 

American Society for Testing and Materials. 1990, Standard practice for 
decontamination of fidd equipment used a t  nonradioactive waste sites: 
Philadelphia, Pa., no. D 5088-90,3 p. 

Capel, P.B., and Larson, S.J., 1996, Evaluation of selected information o n  
splitting devices for water samples: U.S. Geological Survey Water- 
Resources Investigations Report 95-4 14 1. 103 p. 

Cole-Parmer Instrument Company. 1997. 97-98 Catalog: Vernon Hills. Ill.. 
Cole-Parmer Instrument Company. 14 16 p. 

Horowitz. A.J., Demas, C.R., Fitzgerald, K.K., MIler. T.L., and Rickert, D.A., 
1994. U.S. Geological Survey protocol for eke collection and processing of 
swface-water samples for the subsequent determination of inorganic 
constituents in filtered water: U.S. Geological Survey Open-File Repon 
94-539,51 p. 

Ivahnenko, Tamara, Szabo. Zoltan, and Hall, G.S.. 1996, Use of an ultra-clean 
sampling technique with inductively coupled plasma-mas spectrometry 
to determine trace-element concentrations in water from the Kirkwood- 
Cohansey aquifer system, Coastal Plain. New Jersey: U.S. Geological 
Survey Open-File Report 96-142, 37 p. 

Koterba. M.T., Wilde, F.D.. and Lapham. W.W.. 1995, Ground-water data- 
collection protocols and procedures for the  National Water-Quality 
Assessment Program-collection and documentation of water-quality 
samples and related data: U.S. Geological Survey Open-File Report 95-399. 
113 p. 

Lapham. W.W., Wilde, F.D.. and Koterba. M.T., 1995. Ground-water data- 
collection protocols and procedures for the  National Water-Quality 
Assessment Program-selection, installation, and documentation of wells. 
and collection of related data: U.S. Geo1ogic.d Survey Open-File Report 
95-398.69 p. 

Lapham. W.W., Wilde. ED.. and Koterba, M.T.. 1997. Guideliries and standard 
procedures for studies of ground-water quality-selection and installation 
of w e b ,  and supporting documentatian; U,S, Geological Survey Water. 
Resources Investigations Report 96-4233. 110 p. 

Mudroch, Alena, and Azcue, J.M., 1995, Manual of aquatic sediment 
sampling: Boca Raton, Fla.. Lewis Publishers Inc.. 219 p. 

Mudroch. Alena, and MacKnight. S.D.. eds.. 1994, Handbook of techniques 
for aquatic sediments sampling; Boca Raton. Fla.. Lewis Publishers Inc., 
236 p. 

Sandstrom, M.W.,1990, Sampling requirements for organic contaminants, in 
American Water Works Association Annual Conference: Cincinnati. Ohio, 
Management Challenges of New Monitoring Requirements for Organic 
Chemicals, American Water Works Association Seminar Proceedings, 
p. 71-85. 
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Sandstrom. M.W., 1995, Filtration of water-sediment samples for the 
determination of organic compounds: U.S. Geological Survey Water- 
Resources Investigations Report 95-4 105, 13 p. 

Shelton, L.R.. 1994, Field guide for collecting and processing stream-water 
samples for the National Water-Quality Assessment Program; U.S, 
Geological Survey Open-File Report 94-455. 42 p. 

Shelton. L.R., and Capel, P.D., 1994. Guidelines for collecting and processing 
:samples of stream bed sediment for analysis of trace elements and organic 

.'contaminants for the National Water-Quality Assessment program: U.S. 
Geological Survey Open-File Report 94-458. 20 p. 

. ~ 

Eriternak Documents ), 

Office of water Quality, National ~ a t e r  Quality ~aboratory, and 
Water Resources Division numbered meinorandurns are available 
electronically on t h e  Internet through the USGS Home Page on 
the World Wide Web. The site address (URL) is 
http://water.usgs.gov/lookup/get?techmemo. 

I, Water Quality 

W4cmo Mo. Tiare Bate 

qw 92.01 Distille~/Deionized Water for District Dec. 20, 1 991 

Operations - - 

qw 97.03 Protocols for Cleaning a Teflon Cone Feb. 7, 1997 
Splitter to Produce Contaminant-Free 
Subsamples for Subsequent 
Determinations of Trace Elements 

* - 

I National Water Quality Laboratory (NWQL) 

Memo Wo. Title I Date 1 

I Water Resources Division 

92.01 
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Technology Transfer-Availability of 
Equipment Blank Water for Inorganic 
and Organic Analysis . 

wrd 94.007 

Mar. 25; 1992 

Safety--Storage, Transportation, 
Handling and Disposal 
of Methyl Alcohol 

Dec. 3, 1993 1 



PUBLICATIONS ON TECHNIQUES OF 
f 

WATER-RESOURCES ~WESTIIGPLTFLONS 
-----=-&-- A ITS,z"s-=7--i . , 

The U.S. Geological Survey publishes a series of manuals 
describin& procediires for planning and conducting specialized 
work in water-resources investigations. The ~naterial is grouped 
under major subject headings called books and is further divided 
into sections and chapters. For example. Section A of Book 9 
(Handbooks for Water-Resources Investigations) pertains to 
collection of water-quality data., The chapter, which is the unit of 
publication, is limited to a nai-raw field of subject matter. This 
format permits flexibility in revision and publication as the need 
arises. 

The Techniques of Water-Resources Investigations (TWRI) reports 
listed below are for sale by the U.S. Geological Survey, Branch of 
Information Services, Box 25286, Federal Center, Denver, CO 
80225 (authorized agent of the Superintendent of Documents, 
Government Printing Office). Prepayment is required. Remittance 
should be sent by check or money order payable to the U.S. 
Geologicd Survey. Prices are not included because they are subject 
to change. Current prices can be obtained by writing to the above 

i- address. When orderin6 or inquiring about prices for any of these 
publications, please give the title, book number, chapter number. 
and "U.S. Geological Survey Techniques of Water-Resources 
Investigations." An updated list of TWRI reports can be found by 
accessing the World Wide Web url: l~ttp://water.usgs.govJlookup/ 
get?TWRI. 

Book 1. Collection of Water Data by Direct Measurement 

Sececeion D. U'ater Quality 
I-D1.Water temperature-influential factors, field measurement, and data 

presentation, by H.H. Stevens, Jr., J.F. Ficke, and G.F. Smoot: USGS-TWRI 
Bmk 1, Chapter Dl .  1975.65 pages. 

1-D2.Guidelines for collection and field analysis of ground-water samples for 
selected unstable constituents, by W.W. Wood: USGS-TWRI Book 1 ,  
Chapter D2. 1976.24 pages. 

Book 2. Collection of Environmental Data 

Section B. Surface Geophysical Methods 

2-D1.Application of surface ~ e o p h y ~ i c s  to g r ~ u n d ~ w a t e r  investigations, by 
A.A.R. Zohdy. G.P. Eaton, and D.R. Mabey: USGS-TWRI Book 2. Chapter 
D l .  1974. 116 pages. 

2-D2.Application of seismic-refraction techniques to hydrologic studies, by 
+ EP. Haeni: USGS-TWRI Book 2, Chapter D2. 1988.86 pages. 
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Section E. Subsurface Geophysical Methods 
2-El .Appllcatfon of borehole geophysics to water-resources Investigations, by 

W.S. Keys and L.M. MacCary: USGS-TWRI Book 2. Chapter El.  1971. 
126 pages. 

2-E2.Borehole geophysics applied to ground-water investigations, by W.S. 
Keys: USGS-TWRI Book 2, Chapter E2. 1990. 150 pages. 

Section F. Drilling and Sampling Methods 
2-F1.Application of drilling, coring, and sampling techniques to test holes 

and wells, by Eugene Shuter and W.E. Teasdale: USGS-TWRI Book 2. 
Chapter F1. 1989. 97 pages. 

Book 3. Applications of Hydraulics . 
Section A, Surface- Water Techniqrrt5.' ' 

I. 
3-A1.Ceneral field and office procedures for indirect discharge measurements. 

by M.A. Benson and Tate Dalrymple: USGS-TWRI Book 3, Chapter Al. 
1967.30 pages. 

3-A2.Measurement of peak discharge by the  slope-area method, by Tate 
Dalrymple and M.A. Benson: USCS-TWRI Book 3. Chapter A2. 1967. 
12 pages. 

3-A3,Measurement of peak discharge at  culverts by indirect methods, by G.L. 
Bodhaine: USCS-TWRI Book 3. Chapter A3. 1968.60 pages. 

3-A4,Measurement of peak discharge a t  width contractions by indirect 
methods, by H.F. Matthai: USGS-TWRI Book 3. Chapter A4. 1967. 
44 pages. 

3-A5.Measurement of peak discharge at dams by indirect methods, by Harry 
Hulsing: USGS-TWRI Book 3, Chapter AS. 1967. 29 pages. 

3-A6.General procedure for gaging streams. by R.W. Carter and Jacob 
Davidian: USGS-TWRI Book 3. Chapter A6. 1968. 13 pages. 

3-A7.Stage measurement at  gaging stations, by T.J. Buchanan and W.P. 
Somers: USGS-TWRI Book 3, Chapter A7. 1968.28 pages. 

3-A8.Discharge measurements at gaging stations, by T.J. Buchanan and W.P. 
Somers: USGS-TWRI Book 3. Chapter AS. 1969.65 pages. 

3-A9.Measurement of time of travel in streams by dye tracing, by F,A. 
Kilpatrick and 1.F. Wilson. Jr.: USGS-TWRI Book 3, Chapter A9. 1989. 
27 pages. 

3-A1O.Discharge ratings at gaging stations. by E.J. Kennedy: USGS-TWRI 
Book 3. Chapter A10. 1984.59 pages. 

3-A1 1 .Measurement of discharge by the moving-boat method, by G.F. Smoot 
and C.E. Novak: USGSTWRI Bqok 3, Chapter All. 1969.22 pages. 

3-A12.Fluorometric procedures for dye tracing. Revised, by J.F. Wilson, Jr.. 
E.D. Cobb, and F.A. Kilpatrick: USGS-TWRI Book 3. Chapter A12. 1986. 
34 pages. 

3-Al3.Computation of continuous records of streamflow, by E.J. Kennedy: 
USGS-TWRI Book 3, Chapter A13. 1983. 53 pages. 

3-A14.Use of flumes in measuring discharge. by F.A. Kilpatrick and V.R. 
Schneider: USGS-TWRI Book 3. Chapter A14 1983 46 pages. 

3-A15 Computation of water-surface profiles in open channels, by Jacob 
Davidian: USGS-TWRI Book 3. Chapter A15. 1984.18 pages. 

3-~16.~easurement of discharge using tracers. by FA. Kilpatrick and E D. -!- 
Cobb: USGS-TWRI Book 3. Chapter A16. 1985. 52 pages. 

3-A17.Acoustic velocity meter systems, by Antonius Laenen: USGS-TWRI 
Book 3. Chapter A17. 1985. 38 pages. 
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3-A18.Determfnation of stream reaeration coefficients by use of traces, by 
F.A. Wlpatrick, R.E. Rathbun, Nobuhiro Yotsukura. G.W. Parker, and L.L. 
DeLong: USGS-TWRI Book 3. Chapter ,418. 1989. 52 pages. 

3-A19.Levels at streamflow gaging statlons, by E.J. Kennedy: USGS-WFU 
Book 3. Chapter A19. 1990. 31 pages. 

3-A20 Simulation of soluble waste transport and buildup in surface waters 
using tracers. by F.A. Kilpatrick: USGS-IWRI Book 3, Chapter A20. 1993. 
38 pages. 

3-A2 1 .Stream-gaging cableways. by C. Russell Wagner: USGS-TIVRI Book 3. 
Chapter A21.1995.56 pages. 

Section B. Ground-M/afer Techmiques 
3-B1. Aquifer-test design, observation: and data analysis, by RiV. Stallman: 

U S G S T W R I  Book 3. Chapter Bl. 1971.26 pages. 
3-B2.Introduction to  ground-water hydraulics, a programed text for self- 

instmction, by G,B, Benneit: USGS-NR QImk 3, Chapter 92. 1976. 
172 pages. 

3-B3.Type curves for selected problems of flow to wells in confined aquifers. 
by J.E. Reed: USGS-TWRI Book 3, Chapter B3.1980. 106 pages. 

3-B4.Regression modeling of ground-water flou: by R.L. Cooley and R.L. Naff: 
USGS-WR1 Book 3. Chapter B4. 1990.232 pages. 

3-B4.Supplement 1. Regression modeling of ground-water Plow- 
Modifications to the computer code for nonlinear regression solution of 
steady-state ground-water flow problems, by R.L. Coofey: USGS-TWRI 
Book 3. Chapter B4. 1993.8 pages. 

3-B5.Definition of boundary and initial conditions in the analysis of 
saturated ground-water flow systems-An introduction. by 0.1.. Franke. 
T.E. Reilly. and G.D. Bennett: USGS-TWRI Book 3. Chapter B5. 1987. 
15 pages. 

3-B6.The principle of superposition and its application in ground-water 
hydraulics, by T.E. Reilly. O.L. Franke. and C;.D. Bennett: USGS-WRI 
Book 3, Chapter B6. 1987.28 pages. 

3-B7.Analytical solutions for one-, two-, and three-dimensional solute 
transport in ground-water systems with uniform flow, by E.J. U'exler: 
USGS-TWRI Book 3. Chapter B7.1992.190 pages. 

Section C. Sedimentation and Erosion Techniques 

3-Cl.Fluvial sediment concepts, by H. P. Guy: USGS-TWRI Book 3, Chapter 
C1.1970.55 pages. 

3-C2.Field methods for measurement of fluvial sediment, by T.K. Edwards and 
G.D. Glysson: USGS-TMIIII Book 3, Chapter C2. 1998.80 pages. 

3-C3.Computation of fluvial-sediment discharge, by George Porterfield: 
USGS-TWRJ Book 3, Chapter C3.1972.66 pages. 

 BOO^ 4. Hydrologic halysis and Interpretation 

Section A. Statistical Analysis 
4-A1.Some statistical tools in hydrology, by H.C. Riggs: USCS-TWRI Book 4, 

Chapter A l .  1968. 39 pages. 
4-A2.Frequency curves, by H.C. Riggs: USGS-TWRI Book 4, Chapter A2. 

1968. 15 pages. 

i 
Section B. Surface Water 
4-B1.Low-flow investigations, by H.C. Riggs: USGS-TWXI Book 4. Chapter 

B1. 1972. 18 pages. 
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4-B2.Storage analyses for water supply. by H.C. Riggs and C.H. Hardison: 
USGS-TWRI Book 4. Chapter B2. 1973.20 pages. 

4-B3.Regional analyses of streamflow characteristics, by H.C. Riggs: USGS- 
TWRI Book 4, Chapter B3. 1973. 15 pages. 

SectJim D. Interrefated Phases of the Hydrologic Cycle 
4-D1.Computation of rate and volume of stream depletion by wells, by C. T. 

Jenkins: USGS-T\VM Book 4, Chapter Dl. 1970. 17 pages. 

I Book 5. Laboratory Analysis 

5-Al.hfethods for determination of inorganic substances in water and fluvial 
sediments, by M.J. Fishman and L.C. Friedman, editon: USGS-TWRI Book 
5, Chapter A l .  1989.545 pages. 

5-A2.Determination of minor elements in water by emission spectroscopy, by 
P.R. Barnett and E.C. Mallory, Jr.: USGSTWRI Book 5. Chapter A2. 1971. 
31 pages. 

5-A3.Methods for the determination of organic substances in water and 
fluvial sediments, edited by R.L. Wershaw, M.J. Fishman. R.R. Grabbe, and 
L.E. Lowe: USGS-TWRI Book 5, Chapter A3. 1987. 80 pages. 

5-A4.Methods for collection and analysis of aquatic biological and 
microbiological samples, by L.J. Britton and P.E. Greeson, editors: USGS- 
TWRl Book 5. Chapter A4. 1989.363 pages. 

5-A5.Methods for determination of radioactive substances in water and 
1 fluvial sediments, by L,L. Thatcher. V.]. Janzer, and K.W. Edwards: USGS- ' TWRI Book 5. Chapter A5. 1977.95 pages. 
I 

/ 5-A6.Quality assurance practices for the chemical and biological analyses of 
1 water and fluvial sediments, by L.C. Friedman and D.E. Erdmann: USGS- + 

TWRI Book 5. Chapter A6. 1982. 181 pages. 

Section C. Sediment Analysis 
5-C1.Laboratory theory and methods for sediment analysis. by H. P. Guy: 

/ USGS-TWRI Book 5, Chapter Cl. 1969.58 pages. 

Book 6. Modeling Techniques 

Seccion A. Ground Wafer 

6-A1.A modular three-dimensional finite-difference ground-water flow 
model, by M. G. McDonald and A. W. Harbaugh: USGS-TWRI Book 6, 
Chapter A l .  2988.586 pages. 

6-A2.Documentation of a computer program to simulate aquifer-system 
compaction using the modular finite-difference ground-water flow model, 
by S.A. Leake and D.E. Prudic: USGS-TWRI Book 6. Chapter A2. 1991. 
68 pages. - 

6-A3.A modular finite-element model (MODFE) for areal and axijmmetric 
ground-water-flow problems. Part I: Model Description and User's Manual. 
by L. J. Torak: USGS-TWRI Book 6. Chapter A3.1993. 136 pages. 

6-A4.A modular finite-element model (MODFE) for areal and axisymmetric 
ground-water-flow problems. Part 2: Derivation of finite-element equations 
and comparisons with analytical solutions, by R.L. Cooley: USGS-TWRI 
Book 6. Chapter A4. 1992. 108 pages. 

6-A5.A modular finite-element model (MODFE) for areal and axisymmetric 
ground-water-flow problems, Part 3: Design philosophy and programming 
details. by L.J. Torak: USGS-TWRI Book 6, Chapter A5. 1993. 243 pages. 
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6-A6.A coupled surface-water and ground-water flow model (MODBRANCH) 
for simulation of stream-aquifer interaction by E.D. Swain and Eliezer 

+ J. Wexler: USGS-TWRI Book 6. Chapter A6. 1996. 125 pages. 

Book 7. Automated Data Processing and Computations 

Section C. Computer Programs 
7-C1 .Finite difference model for aquifer simulation in two'dirnei~siom with 

results of numerical experiments. by P.C. Trescott. G.F. Pinder. and S.P. 
Larson: USGS-TWRI Book 7, Chapter Cl.  1976. 116 pages. 

'I-62.computer model of ho-dimensional zolut& trangport and dispersion In 
ground water, by L.F. l<oniksw and J.D. Bredehoeft: USGS-TWRI Book 4. 
Chapter C2. 1978.90 pages. 

7 4 3 . A  model forsiimulation of flow in singular and interconnected channels. 
by R.W. Schaffranek, R.A. Baltzer, and D.E. Gddberg: USGS-TWRI Book 7. 
Chapter C3. 1981.110 pages. 

Book 8. InsPrurnentatiorn 

Section A. Instruments for Measurement o f  Water Level 
8-A1.Methods of measuring water levels in deep wells, by M.S. Garber and 
EC. Koopman: USGS-TLVRI Book 8. Chapter Al. 1968.23 pages. 

8-A2.Installation and service manual for U.S. Geological Survey manometers. 
by J.D. Craig: USGS-TWH Book 8. Chapter A2. 1983.57 pages. 

section B. ktstrurnents for hfE2s~reme~t of Discharge 
8-BZ.Calibration and maintenance of vertical-axis type current meters, by 

G.E. Smoot and C.E. Novak: USGS-TWRI Book 8. Chapter B2. 1968. 
+ 15 pages. 

Book 9. Handbooks for Water-Resources Investigations 

Seclion A. National Field Manuaf for the CoIIection of  Water-Qualily Data 
9-A1.Preparations for water sampling, by E.D. Wilde. D.B. Radtke, Jacob Gibs. 

and R.T. Iwatsubo: USGS-TWRI Book 9, Chapter A l .  1998. Variously 
paged. 

9-A2.Selection of equipment for water sampling. by F.D. Wilde. D.B. Radtke, 
Jacob Gibs, and R.T. Iwatsubo, editors: USGS-TWRI Book 9. Chapter A2. 
1998. Variously paged. 

9-A3. Cleaning of equipment for water sampling. by F.D. Wilde. D.B., Radke. 
Jacob Gibs, and R.T. Iwatsubo, editors: USGS-TWRJ Book 9. Chapter A3. 
1998. Variously paged. 

9-A6.Field measurements, by ~.b. Wilde and D.B. Radtke, editm: USG;S- 
TiuH Book 9, Chapter A6. 19911. Variously paged. 

9-A7.Biological indicators, by D.N. Myers and F.D. Wilde, editois: USGS- 
TWRI Book 9, Chapter A7. 1997. Variously paged. 

9-A8.Bottom-material samples, by D.B. Radtke: USGS-TWRJ Book 9. Chapter 
A$. 1998. Variously paged. 

9-A9.Safety in field activities, by S.L. Lane and R.G. Fay: USGS-DVRI Book 
9, Chapter X9. 1998. Variously paged. 
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0.2 The pwsmce OP f me color. that  1s the eoI6r of mter which 1s due 
&Q ~ $ S S Q ~ V &  s&Sams which absorb I lm, @i 11 @use brbfdltS@s 
t o  k lm, a f t w h  this effect I s  generally rat significant w3.h 
f f a i  shed uatcrs . 

5.0 P r%bs 
5.11 8 2 1 0 0 N  #dch tudidlwwr cmists of a nephelmar #teh llghr 
w ~ c  for i'llminatiq the sample B photo~el@ct~ic &tec.eo? wi th  a 
r e a h %  & v i a  t o  i nd ia te  the irrtensSty st scatter& a t  rb@ 
angles to the path sP the iasicknt \ fg@. 
50 that  71ttle stray 1 rght =aches the de 
turbidity shwld k em fma zignifjmnt drift after a shoe am-up 
pgriaj. 

5.2 Re sensitiwlty of &he Wm&~lt pernits detection of  a tu&P'di&y 
d i f f e w ~ e  sf 8.85 unit or k % s  i w ~aters hgtiiw $u&ibl$fes 1%S %an 1 
unit. C T k  m i r t i m  detection level ~epesP%d i s  0.05 NW.) Re Pmt 
Ss able t o  fi-#asure frm 0.05 ta 4000 uriI&s tu rb id i ty  . Several r b w s  are 
available $0 0bta18 bath  adequate coverage a i ~ r t l  ~ ~ P f i c i e ~ ~ .  ~m~~9'v-ity 
for ?w tuabiefities. 

5.3 'The saqle tubes 8~ m& of clear, c ~ l ~ r l e ~ s  glass. They 
cwpu'lwsly ckan, both inside nwQ we. and discarm 
scr-akhd or em They mst mt be haPldl& a% a l l  

beam fm the t fist QP strikes tM. so they are provided wl&h 
i e i  extra lwah 50 t h a t  they my be handled a t  the Pop.  1Xtxk 

a t 1  tubes before analysis by madiq a 0.1. blank. 

5 . 4  Qiffercmes i n  physical deslgn of Iturbldiwters *I1 cause 
differences f n measured rbtilw~ fop tu@ldlty  even %he sm 

sim i s  used for ea l ibrat im.  To minimize such di f fer  
: g E i n g  design critert a are observed: 

S.i.1 ~ i g h t  SWTCB: Tungsten laag opererated a t  a mlor t. 
&$!@en 2280-3888-11. 
5.4.2 Dlstanretraversed by lncjdent l lght  arrl scattered light 
w r t h l n  ti% sample tube: Total not t o  exceed 10 m. 

5.4.3 Qetmsr: &fitenxi a t  90- t o  the ixf dmt 1 f ght w t h  ~ f d  mt 
ea exceed +/- 36 C- f ~ m  90 C. The &Wtor, and film sydm 14 
ad, shall Rave a spectral peak espmse b e t w n  $00 aAed m. 

b t e :  A l l  glassware I s  cleaned i W i a t e l y  prior to and after use by 
thsro~sgh rinsing with t h e e  W P f i m  of 0.1. water. If 9 1 8 ~ ~ ~  st i l l  
a gears ditty. further steps are taken, by ~ 4 %  o f  ore of the Po'IIa3tri~: e A conox ad hot atst-. 1:1 acid f i n s .  aceto# or d pmpriate solvent 
rinse. Glass~dare i s  always f i n l s M  with a Piml 8. ! . rinse. 



.a.  

6.0 $3 &Rd S ~ B - ~ S  
6.1 ty-free ~ t e r :  D.I. ~ a t e r  i s  used BS 10% as BSt dm mt 

cad e$atve 8 .1  #N. If 1% Goes read high, Ramxe M ~ C P  1s used. 

6.2 Stock f o m z l n  t#af 8 1 % ~  s@petsslm: 4000 ?m F 
rcksed far supplier, stored a t  rm ketq%??ature uegtll 

gnuhcturer ~wified expiratiw date. TWO sourns  are  pvr&seQ. 
m for ca1 i bratim standard pqaratim a d  the s m n d  s m ~ e  for 
calibretla? verificatSm (La) prwrettsn. 

FOP : 
Starrdard %l&@ To: 

Fill cell 
25 
a 
10 
5 
2 
1 
1 
2 
1 

0 -2  

f O O  Pm 
7.1 f ~ r b i d j ~ t e r  cal lbriatlon: T k  mnufacturer's opepati instructions 
are f o l l M  rrhich specify cal i bratim every 90 days for G?EPA 
t-epaPtii"rg. W v e r .  o ~ 1 d  the Elxtrmic P.C. 8oard. the Phato 
k t ~ t o r s ,  OP. &he bighe 5mrre k ~ p 7 a c e Q  or If very arefir1 ly 

dsle often. 
BTm P O ~ Z I R ~  Suspensfms indicate a need for r~.talibf8tim. %kSs 1 

7 .2  Catlbraeron 
7.2.1 AIw3ys mix the contmts sf each cell by invert ing several 
times kfsn glxlng i n  the &tical for reading. 

7.2.2 6% the @.&side suddce of %he cell clean and dry. Apply s ! Qmp of sl ?cane 011 t o  the outside 3rd  Mpe w i t h  8 ~ 1 0 t h  w 
tfssue. Finish wi th  8 eM w i p e .  
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7.2.3 H e n  placirg any sQMa& i n  tk w11, always use the 
light shlcld ts cover tk %%I\ dn O ~ P  t o  keep s& &*$a 
Ilgkt. 

3.3 Carry OU% tk fo'i lad ng steps ; 
7.3.1 flrst place a cell sf D . T .  @t@r I n  the cell holder. 
9 - 3 2  Press tk C&. key. 
7 .3 -3  PWSS the ENTER key. 
7.3.4 The i ns t rmn t  will  & & a ~ @  t o  %he next stan&f-d, display 
eke e ected valrre, aM the S1 l~ght. 
7.3.5y14ce the 20 HTU sfendord i n  tee G ~ I  I holder. + 

7.4.6 Press BTEW 
7.3.1 Once the t n i t m t  displays the ~ e x t  standard v a l e  and s 
'light. lace that stadard i n  the eel1 holder. p w s  ! and su 
m mti 6111 rn s t a d a d s  have B ~ w   ad. 
7.3.8 The s%isdatd values are: 48. 200. 1066. 3rd  MO. 
7.3.9 Ahe? the last ~'t8&rd i s  pmessM. press the W key. 

7 .4  Anal s i s :  f 7 . 4  6 em and rinse the cell d t h  0.1.. wiping a l l  exe2ss m t e ~  from 
$he sides ~ i t h  tissue. Apply s c b = ~  Of s i l l m  oil t o  the cutslde 
and uipe brlth a c l ~ t h  or tissue. Finish  ~ 7 t h  8 chm dp?. 

7.4 .2  Check the cal l~rat im by readirq the 0.9 tab bntrol.  I f  it i s  
~ e p w f  OF rmke It. If i t  i s  $till cat. exmine 
r proBlm. The calibaatlsn my have XQ k 
rtzslrlts my not Be taken an t i t  a kb Control 
aeptance ranges. 

7 .4 .3  Sh~ke the sam~le  artd gtQur i t  inb the cell. M i  Lk 6-211 wi?3 I? Ices gaper t o  make sure there are  not smudges. t en put the cell 
Into the turbidity mte? vitk the l ine on the eel? faclintirtg 
f o tmrd .  %Q the sd 'le read1 q Is 4lgRer than the 0.90 pave. 
the ca'libration mst 9 41 cheeked usiw a l ab  contra1 ~Pm the 
nv i~us  table)  that ene asses %e sgnple'~ row, R ~ o f l  tk 

!@&st stabi l  t zed reading fore the se~ple particles have 
settled , 

@?E? 

7.4.4 Do not dilute the s ~ l e !  26th Edition. k&M 
21NB 4a and &eh Rode 210 P ribma7 2.3.8.) 

8.0 daIw9at~on tmf k p n j w  Rwi 
8.1 Results are rewrtgd i n  NU'S .  

8.2 Report results t o  2 significant figures. 

8 . 3  Detection L i m i t  for Reporting Puwses (RL)  0.05 #TJ 

9.0 WQC %wants: 
9.1 The 0.9 LCS serves as an Initial bl i bra ti^ ckedc a d y z d  a t  

the beginning sf &he analysis, Anoxher LC$. made a t  a Bifferm 
c~ncmtrattan f s analyzed a t  the end of the tun to verify 
cal i brat i on. 







B@tM ry: 

3.1 18hl s of sawle i s  P~ltered through a pretard filter. 
Re =$id& t h a t  rmins on this f i t  tcr after Baying In a 
105 degree Celsius oven i s  c~qcrsi&r& &be SUS~W%& s01id 
portisw sf the s a ~ l e .  

4.1 The e mot be m#iaesemed. I t  wst be $tor& a t  4 
deg~ees Celsius vntll analysis. Amlysis wt take place 
wftkln 7 days of rem\im per CR pdrr 136. Table 11. 

5.1 ExcltxIe law Plmtirg part.eicles or s qed sggl mrates 
sf rronhoqetwus mteri a? s frm the e i P it is 
&ternired t h a t  their iriclbssicm i s  wt desired. 
Msn~reserpeat~~e  particulates S K ~  B S  leaves and &tckS my 
also k excluded. 

5.2 To avoid wter adrawt, lfait  the sanple sfze t o  t h a t  
yielding no m e  than ZQm nsidue rptl the filter. (nis 
would be a final result of 200Cq/L sl nee t--e are analyzing 
100~11 s of  sayle. 1 

5.3 For sa~ples Rip i n  dissolved sol id$ thar~lghi~ wash tk 
filter wt  t h  0.1. kiater after tk sawle hiis paso& &Rrwh 
the filter. 

5.4 PmlOnged f j l t ra t ion tines nsul t lng  fm filter cloggiog 
P P M ~ c ~  hlph  result^ wing M) In~r&)a%Q C Q ~  loidgl 

mi l te~ iab  captured on the clogged fl  lter. 1f more than 10 



m t m s  are mulrd t o  cmpleee frltratlcm. I x ~ a s e  f i l k r  
size o~ &reage ssqle  size. 

? , 
Bate E f f s t i v c ;  7BQflBl I31 
Relais B.2 

6.1 Side-am flask af  sufficient, capacity far swle size 
se1trt.d. 

I 

6.2 Flltratlon appratus: !%-&ram f i l ter  fmnel w i t h  a Gdmn 
type AIE glass f i k r  P'Jlter disk ~ i t k  8 ~ u t t a b l e  di 

r - 
for 'the f unwl. 
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6 . 3  Wyf rg wen, f o ~  operation a t  105°C a 2% 

6.6 Balancewith a sensitivity o f  0.1 reg. ~ d ~ i b r a t e d a r e & i l y  
basis tisith 0.1 g end LOO g clirss "5" ~sf$bts m a daily 
basis. Callbratlm mst be with-in _a 0.5%. If VB?U@S a r e  not 
within these 1 t m l t s .  fecal i brate the baiaive. 

6.7 Filter gapages t o  hold glass fiber f i  lkrs .  

6.8 S&&r$ \ d b $ b m ~ ' y  glassware: v ~ l m t r i c  flasks, ~ k e f i .  
graduated cyl Irtders, pipets. 

b t e :  All glassware i s  cleaned ~mdiate ly  prior t g  a ~ d  after use by 
L . r W  r~nsi  rig BeItR three portims of 8..1. titinter. If glaswre still 

rs dirt , f ~ r t h e r  steps are takm. by use 04 me of gzOl1w:ng: 
mQ kt otterer. 1:1 acid r ime,  acetcna or e apt9aEe ~ ~ ~ b f e s t  

rinse. tbssware fs always finished with a f1m1 ~.yrfnse. 

6.10 Lab Cmml: SQ@q of cellulsse I s  e l @ &  fnto a liter sf 
0.1. ~ t e r .  This 5 ~ 1 ~ t i v n  i s  kept at mon tmenture 70r @ 
t o  a year. 



7 .1  Prepare gla& fiber filters by rinsing three tlws wl$R D.I. I I %tea  rid heat13 a t  105°C for e mlnlm of 1 R@JP. A I 
canstant e i g h t  stu& 9's @n%rnbd year7y t o  ~stablfsh the 
Irilnlm Elm r&pfrM t o  &ring the fi Jeer t o  k~ &f=& 
e i g h t .  

7.4 Cool Ei lters t o  rom tm eratupe i n  a desiccator. Use 
forc-cegs &an h a d l  i n  Q i  a ters . k4e.i gh MI a%@ SCOT t a r e  
weight snQ ~ecord. %lace the filter orcto the filegrlng 
apparatus. get filter wit21  a small am81& ~f 0. I .  t o  scat 
it. 

7.4 Hix saqle we1 1 By shaking safi~le bttle.  &asur-c an 
ats&lm r f b t c  vol o f  S~R@IC i n  a g~admted eylim&r. Fsr P m m  sawles use 100 ml . Foa samples with a l o t  sf  

d mtter, a mller  VQIWE sf saw]@ ma 
1 . 8% I f l  l term aap 

as well. Use a 200 pfi) swle wlm 
amtain very mswe anrou~ts o f  suspe 
thmqh apparatus a7 ?wt1 ng 4dfuspMa Pesidue on filter. 
Rinse cyilri&er and filter 2 t o  3 tfm w i t h  a a l l  mmt 
of 0.1. watsP. Suction three rwt w&$s after f i l t r a t f ' on  or 
ufftj l  no visible free I i@d  f s  present. 

7.5 Place s w t e s  i n  10SeC oven for 1.5 RQtirs AiCh IS longer 
tbn tk ti@ pmvepl t o  be suffjcimt t o  Bpi'@ the ~wfe t o  
a cmtitnt sqfit. 

7.6 Cool ftltcn in a cfesjccator and ~ t g k  fl Tiers foe final 
wi @t . Record e l  ght . 

Where A = Weight in gram of f i l t e r  with residue. and 



II Ten rlght f 0 Brag of fiib~. 

6.1 k l t e r ~ t l v e l  y, you my subt~act the ectuel m d e r s  i n  the 
weight readings (without any Qeclml points) and wltq ly 
the difference by the hefet.to rf fOOl(~1 of $&qle used!. 

0up11cata are analyled at least once i n  every s~alrtieal 
batch and a& a eriinima of m e  for every 20 swp7es. 
Relative Percent Dt fferme i s  czileulated 3 r d  red ti3 the 
acceptance lfm58 far t h e  analysf s. If  the WD wt Tall 
M t h i n  e k  acewtsm l i m i t  NhiCfi js a maxiam o f  4D, %he 
amljsis 4s r e r u n .  If the RPD still st t fa11 M a i n  the 
accepta~e 'ltwlt, the supervisor 1s inP 
detsmiM that tfx wtrix a7 th? s a ~ l e  imrfered # i t h  the 
analysis. this i s  e ~ $ &  g(s t h e  mrkskd. 

9.3 A lab control Is analyzed with every batch sP 56qIes .  500q 
sf cell~i3me is ~ i g h a  i f l o  a tlter of D.I. water. 100 m1 of 
thf s solbdtisa i s  afialyzed. Resdts mSt: be 2 2169e. 

' I  
I 

-. 
9 .4  W gbtw IS F at %r mitinfm of or 

&wuer MJW w or pfcxe4ural 
SIxMads are  spi he re  rt lng i t f i l t  anf a minihasF of 

il C sevm repltutcs i s  emlyaed. QA %me1 sW5m 23 fw 
calculation. Results mst be belw the r e p r - t i ~  Itnit. 

1 . - 9.5 I n t t i a l  Mmamtfm of Capability: Prior %a m1ysIs 04 
ssf~les  or men e signifs'cant chaqe i s  m& t o  the wW, an i j In i t1 a1 Wwstratim sf CagaBi\ity Study i s  ~ p f o m .  This 
i s  e~fxpliskd by analysis o f  four re litxtes of a QC saqle 
mde a t  a csxentratim 10 t imes  the & . Acceptam@ ramps 
are 80-120% with a max im t8D of 20, 

9.6 Perfomne Evaluation S t d i e s  performed ta ice a yea? serve as 
1 4  mmntet ion of cant 1 nui ng profief m y .  
4 -2 



- 
13.1 j * r a e o ~  safety procedures are suffjficimt for thjs amlysjs. 

glasses. M@  safe^ Wufpment -i n ~ l l i d e ~  gloves and safety 

M. O EktM &efa 
Refer @If. i t ~ d l e ~ .  Iniaa? DRnanrtrat j ~ n  of dPabji i ty iadjes, 
" u a b n t o r ~  cmml charts mintaid in  the 

Revrslon ~ o g  
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1. PROJECT MANAGEMENT 

1.1 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) describes the quality assurance (QA) and quality 
control (QC) procedures associated with the monitoring activities to characterize the suspended 
sediment in the New River. The activities are scheduled in response to certain requirements to 
be specified by the California Regional Water Quality Control Board, Colorado River Basin 
(Regional Board) Basin Plan (Basin Plan), which will address tfie implementation section of the 
New River SedimentationlSiltation Total Maximum Daily Load (TMDL). The amendment 
(Appendix IV) specifies monitoring requirements for the New River identical to monitoring 
requirements for the Alamo River. Currently, the Basin Plan amendment states &a 
"Regional Board will conduct monitorhi activities 'for the New &Ger ~ehi~etitatidddfsa~on 
TMDL pursuant to a Regional Board Quality Assurance Project Plan-for th6 New R I V ~ ~ ( Q ~ -  
NR)." 'me objectives of the monitoring program shall include collec6on-of water q u & ~  data 
for assessment of water quality standards attainment, verification of pollution source allocations, 
calibration or modification of selected models (if any), evaluation of point and nonpoint source 
control implementation and effectiveness, evaluation of in-stream water quality, evaluation of 
temporal and spatial trends in water quality, and modification of the TMDL as necessary." 

This QAPP follows the format that the United States Environmental Protection Agency (USEPA) 
established in its Requirements for Quality Assurance Project Plans, EPA QA/R-5, 2001. 
Further, it also complies with the QA/QC requirements specified in the State Water Resources 
Control Board Quality Assurance Program Plan, June 2001. 

The Project Manager and the QA Officer/Division Chief may, upon mutual concurrence, request 
modification of this QAPP to achieve the objectives of the project. The process-for QAPP 

modification consists of incorporating the necessary changes into the QAPP document, obtaining 
approval signatures, and distributing the revised document to project personnel. 

1.2 DISTRIBUTION LIST 

The following individuals will receive copies of the approved QAPP and subsequent'reirisions: 

o Jose Angel, PE, Supervising WRCE, Watershed Protection Division Chief7 QA Officer* 
e Doug Wylie, PE, Sr. WRCE, NPS/TMDL Implementation Unit Chief, Project Manager * 

Teresa Gonzales, Sr. ES, TMDL Development Unit Chier' 
* Indicates approving zuthority 

1.3 PROJECTITASK ORGANIZATION 

Specific responsibilities of the Regional Board staff are outlined below. A project organization 
chart is provided as Appendix 1. 
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J O S ~  L. Angel, I?&., ~upervisins WRC Engineer, Watershed Protection Division Chief/QA 
Officer, (760) 776-8932 
s Reviews and approves the QAPP and subsequent revisions. 
e Ensures that the QPLPP is implemented and followed to meet the project objectives. 
B Oversees validation activities for field and lab data. 

Doug Wylie, PE, Senior Engiaeer, Project Manager9 ((760) 346-6985 
Reviews and approves the QAPP and subsequent revisions. 
Ensures that the Q N P  is implei-nented and followed to meet the project objectives. 
Ensures that field personnel have appropriate training arnd certification for field activities. 

B Reviews field reports. 
Q Ensures plans are implemented according to schedule. 

Prepares m u a l  reports. 
s Manages smpling data. 

Performs field sampling as necessary. 
e Conducts Health and Safety briefrng for field samplers prior to each sampling event. 

Coordinates field and laboratory activities. 
c Reports project status to the QA Officer and Division Chief. 
e Responsible for evaluating data to ensure TMDL compliance. 

Teresa Gonzales, Senior Environmental Scientist, TMBL Development Unit Chief, (760) 
776-8931 
(s Reviews and approves QAPP and subsequent revisions. 

Responsible for TMISL developmmt. 

Maria de la Paz Carpi+Obss, PhD, Environmental Sciemtisq Regional Board Lab 
Director, (760) 674-0803 

Responsible for Regional Board Laboratory. 

C Engineer, Deputy Lab Director, (760) 346-7491 
e Responsible for calibration of equipment prior to sampling event. 

Responsible for perfiomhg water quality analysis as required. 
Assists with smplimg activities as required. 

Engineer, Lead Field Sampler, (760) 776-8946 
Writes and Revises the Quality Assurance Project Plan (9APP) 
Coordinates field activities and ensures they are consistent with the QAPP 
Conducts assignment briefing for field samplers prior to each sampling event. 

e Ensures that sample containers have no defects and have been prepared properly. 
Conducts sampling activities as required. 

e Prepares a sunnmary report for each sampling event. 
B Coordinates delivery of sa~lples to the laboratory. 
e Coordinates decontamination of equipment. 
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Fielid Samplers 
Assists with sampling activities as required. 

1.4 PROBLEM DEFINI[TIIBN/BACMGROUND 

Pursuant to Section 303(d) of the Clean Water Act (CWA), the Regional Board is scheduled to 
approve a Siltation/Sedimentation TMDL for the New River in 2003. The TMDL was developed 
because sediment concentrations in the river violate the water quality standards (WQS) 
established by the Regional Board to protect the beneficial uses of the river. The Implementation 
Plan of the TMDL identifies the monitoring and tracking of the pollutant of concern to detem~ine 
compliar&e with the TMDL.; ~. - *  . 

. . . "  . - .  
- .. - . -.. . < -. 

T . . *  . . - 
,- ',;: ;-+::% .:.. "; . , . . - 1 : , 3.- -, . : . -  . . .- . - .-- C - - 

~ ~ --, .. ~ *. .. :. . . - 
The impf~&6ntat~onA~$ed'ti~mii'~f'~6 , .  . .- At,.,., ~MDi;jdi'vi+&s L -.. -.., -... the - ~ & R i y &  " .  I " -  - :_ -  ihto~three .. "&ains_h:ed'>e&.~, , . - , _  

: 
Th6. &i5&toii~g-!&cf . *  _ . _ -  triI:B<g , _  ,, -_ __. program ..l~., . ;  associated .. ..wit& the. ;T&@< requires wit&. .qi.$ality - 

rnonit*i&"$f T S S & ~  turbidity m6tgbolites at ,the boundaries (if these thee  regions in brder to .-- .~ ~- 
~.*. , - - -? 

track c o m p l i ~ c e  of.tfie'.disch@ers within each drainshed. Data collection activities outlined in 
this QAPP are being undertaken to execute the implementation section of the T1WDL. 

The overall objective of this project .is to obiain valid data of known and documented quality, 
which can be utilized in determining the compliance with the water quality objectives as set forth 
in the New River Sediment TMDL. Specifically, the punpose of this project is to: 

1. Collect representative water samples for TSS, turbidity, DDT, EIDE, and DDD from the 
New River at the sampling locations identified in Table No. 2, below; and 

2. Record field measurements (physical parameters) including turbidity, pH, temperature, 
dissolved oxygen (DO), and electrical conductivity (EC). n 

t . f This project consists of monthly sampling events, in which water samples will be collected and 
field measurements taken at four sampling stations. Sampling events may include sampling at 

i 7  locations on the New River or within drains as necessary to pinpoint sources of contamination 
(i.e. drainsheds, drains, or individual fields). Predetermined sampling locations are described in 

I -  E detail in Section 2.1, Sampling Process Design. , 

I -- 

I 1.6 DATA QUALITY OBJECTIVES 
I p 

t Valid data of known and documented quality are needed to meet the objectives of this project. 
I Therefore, for the critical measurements of this project (TSS and turbidity), only data which meet 

QA criteria will be considered valid. The specific data quality objectives of this project are: 

i l - - 
I e Analyses for TSS and turbidity must yield results that are of sufficient quality to be used in 

'1 the execution of the implementation for the New River Sediment TMDL. Therefore, data 
LA obtained should be of sufficient quality to be utilized to determine the contributions of 

I sediment fiom each drainshed of the New River, and the resulting sediment concentrations 
; 4 
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within the New River, at the time of sampling. 

The data generated in this project should be of sufficient quality to be utiIized, along with 
data &om future sampling projects, in the determination of a TSSRurbidity relationship for 
the New Ever  and the AgricuItural Drains emptying into the New River. 

Table No. I ,  below, summarizes the precision, accuracy, md completeness criteria. 

Table 1: QA Objectives for Laboratory Data 

' Completeom criteria will not be applied to results h m  QC samples. 
 or blanks, the average of all TSS and turbidity measurements must be 5mfl  or 5 N7U or less, respectively. 
3 ~ ~ 1  projects requiring submittal of spike samples will be coordinated in a manner such that one set o f  spikes will be mbmitted 
laboratory for all projects, 
'Whichever is greater. 

1.6.1 Data Quality Indicators (Accepance Criteria) 

to the 

The following data quality indicators will be utilized to assess whether data generated are useable 
and meet the data quality objectives stated above: 

I .  6.I.l Precision 

Precision is dehed as the degree of refinement of a measurement. Precision sf the data 
generated will be assessed as the relative percent difference @PD) :fm field and laboratory 
duplicates. 

ABS(C, -c2)* ioo  
RPD = RPD = Relative Percent Difference 

D, = Results for sample 1 
D2 = Results for sample 2 
ABS = Absolute value 

1.6.1.2 Accuracy 
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Accuracy is defined as the degree of refinement of a measurement to the actual value or standard. 
Accuracy for turbidity and TSS will be detem~ined by calculating percent recovery for double 
blind spike samples and field blanks. For field blanks, the average of all TSS measurements 
must be 5 mgll or less, and the average of all turbidity measurements must be 5 NTU or less, in 
order for this data quality objective to be met. All projects requiring submittal of spike samples 
will be coordinated in a manner such that one set of spikes will submitted to the laboratory for all 
projects. 

CM %R =loo*- %R = Percent recovery 
CR Ch, = Measured concentration of reference material (RM). 

. CR = Actual concentration of reference material (RM). 

Completeness is defined as a measure of how many collected sardples actuZly y&ld valid and 
useable data. A minimum of 95% completeness is expected for this project. This wiilresiit in a 
sdfficient amount of data to meet the previously stated requirements. 

v %C = Percent complete 
%C = 100"- V = Total number of measurements or laboratory results judged valid 

T T = Total number of measurements or laboratory results 
P 

1.19 SPECIAL TRAINING REQUIIWE.MENTS/CERTIFICATf ON 

The Project Manager will ensure that all of the field samplers have valid and current training for 
their field activities, as required by OSHA regulations. Currently, all sampling p e r s o ~ e l  
identified in the ProiectJTask Or~anization section of this QAPP have completed the required 
OSHA training for the sampling activities described herein. There are no other specialized 

trainingkertification requirements needed to perform the Project's objectives. 

1.8 DOCUMENTATION AND 3CgECOFtDS 

1.8.1 Project Working File 

The Project Manager will establish and maintain a Project Working File for maintaining 
sampling records. The Lead Field Sampler and QA Officer will ensure that all 
received/generated data (e.g., field notes, chain-of-custody forms, lab'analyses) are delivered to 
the Project Manager. The file will contain, but need not be limited to: 

Field data sheets 
* Calibration logs 

Laboratory reports 
Data reports summarizing field activity and quality control for each sampling event 

* Data spreadsheets 
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Correspondence 
e Quality control reports 
* Validation reports 

Sarnpling Event Summary Reports 
Annual Reports 

1.8.2 Field Datasheets 

The Lead Field Sampler will use field datasheets to document field activities and data for each 
sampling event. Each field datasheet will be dated and signed by a scampling team member at 
each sampling station. At the time of sampling, the following information will be recorded in the 
field datasheet: I 

Weather observations 
Sampling station latitude and longitude, using a global positioning system (GPS) unit, if 
not previously recorded 
Sample identification code arid sampling method for all samples taken 
In-situ measurements for temperature, pH, DO, and EC 
Field turbidity measurement 
Sample identification code, and time and location of preparation, for all quality c~ntrol  
samples prepared in the field 
Any deviations from the QAFP 
Any noteworthy observations 

1.8.3 Sampbg Event S u m a v  Report 

The Lead Field Sampler will prepare a sampling event s m a r g .  report for each sampling event, 
which will be submitted to the Project Manager. The reports will be due within 7 days following 
each sampling event. The reports will summarize: 

e Any deviations &om the QAPP 
r Any problems encountered and how the problems were addressed 
e Recommendations as appropriate 

2.8.4 Quality Control Log Notebook 

The QA Officer will use a bound quality control log notebook with pre-numbered pages to 
document the quality control (QC) samples submitted to the laboratory and the analysis results. 
For each QC sample, the quality control log notebook will contaim the: 

Sample identification code 
Supplier of the QC sample 

e Value reported by the supplier 
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g . - 
i . f ,  . . e Date of preparation and submission 

4 Name and signature of the person submitting the QC sample 
e Laboratory performing the analysis 
e Analysis method 
e Reported value f?om the laboratory 

1.8.5 ' Callbrztion Log Notebook 
f - l  * 

bl The Deputy Lab Director will use a calibration log notebook to document calibration activities 
peri?ormed on sampling equipment prior to each sampling event. The calibration log aotebook 
will be bound and will have pre-numbered pages. For each calibration event, r the calibration log 
notebook will contain: , - - 

e Date and time of calibration 
e Person(s) performing the calibration 
e Signature of one of the persons performing the calibration 
e AH standard solutions used in calibration, including the source and date of preparation of 

the standard solution 
e The initial reading of the YSI 6600 multiprobe sonde when tested against each standard 

solution, and the temperature of each standard solution at the time of calibration 
@ Any problems encountered and how the problems were addressed 

The Division Chief will request that the laboratory prepare and submit to the Project Manager a 
laboratory analytical summary for each sampling event upon completion of the laboratory's 
analysis of samples. This summary will include analytical results, analytical methods, problems 
encountered, QC results, and chain of custody forms. 

I 

1.8.7 Quality Assurance Reports 

The QA Officer will prepare quality assurance reports, including a technical systems audit for 
each sampling event, performance evaluations of laboratories, and an annual data quality 
assessment. These reports are described in more detail in Section 4.1. 
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2.1 SAMPLING PROCESS DESIIGN 

h order to meet the overall objectives stated in Section 1.5 of this QABP, this project was I 
designed to estimate the suspended sediment concentration, as represented by total suspended ; 1 
solids (TSS) and turbidity, at several sampling stations along the New River. Also, to pinpoint . 1 1  

Sources, sampling locations may be located as necessary within the New River watershed. 
Because accurate suspended sediment data are necessary for TMDL implementation, TSS md " 

fj I 
turbidity 'ire! eonsidered critical meswements for this project, while the other baseline 
par&ete&a tsmpemtulle, EC, pH and DO, are csmidered nag-critical nlewmements. *. --. - 

1 ' 
Tfie New Biver san~pling stations were selected ts efimcterlze the changes In water quality in 
each sf the three drainshds. Sampling stations are ~ o c a t d  at fie upstream arnd dowstfem ends 
of each drainshed. As previously stated, when it is necessary to locate a source, additional 
sampling stations may be designated and established on an as-needed basis witkin the New River 
watershed. 

At each of the locations listed in Table 2 below, water samples will be taken as descried, and a 
YSI 6600 multi-parameter sonde will be used to take in-stream measurements of temperature, 
DO, EC and pH. Field turbidity will be measured uskg a Hack 2100P portable turbidirneter. 

Table 2: Morpitsri~lg Sttilions i 

Monitoring station for Mexico's sedimnt contriiution to the Hew Riva at the Boundary, to Ix 
NR-B located at the intmction of the New River a d  the htmationai Boundary. 

Monitoring station for the Lower New Ever draimhed, to be located at the E m  Hews R o d  
NR-EH Bridge and the New fiver. 

Monitoring station for the Middle New River drainshed, to be located at h o p  Structure #2 of the 
NR-2 New River. I 

Monitoring station for the Upper New River drainshed, to be Imtd at the USGS sampling 
mC)ut'et station d o w - ~ & m  of Lack Road Bridge. I 

I I 
'A location may be changed provided the piesenbed Icetion is inaccessible or hph&, as dmirmeylted by field observatioilr;. 
'Denotes sampling location as stated in the Basin Plan. 

1 

C I 

Sampling station rPSR-2 listed in Table 2 is a drop structure. Because the water is well mixed as it t. 

cascades over this structure, a single grab sample is typically representative s f  the sediment 
concentration throughout the river at the given cross-section. The mixing effect of the structures 
also introduces oxygen into the water. ~ h e r e f k ,  YSI readings should be taken on the upsh.eam 
side of the structure. When samples are taken at alternative locations, which are not located at a 
drop structure and are greater than six (6) feet wide, thee  (3) sampling pohts (S1, S2, and S3) 
will be distributed along the cross~sectional area of the riverldrain. Tne sampling points are to be 
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n I .  

spaced at approximately equal intervals from each other and from the edge of the riveddrain (i.e., 
at a distance equal to w14, where "w" is Ole top width of the cross-sectional area). Figure No. 1, 

n below, illustrates this. A sample composed of a grab sample fiom each cross-section will be 
obtained and homogenized using a chum splitter. The composite sample will be used for lab 
analyses. 

7 
i l 

Figure 1: Sampling Points at ~ o n - ~ e l l - ~ i x e d  Sampling ~&cat ions  

For the drop structure location listed in Table 2 and for small drain sampling stations where there 
are small cross sections and well-mixed flow, only one grab sample at the center point (S2), if 

1 II possible, will be taken to characterize TSS and turbidity. Also, at sampling points along the river 
and the main drains where the depth is less than 2 feet, well mined flow is assumed, and only 
grab samples at the center point (S2) will be taken. 

5-7 

u For all sampling stations, YSI readings of EC, DO, pH and temperature will be recorded at the 
center sampling point (S2) if possible. Also, a Hach 2100P field turbidimeter will be used to 

0 obtain turbidity measurements at the same sampling point. kfhimrn sample collection 
frequency is noted in Table 3 below. 

r? I 
I t - 3  

Table 3: Minimum Sample Frequency 

2.2 SAMPLING METHODS REQUIREMENTS 

Sampling methods include the collection of grab samples, as well as the acquisition of readings 
for water quality parameters using the YSI water quality sonde. A clean sample collection bottle 
will be used at. each sampling station. Inacc~lracies in the lab analyses due to sorption of analytes 
to the swing sample collection bottle, and chum splitter if appropriate, will be negated by rinsing 
each three times with native water prior to collection of the sample. The grab samples will be 
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collected at approximately midstream (sampling point S2). Where hazardous conditions prevent 
midstream sanlpling, the grab sample will be collected at sampling location S1 or S3. Grab 
samples will be collected at approximately %-foot below the water surface using a swing 
sampler, and immediately transferred to a churn splitter. While churning the sample in the chum 
splitter, the smple  will be distributed into the appropriately labeled sample bottle and placed 
into an ice chest with a sufficient quantity wet ice. 

The YSI 6606 innulti-parameter water quality sonde will be used to collect field measurements for 
the following parameters: DO, pH, tenlperature, and EC at the Genter point at each sanlpliug 
location from about 1-foot below the water surface. Where hazardous conditions prevent 
midstream sampling, the YSI measurements will be taken at sanlpling location S1 or S3. After at 
least two minutes or when the readings have reached equilibrium, the values for these parmeters 
will be manually recorded in the field data sheet. Turbidity rneauremernts uskg the Mach 2160B 
turbidimeter will be pePfamed on the collected grab samples. h the event that: a fidd turbidity 
measurement falls outside of the range of the equipme-flt (1000 NTU), the turbidity values will be 
reported as ~ 1 , 0 0 0  NTU. This out-of-range data may be used in assessing compliance, but will 
not be wed in calculating the relationship between TSS and turbidity. 

2.3 SAMPLE HANDLING AND CUSTODY WEQUImMENTS 

Sample-holding times will be adhered to, as prescribed by USEPA and 40 CFR 134. 
Specifically, the required preservation techniques a d  holding times f i r  all of the constituents 
which the laboratory will be analking are listed in Table 4, below. 

Table 4: Required Csplttaimness, Preservatives, Techniques, aiad Rslding Times 

I -L glass or low dens 
polyethylene bottle 

Each smple container will be labeled with a unique smple  identification code. AI1 s a p l e s  
(including QC samples) for laboratory analyses will immediately be stored in an ice chest, and 
will remain in the custody of Regional Board staff until the samples are delivered to the 
laboratory. The ice chest will contain sufficient ice to maintain the samples at a tempemQ~ 
below 4'C at all times d l  they are relinquished to the lab sta& All samples will be delivered 
with chain of custody forms. A sample chain of custody form to be used for this project is 
included in Appendix D. Any violation of holding times or other sample handling and custody 
requirements will be documented in the quality control records and reported to the Project 
Manager and the QA Officer. Any violations thereof will be taken into account when evaluating 
the data 
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2.4 ANALYTICAL METHODS REQUIREMENTS 

As prescribed by the State Water Resources Control Board's "Quality Asstlrance Progrant Plan", 
each analytical laboratory used for sample analysis must have a written QA Laboratory Manual 
describing the analytical method requirements. The lab will use USEPA approved methods as 
outlined in Table No. 5. 

. 
Table 5: Sampling Constibents and Methods 

In order to assess whether the data quality requirements of this project me being met, a number of 
quality control checks will be implemented. The calibration and maintenance of Regional Board 
Laboratory instruments and the general operation of the Regional Board laboratory are subject to 
the requirements of the State Board Quality Assurance Program Plan and the Regional Board 
Quality Assurance Program for the Laboratory. All QC samples will be placed in an ice chest, 
and kept at 4 O C ,  for transport to the lab. Specifically: 

- 

e Field blank samples will be collected in the field by dispensing deionized water into the 
' . appropriately labeled sample container. The reportedmlue is used to check for laboratory 
. , &xtr&;.~ne field blank willbe collected and submitted for analysis for each constituent,. 

- .  . - . , . - ~. _ ">'., > f -: 
. . 

.* .g  -. 2 . ~- . . . . .  - . . .for each, day of sampling. . i;; 1- ,-' : t .. $,. . 

e Field duplicate samples will be prepared from a grab sample of the water being sampled. A 
grab sample will be collected as described above and split using a churn splitter, into the 
appropriately fabeled containers. Ten percent of the samples collected will be field 
duplicates, with a minimum of one set of field duplicate samples for each analyte collected 
per day of simpling. 

. 3 1  A S  - , .I . . SO81 . - ;. 0.025-2.0 .' : 'pgtL +>< - -  L - E l h L  - .d 9 .  , _ - 
1 r _  

- >  - .. . *i_ 
% - a 

. I :  
r .. 

2. J - QUALXTY CONTROL ~ Q U I R E M E N T S  + : yi,.~ = , ) ;  . - - -  

Turbidity 
Total Suspended Solids 

o 'Double blind spike samples for turbidity and .TSS (one each) will be prepared by an 
independent,lab and submitted .to the laboratory for analyses once per year. All projects 
requiring submittal of spike 'samples will be coordinated in a manner such that, when 
possible, one set of spikes will be submitted to the lztboratory for all projects. 

. . . . .  . .. 

e To ensure preservation requirements are met, a random saniple will be chosen by the 
labomtory from each ice chest for temperature measurement. 

t?lD'J', IIDE, DDD a ., 

180.1 

160.2 

QC samples will be submitted to the lab along with the "real" surface water samples being 
submitted (i.e., the laboratory will not be informed in any way as to which samples are control . 

QAPP F O R  N E W  R I V E R  SUSPENDED SEDIMENT TMDL IMPLEMENTATION 

REVISION 0 ,  MARCH 2003 

0.10 

1 .O 

NTU 

m f l  



samples and which samples are fiom the aforementioned surface waters). A summary of Quality 
Control Sample Requirensents is located in Table 6. 

Table 6; Quality Control Sample Requirentclota 

*Duplicate Samples (Ail parameters) lo'% Per event 
Field Blanks (All parameters) 1 Per daylevent 
Spike Samples (TSS, Turbidity only) 1 Annually 
Temoerature blank") 1 Per ice chest 

I ' I I I 
['Temperature blank may be omitted if temperature is read from a random sample bottle using an infrared thermometer. 

All Regional Board staff participating in the project will be trained in ;the operation, calibration, 
and maintenance of the field instruments. The manufacturer's instruction manuals will be readily 
available for field personnel. The kstnamerits will be maintained and calibrated in accordance 
with the manufacturer's instructions and recommendations. Calibration, inspection, and 
maintenance of field instruments ape performed by laboratory penomel prior to all sampling 
events. 

2.7 INSTRUMENT CALIBMTION AND FmQUENCU 

The YSI 6600 sonde and the Hach 21OOP Turtsidheter will be calibrated in the Regional Board 
laboratory prior to each saplirsg event. Dissolved oxygen will be calibrated prior to each 
sample collection, usimg ambient air. Pre and post sampling calibration check will be performed 
at each s m p h g  site by field p e ~ o m e l .  This process involves checking and recording the DO 
output. If it is within 2% of saturation, recalibration of DO is required. The pre and post 
calibration check data (DO output) will be recorded on the field datasheet. Erecalibration is 
required, caIibration data will be recorded on a calibration log sheet. ,4 post-calibration for all 
parameters will be performd when the sonde is returned to the office, or as soon as practical. 
Results of calibration rneasur@menB will be documinted in th% field log notebook and submitted 
to the QA O%cer. Table 7, below illustrates the YSI 6660 sonde and ttne Hach 2106P 
specifications. 

Table 7: Speeifieations for %he YSI 6600 Senrde & Hach 2108P Turbidimeter. 

0 to 14 units. 1 + 0.2 units I 0.01 units 1 2-pf with pH buffered solutions 1 
1 Temperature I - 5 to 45 OC I + 0.15 OC 1 O.Ol°C 1 not required I 

'Whichever is greater (with Gelex standards). 

DO 
EC 

Turbidity 
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0 to 20 mglL 

0 to 100 d / c m  

0- 1000 NTU 

4 0.2 mgK 

+_ 1 % of range 

+I- 1% or 0.01 wW" 

0.01 mgK 

4 digits 

0.01 NTU 

saturated air 

KC1 

Gelex Standards 



2.8 INSPECTiiON/ACCEBTANCE REQUIREMENTS FOR 
$ILIPBLI[ES/CONSUMABLES 

The Lead Field Sampler .will ensure that the sample bottles have no defects, and that all sample 
bottles have been prepared properly. 

No other special requirements are needed. 

2.9 DATA ACQUISITION REQUIREMENTS (NON-DIRECT METHODS) 

Only data collected from this Project and historic data fiom the TMDL development program, 
which have already passed QC criteria, will be used. No data will be used froni other sources 
unless the data also meet the QA requirements set herein. 

, . .  

i - 
2.10 DATA MANAGEMENT - - * +  a 

* " 

The Project Manager will maintain field datasheets and chain of custody foms in the project file. 
Field measurement data will be uploaded fiom the YSI using ECOLAB software, and analyses 
results will be obtained in electronic form fiom the lab. The Project Manager will submit all data 
in MS Excel format to the QA Officer. After verification and approval by the QA Of'ficer, the 
Project Manager will download the data into the project database (MS Excel format) and store it 
on the Regional Board's local area network (LAN). After a period of twelve months, statistical 
analyses of the data &om each sampling point will be employed to calculate an annual average to 
be used in determining compliance of each drainshed as per the Implementation Section of the 
TMDL. 
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4. ASSESSRIENT AND OVERS1 G H T  

3.1 ASSESSMENT AND RESPONSE ACTIONS 

Surveillance of the records and overall status of the project will be conducted by the QA Offic'er 
to ensure that all of the requirements of the QAPP are being met. Surveillance will be conducted 
after each sampling event, after all laboratory results have been received for that sampling event. 
A technical systems audit will also be perforn~ed by the QA Officer, as discussed in Section 
4.1 .l. Also, an annual data quality assessment of the applicability of the data will be performed 
to assess the handling of all data and to correct any errors found in the project database (see 
Section 4.1.3). 

The Project Manager will prepare quarterly and annual project reports. The quarterly project 
reports will inelude a summary of the activities perfmed,  the resulting data, and the quality of 
the resulting data, any problems encountered and their solutions and will identify any samples 
that indicate violations of Water Quality Standards. The m u a l  projeet reports will include a 
statistical analysis of the results indicating drainshed Ioading, my decrease or increase in loading 
at the drainshed boundaries, drainsheds which are out s f  compliance, recommendations for 
TMDL modification, and the relationship of TSS to turbidity. 
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4.1 DATA REVIEW, VERIFICATION AND VALIDATION 

Data objectives for this project do not require a full, fonnal, and independent data validation, 
The data has no legal requirement for independent validation. Although the data are considered 
legally defensible as presented herein, all records will be available for independent evaluation 
should the need arise at a later date. 

The QA Officer will be responsible for validating the project's data to ensure that QA guidelines 
have been followed by performing: 

- r  
-i 

4 . 1  Teclia~itcral! Syst+~~ Audit - z.. - - 
4 * 

The QA Officer will prepare dr overseb technical systems audit for each san~pling event, after 
all laboratory results are received. Data will be validated to determine if the collection and 
analyses procedure conformed to the QAPP. The review will consider field notes, field 
datasheets, chain of custody foms, laboratory analysis forms, and calibration assessment 
(determines potential error in field measurements). Documentation of results will occur within 
15 days, and will describe data reviewed, review criteria, and data usability. 

Unacceptable departures from sample collection procedures include the use of contaminated 
sampling bottles, the lack of critical sample collection information, or any other activity which 
would result in the cross contamination or incorrect identification of samples. 

Departures &om the sample handling and custody procedures contained in Section 2.3 of this 
report will be determined through &e review of chain of custody forms aid laboratory analysis 
foms. In order for data to be considered valid for meeting the data quality objectives of this 
study, all chain of custody foms must be in the possession of the Project Manager, and strict 
adherence to holding times and temperatures must be followed. Data generated from samples 
that do not meet these requirements will not be considered valid for use in this study. 

Verification of proper calibration of the YSI sonde and the Hach 2100P turbidimeter will be 
performed during the audit of data quality through a review of the quality control records. 
Calibration values will also be assessed to determine the potential error in the field 
measurements. If calibration values have errors that exceed acceptable eimr tolerances, the 
measurements obtained prior to that calibration, but after the previous calibration, will be labeled 
suspect and further investigated to determine if they are valid for use in this study. 

The QA Officer will then ensure that data are entered into the database. It is conceivable, 
however, that errors could occur In entering the data (e.g., transposing the decimal point for a 
particular result or keying in the wrong Sample ID). Therefore, once a data set has been entered 
into the database, all records will be checked to ensure accuracy. 
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4.1.2 Performzanee Evafruati~n of Laboratories 

Validation of laboratory data will be performed in the Audit of Data Quality by assessing the 
results of QC s a ~ ~ p l e  analyses. Lab data will be validated for precision, accuracy, and 
completeness according to the criteria specified in Section 1.6. 

h the event that QC analyses do not meet the specified criteria, the data will be labeled as 
"suspect", the Is\b will b% notifisd, and the field notes will be re-evaluated. Data sets 
corresponding to .any value that cannot be confirmed, based on the acceptable criteria'in Table 1, 
will be rejected. 

In case of missing data, the QA Officer will discuss it with the laboratories submitting the data. 
In some cases, missing data will be denoted as missing in reports. For all missing data, md my 
other data requiring special expfmatisn, qualifiers will be included in the database and in data 
reports. Missing data will be designated as 'WR", meaning Nor Reported. 

4.1.3 Data Qzaality Assessment 

The QA Officer will prepare annually an audit of data quality reports, which takes into account 
all Technical Systems Audits and includes verification of calibration and instrument drift results 
for the YSI 6600 multi-probe sonde and Hach 21QOP turbidimeter, and the results of the 
laboratory QC samples. Precision, accuracy, and completeness results for laboratory data will 
also be included in the reports. Also, the reports will assess whether the total enor in the data is 
tolerable, and whether significant departures from the Q k P P  reduce data set completeness (md 
thus reduce data set usability for drawing conclusions). 

Significant departures from the QAPP will be noted in these reports, a id  the resultimg data will 
not be validated. Unacceptable departures include, but are not limited to: 
s Cross-contamination 
e Lack of critical sample collectism information 
* Violation of sample holding times and temperatures 
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5.  HEALTH AND SAFETY PLAN R 4 

i . l  

3 0 
n 
7 
I . ,  

1 

5.1 CONTAMINATION CONTAINMENT ZONES 

The contaminated areas for this Project consist of and cover the entire waterways for the 
aforementioned waters, their banks, the area within 2 feet of the banks, and the bridge at the 
Outlet. Decontamination zones will be set at least 10 feet away from the banks of the surface 
waters. The decontamination zone will be used for personnel decontamination and will include 
wash water, soap, paper towels, and trash bags. All contaminated solid waste material will be 
placed in trash bags for proper disposal. Only biodegradable antibacterial soap will be used at 
the site. Wash water runoff will be contained and disposed of in the surface waters. The Clean 
area will be set at least 20 feet away from the banks of the surface waters. 

, J I , i t  
. * I  _ .. * F -  

5.2 PERSONAL PROTECTIVE EQUIPMENT 

The general concerns at the sampling sites are the potential exposure to toxicants present in the 
waters being sampled, risk of sunburn, excessive heat exposure, insect bite, and possibly 
snakebites. In addition, the sampling crew should be aware of the risk of falling into the 
waterways. No less than two experienced samplers will be out in the field at one time. (The 
sampling crew will also have a fimctional cellular phone in one of the vehicles). 

o Any member of the sampling team has the authority to stop the sanlpling event when helshe 
determines that conditions at the site (e.g., rain, dust, local emergency, etc.) preclude safe 
sampling. A Hazard Evaluation Plan W P )  will be done for each day of sampling. The lead 
field sampler ~ l l  be responsible for preparing the KEP. 

e To reduce the risk of exposure while collecting/transporting samples, Latex Examination 
Gloves must be worn. The Contaminated Zone must not be entered without the 
aforementioned Personal Protective Equipment (PPE). 

.a TO reduce the risk of heat exposure and sunburn, samplers should wear sunscreen and carry 
in their vehicle cold drinking water. If any of the samplers begin to experience symptoms of 
heat exhaustion, such as cramps or dizziness, he or she will immediately be removed fiom 
the sun and given plenty of cool liquids. If these symptoms persist, he or she will be taken to, 
the nearest hospital. 

Extra caution should be used when working near or around the drains to reduce the risk of 
potentially falling in. 

0 TO reduce the risk of insect bites, samplers should use iII86ct r~pell~ll t .  

e To reduce the possibility of snakebite, samplers will check areas for snakes prior to entering 
the area. If snakebite occurs, ice will be placed on the bite. The sampler will be immediately 
transported to the nearest medical facility. 
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5.3 PERSONNEL DEGQNTAMINAT%OFd PROCEDURES 

The Clean Zone must not be entered with contaminated PPE. All team members corning out of 
the Contaminated Zones must immediately proceed to the Decontamination Zones and use the 
following decontamination procedures before proceeding to Clean Zone: 

1. Remove latex gloves carefully to avoid contact with bare skin and dispose of them in the 
trash bag. Thoroughly wash hands with antibacterial soap; and 

2. Dispose of wash water into surface water just sampled. 

Note: everything that is touched (pens, pencils, rinse water bottles, probes, etc.) with dirty gloves 
could be contaminated. Avoid touching these items with bare skin. 

5.3.1 Emergency Numbers and Facilities 

'All sampling personnel will have access to a cellular phone to call 91 1 in case of an emergency. 
The hospital nearest the sampling locations are listed in Table 8 below: 

Table 8: Nearest Hospitals to Sampling Locations 

NR-B EL Centro Regional Medical Center Imperial and Ross Ave., El Centpo (760) 339-7 100 

~ - E H  EL Centro Regional Medical Center Imperial and Ross Ave., El Centro (760) 339-7100 
- 

WR-DZ Pioneera Memorial H~spital 207 West Legion, Brawley (760) 35 1-3333 

AR-0 Pioneers Memorial Hospital 207 West Legion, Brawley (760) 35 1-3333 
4 

In case ~f an emergency, sampling persomel should also contact the Regional Board Safety 
Officer, Doug Wylie, as soon as practical at 760-346-6585 or 760-341-7491. 

5.3.2 After Sampling 

Place samples into Regional Board lab refigerator or keep in an ice chest filled with wet ice; 
keep water drained f ion~ ice chests to avoid soaking container labels. Make copies of field notes 
and put original .in the project working file. Contaminated equipment should be packed in 
designated containers for transport to the Regional Board office. Decontaminate and properly 
clean ALL items, which were exposed in the field in accordance with USGS National Field 
Manual for the Collection of Water-Quality Data, Chapter A3. Cleaning of Equipment for Water 
Sampling (See Attachment W).  
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E.S. ~ n t x x c k  (L Sons, tne. 
6100 Quail Valley Court Riverside, CA 92507 

w. auamx (909) 653-335 1 * FAX (909) 653-1 662 
L&ms.tWC. 

Contact: Phone No. 
I  rush& 

Project Name: Turn Around Time: Routine 3-5 Days , 48 Hours 24 Hours 

! I I I 
t7r..p:n; I. .1 

I (For W uw Only) S ~ m p I d ~ ~ ~ p i ~  Upon RWI& 
.? 

/ Relinquished By (sign) -- 
I 

Sample($) Submitted on lcsl Ye$'*$ . Ms 
Custody Seal($) Intact? ~ m " '  No NIA 

Lab No. 

Print Mame / Company Date / Time Received By (Sign) Print Name / Company 
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AITACHh4EMT 2 
Proposed Amendment to the Water Quality Corthl Plan for the Colorado River Basin Region to Establish 
the New River SedimentationlSiltation Total Maximum Daily Load Page4 of19 

An Amendment ks the \Water Quality Controf Plan for the Colorado River Basin Region 
to Establish the 

New River SedimentafionlSiltation f otal Maximum Daily Load 

AMENDMENT 
(Proposed changes are in reference to the May 23, 2002 version of the Basin Plan. Proposed 
additions are denoted by underlined text, proposed deletions are denoted by text) 

Page 4-19, change " " TO "V. TOTAL MMlfMdYUM 
&&LY LOADS" and add the faflowing new subsequent Sedion and reflumber 
accca?rdingly: 

C. New Wivsr Sediinentation/Silt~~tion TMDL 

1. YMDL ELE 

ELEMENT 

Problem 
:_Q?!ement 

(impaired 
water quality 

standard) 

MENTS 
Tsble 4-3: New ,v- River -- --- $edimentalionlSiltati~n -- IMDL EIerne~Js . . ,- --- . 

Excess delivery of sediment to the New River has resulted in degraded 
conditions that impairs designated beneficial uses: warm freshwater habitat; 

I wildlife habitat; preservation of threatened, rare, and endangered species 
habitat; contact- and non-contact recreation; freshwater replenishment. As the 
New River discharges into the Salton Sea, sediment alss threatens the same 

' beneficial uses of the Salton Sea. Sediment serves as a carrier for BBT, DBT 
metabolites, and other insoluble pesticides including tctxaphene, which pose a 
threat to aquatic anci avian communities and people feeding on fish from the 
New River; and suspended solids concentrations, sediment loads, and turbidity 
levels are in violation of water quality objectives. These current csnwntrations, 
loads, and levels are alss forming objectionable bottom tleposits, which are alss 
adversely affecting the beneficial uses of New River. 

lThis table is continued on the followinn rsaae.1 



AnACkBBfEOdT 2 
Proposed Amendment to the Water Quality Control Plan for the Colorado River Basin Reglon to Establish 
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Source tonslyear 

Aqricultural Drain Discharqes: 137.71 5 

Source In-Stream Erosion & Wind Deposition: 6,409 

h8tp~sis 
. .> r ; l k ~ ~ ~  - Permitted Facilities; - -  + 

356 
* x  I %  

* -  . 
r - .  1 1,265 

. . 
-*-A - - -. tnternafiorial Boundary , - -  

.-- - .< <.." -- -- + - . - 
Total: 4 55,745 

6,469 tonsfyear 
{corresponds to 10 rriq/L) 

Both the flow and sedimentation reairnes within the Mew River watershed are 
relatively stable, and the sediment and water sources within the watershed are 
relativelv uniform and widespread; therefore, this TMDL does not include 

transfers out of the watershed indicate that the transfers are not likely to affect 
compliance with this TMDL, but could cause other water clualitv problems that 
will need to be addressed by the parties responsible for the transfers. 

m i s .  table is continued on the following ~acie.) 

' The numeric tarrret is a goal that translates current siltlsediment-related Basin Plan narrative 
obiectives and shall not be used for enforcement purposes. 
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Table C-9 : New River SsdimentatisnlSiltr% 

I I Load Allocations: ' I 
Natural sources sf sediment to the New River, includinq erosion and wind 
deposition, are allocated 6,409 tonslvear. 

River Reach 

I Boundssrv, at the USGS sauqing station, a p 
identified hereafter at "NR-8" 

peach D~ownstrearn from the International Boundary 7 
I to the intersection of the Evan Hewes Road Bridqe and 

the New River Channel. a point identified hereafter as I 1 20.730 

Reach 2: This reach encompasses the river from NR-1 
to Drop Structure 2, a point upstream sf the Rutheford 32.350 
Road Bridqe hereafter referred to as "NR-2". 

/This table is continued on the followina sase.1 - 
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I 

I 
Direct Outfalls to River 

I 

Footnotes for Table No. C-1: 
1, The sediment load allocation for any particular applicable reach shall be distributed ~roportionately 

amongst the a~ricultural drains within that oarticular reach based on the relative flow contrlbutlon of I 
each drain to the total flow contribution to the reach from the drains within the reach. The Reqional 
Board's Executive Officer shall determine the pro~ortional load amonqst the agricultural drains within I 
that  articular reach. The sediment load allocation will be reviewed by the Renional Board's Executive 
Officer everv three years follow in^ TMDL implementation. I 

2 
- The sediment load allocations have been calculated based on the estimated individual averacle drain 

flows within the reach for the 1995-2000 period. At lower or hisher drain flows, the averane annual load 
~ 

allocation for a particular reach shall not exceed the load qiven by: 
& = (1 80)*(QR)*(0.001 3597). where: 
LAR = Load Allocation for any of the New River reaches identified above (tonslw). I 

QR = Reach Flow (ac-A) = Total flow contribution to the reach from the drains within the reach (ac-ft). 
I 

The sediment load allocation will be reviewed bv the Executive Officer evew three years followina TMDL 
implementation. 

I 

'. The number of outfalls has not been determined. 

TMDL attainment shall be in accordance with the schedule contained in Table C-2, below: 
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Footrtotss far Table No. C-2: 
Year refers to the effective date to start TMDL implementation, which shall be one year after 
USEPA approves the TMDL. For example, if USEPA approves the TMBL on November 15, 
2002. Year 1 is Novernber 45.2003. which makes Year 3 Novernbec 15.2005. which makes Year 
4 November 15,2006, and so on. " Percent reductions indicate the reduction required in total sus~ended sediment load from the 
averaae concentration of the New Rver at the beainnina of each ghase, beqinnina with the 1980- 
2001 l____ a v e r a w n c e ~ t r a t i ~ n  of 306 mqll, ' These interim taraets are qoals which translate current silt/sedirnent related Basin Plan narrative 
obiectives and are not intended to s~ecifieally be used for enforcement purposes. 



t .  

I t.: 

AVACHMEMT 2 
Proposed Amendment to the Water Quality Control Plan for the Colorado River Basin Region to Establish 1 
the New River SedimentalionlSiltation Total Maximum Daily Load Page 6 of 11 

Page 4-25, Edit subsequent Section !. -n 
n c  m m  

T M W  ckanqe to "9. BMPLEMENTATIBN ACTIONS AND REGULATIONS FOR 
AnMMMENT OF SEBBRAENTATlcSN/SILTATIOPI TMDLs" 

Page 4-25, Edit Stabsequeptt Section "9 .I DESIGNATED MANAGEMENT ACPleBNS" and 
change to: 

e Farmerslgrowers discharging waste into the New River and Alamo River in a manner 
that causes or coutd cause violation of load allocations andfor exceedance of the I 

Sepirnent/Silt numeric target; . . ,:.~ - . 
. .._.. ci . ;.+:. "L:+-:;~-.: 

;. 1-*1. , ,  .. - . :  
. . . -  - . _ .  . - :; fc ";-. ...- ~ , : t %  *. *.. - "*. -- 

~&ti 2-25; dit ~ u b s i q u e h t  Sedioh "I :9 .I FarrnersFgrowsrs Water ~ i a l i t ~  1 - 
Management ~lans" and change to: 

The farmerslgrowers shall submit self-determined sediment control programs to the Regional 

Edit Subsequent Section 'Y .I .2 The imperial irrigation District" and change t ~ :  
B 

Table 4-5 Date that Corressssnds to 15 months following elhe date of USEPA TMDL 

the Imperial lrrigation District shall submit to the Regional Board a revised Drain Water Quality 
Improvement Plan (DWQIP) with a proposed program to control and monitor water quality 
impacts caused by drain maintenance operations within the Alamo and New River Watershed 
and dredging operations in the Alamo and New Rivers. 

Note: Upon USEPA TMDL approval, this parenthetical "formula" will be replaced by the date certain, based on 
the date of approval. 
Note: Upon USEPA TMDL approval, this parenthetical "formula" will be replaced by the date certain, based on 
the date of approval. The Executive Officer shall be responsible for determining proportional sediment load 
allocations amongst the agricultural drains. 
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a. Drain and New River Deltas Maintenance 

Q Weduetion in drain cleaning and dredging activities to the practical extent atlowed by the 
implementation of on- and off-field sediment control BMPs by the farmers/growers and 
the BMP effectiveness in reducing silt built up in the drains and the New and Alarno 
River De l ta  to avoid impacts on sensitive resources. 

b. Drain Water Quality Monitoring Plan 
The revised DWQIP shall consist of a proposed program to monitor: 

B Water quality impacts caused by dredging operations in the drains and to monitor the 
effects that dredging operations in the New and Alarno River Deltas have on the &w% 
rivers' water quality standards; - 

e Representative samples fmm the water column of at1 major drains and a representative 
number of the small drains tributary to the New and Alarns River2 for analyses of ROW, 
TSS, Turbidity, and nutrients. 

c. Information on Agricultural Dischargers 

No later than 

Table -BII- -..- 4-6 Date that G ~ r ~ e s p ~ n d s  to 16 months followissn the date OF USEPB'I"MBL 

I Date { I6 months after I 

Page 4-27, Edit Subsequent Section "1.4.3. United States Environmental Protection 
Agency (USEPA) and U.S. Section aP the International Boundary and Water Commission 
(IBWC)" and change to: 

Table 4-7 Date that Corresponds to 45 msntks following the date of USEPA TMDL 

the USEPA andlor the U.S. Sedi*n sf the IBWC shall submit to the Regional Board a technical 
report pursuant to Section "1225 of the California Water Csde describing the proposed control 

Note: Upon USEPA approval, this parenthetical "formuia" will be replaced by the date certain, based on the date 
of approval. 
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measures, monitoring plan and reporting procedures, and quality assurance procedures the 
U.S. Government proposes to take to ensure that discharges of wastes from Mexico do not 
violate or contribute to a violation of these W TMDLs, particularly a violation of the Load 
Allocation immediately downstream of the International Boundary, at thejeEttl points identified 
as "AR-W and "NR-0." 

Edit Subsequent Section "1.2 RECOMMENDED MANAGEMENT ACT1BNS FOR 
FARMERSIBROWERS AND OWNAGE MMAGEMENT" and change to: 

Implementation of BMPs should normally include: (1) consideration of specific site conditions; 
(2) monitoring to assure that practices are properly applied and are effective; (3) improvement of 
a BMP or implementation of additional BMPs or other management practices when needed to 
resolve a deficiency and;-($) mitigation of a problem where the practices are not effective. ahe 
practices listed herein are a compilation of BMPs recommended by the' Technical AdvisoryJ 
Committee for the Silt TMDL forth? Alamo arrd New Riverg(Sift TAC), thb Natural Resourcesi 
Conservation Services Field Office Technical Guide (NRCS FOTG), the fiD, and the University 
of California Cooperative Extension (Holtville Field Station). Inclusion of practices herein is not 
meant to imply or establish a prescriptive list of 'one size fits all' preferred practices for the 
drainage basins tributary to the Alamo and New Rvw Rivers. 

1 - 7  ' 2  Edit Subsequent Section Title "1.2.3 ESTlWTED COST OF INfPLEMEM7i%TiON AND 
SOURCES OF FINANCING" and change to "'1.2.3 ESTIMATED COST OF 

I IMPLEMENTATIBN AND SOURCES OF FINANCING FOR THE MEW AND AUMO Riv~as" 
1 ._ 
1 
1 ..! 
1 c5J 

Edit Subsequent Section 1.3.1 !MPEWIAL COUNTY FARM B U R W  VOLUNTARY 

I WATERSHED PROGMM and change to: 

I Y a. ICFB WATERSHED PROGRAM PLAN 

I The Imperial County Farm Bureau should: 

Table 4-8 ' Bate that Comstaonds to 13 months Pollswines the date of USEPA TMDL 

I I J 
kae issue letters to all potential program participants within the Alamo and New Rivers 
watersheds that describes the ICFB Voluntary Watershed Program. 

J 

I Note: Upon USEPA TMDL approval, this parenthetical "formula" will be replaced by the date certain, based on 

1 the date of approval. 
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provide the Resional Board with a list of rProaram participants, orqanized by subwatershed 
("drainshed"). 

Table 4.10 Date that Corr@s~aamnds to 45 mantks fa!fcswing the date sf USEPA TMDL 

New River I 
submit the ICFB Watershed Program Plan to the Regional Board. The Plan should (I) 
identify measurable environmental and programmatic goals; (2) describe aggressive, 
reasonable milestones and timelines for the development and implementation of TMDL 
outreach plans; (3) describe aggressive, reasonable milestones and timelines for the 
development of sub-watershed ("drainshed") plans; (4) describe a commitment to develop 
and implement a tracking and reporting program. 

b. ICFB TWCKING AND REPORTING PROCEDURES 
The Imperial County Farm Bureau should also: 

submit a plan describing the precess and procedures for tracking and reporting 
implementation of BMPs (and other proven management practicss) and BMP performance 
to the Regional Board's Executive Officer. . . 
P Implement the trgcking and reporting procedures. 

Submit semi-monthly written reports assessing trends in the data and level sf adoption 
of the process and procedures througksuE each of the sub-watersheds ("drainsheds") to 
the Executive Officer. 

Submit a yearly summary report to the Executive Officer by 4 5" of February sf each year. 
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Page 4-32, Edit " VI. ACTIONS OF OTHER AUTHORITIES" change to "VII. ACTIONS OF 
OTHER AUTHORIT %ES" 

Page 6-3, Edit "11. REGIONAL BOARD R4Qhll"PORIPBtGv, SUBSECTION "5. COMPLIANCE 
MONITORING", SUBSEQUENT SECTION '! 
M W  " change to "2. Recommended Biomonitorind (Toxicib Monibrind 
Proqrams" 

Page 6-4, Edit under subsequent Sections the following: 

2-3. New River Pathogen TMDL 
. . . . . _ . . . . . .  . . .  . . . . .  . d 

'I ,-:- 6 . ~.~ -..- 
. . . . . . . .  .-.:. ... > -' ., * . . .  &-4I - ~1ak-i; : Rker ~ . - .  ~edim&tation/~il@on TMDL;: . . . .  ;. * , ,  - . . . .. . . .  . . . + .  _: /,A_ -f .. . . . . .  _'. -. -..-: .+ _ _ 

. . . . . . . .  
I _ ~ _  __. .  - . . - .  ... . L.. .. 9 : 

:.I- ..:': ..,* , 
. .  . . . .  . . > . . . . . . .  

* ~ ~ '  , 

.- ~ &:- . ~. . - 
_..... 
1 - 

. . : 5; ~ e i v  River ~edimen&tion/Siltat& TMDL ' - . ~  - 
- - 

3&-~5.iornpliance Assurance and Enforcement 

32-=Monitoring and Tracking- 

Page 6-5, Edit Section 
6 Water Quality Monitoring and Bssesoment and add the Subsection "Alamo River" 

directty beneath the Section title. Add the subsequent Subsection "New River" with 
the follcswing te&. 
Monitorinq activities are continqent upon adequate prwramrnatic fundinq. The Reqional 
Board &It @ondud monitoring activities for the New River SedimentationISittafion TMDL 
pursuant to a Resional Board Qualitv Assurance Proiect Plan for the New River (QAPP- 
NR). The QAPP-NR shall be developed by Resional Board staff and be readv for 
implementation within 180 days followinq USEPA approval of this TMDL. The Reqional 
Board's Executive Officer shall approve the QAPP-NR and monitorinq plan after determininq 
that the QAPP-NR and rnonitorinq plan satisfv the obiectives and requirements of this 
Section 5.2. The obiectives of the rnonitorina program shall include collection of water 
qualitv data for: 

a Assessment of water quality standards attainment, 
e Verification of pollution source allocations, 
e Calibration or modification of selected models (if any), 

Evaluation of point and nonpoint source control implementation and 
effectiveness, 
Evaluation of in-stream water quality, 

e Evaluation of temporal and spatial trends in water quality, and 
a Modification of the TMDL as necessary. 

The monitorina proqram shall include a sufficient number of sampling locations and samplinq 
points per location along the New Rver and maisr drain tributaries to the river. Monthly qrab 
sam~les from the above-mentioned surface waters shall be collected and analqed for the 
followinq parameters: 

o Flow (to be obtained from IID or USGSZ 
a Dissolved Oxvnen 

pH 
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Temperature 
Field turbidity 

B Laboratory turbidity 
Total suspended solids 

e Quarterlv mtanitorin~ of DDT and DDT metabolites 
Fecal cslifsrm arcranisms 
E. Csli 

e Feml streptococci 

Enteromcei 

The Resional Board will track activities irn~lemented by dischargers and res~snsible parties and 
surveillance conducted for the New River SedimentationtSiltation TMDL ~ursuant to an 
implementation tmckinq plan (ITP). Renional Board staff will develors the ITP within I88 days 
fallowing USEPA approval of this TMDL. The Regional tfBsard's Executive Officer shall approve 
the I f P  after deterrnininq that the ITP satisfies the obieetives and reuuirements af this Section 
5.2. The obiectives of Reqional Board Surveillance and implementation trackins are: 

AssessltracWaccount for practices alreadv in place; 
Measure the attainment of Milesttanesi 
Determine compliance with NPBES permits, WlAs, and L4s; and 

o Re~or t  proqress toward implementatisn of NPS water sualit\b control, in accordance 
with the SWRCB NPS Prosram Plan (PROSIP). 
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1.  PROJECT MANAGEMENT 

1.1 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) describes the quality assurance (QA) and quality 
control (QC) procedures associated with the monitoring activities to characterize the suspended 
sediment in the Alamo fiver. The activities are scheduled in response to certain requirements 
specified by the California Regional Water Quality Control Board, Colorado River Basin 
(Regional Board) Basin Plan (Basin Plan), which addresses the implementation section of the 
Alamo River Sedimentatiodsiltation Total Maximum Daily Load (TMDL). Specifically, 
Chapter 6, SecGon b.8.3.1 (Revised May 2002) states that "Regional Board water quality 
monitoring i t~t i~i t ies  for the Alarno e v e r  Se~iqepa~ati-oe@Si1tation TMDL Monitoring and 
Tracking P r o ~ + s h a l l  be conducted piusuant to a Quality Assurance project plan for the Alamo 
River (@P-AR). Th6 ~ A P P - A ~  shall:'(l) include a sufficient number of sampling stations 
along the ~ l & o  River to determine progress towards cogpliance with the TMDL and overall 
water quality hProveiiaent; (2) provide for rnonfhly monitoring of flow, field turbidity, 
laboratory turbidity, total suspended solids in the river; and (3) provide for quarterly monitoring 
of DDT and DDT metabolites in the river's water column." 

This QAPP follows the format that the United States Environmental Protection Agency (USEPA) I ' established in its Requirements for Qualiy Asrurvrice Project Plans. EPA QA.R-5, 2001. ~ 
Further, it also complies with the QAIQC requirements specified in the State Water Resources 

- Corztrol Board Quality Assurance Program Plan, Jzine 2001. 
I 
I , n The Project Manager and the QA Officer/Division Chief may, upon mutual cOnGUrfifi6C, request 

modification of this QAPP to achieve the objectives- of the project. The process for QAPP I 

modification &&sists if incorporating the nkcessG cganges into the QAPP document, obtaining 

n approval signatures, and distributing the revised document to project personnel. 

i r  
I 

UTHON LIST 
I FS 

U The following individuals will receive copies of the approved QAPP and subsequent revisions: 

1 Jose Angel, PE, Supervising WRCE, Watershed Protection Division Chief7 QA Officer* 
Doug Wylie, PE, Sr. WRCE, NPSITMDL Implementation Unit Chief, Project Manager * 

n e Teresa Gonzales, Sr. ES, TMDL Development Unit Chier' 
* Indicates approving authority 

1.3 PRO JECT/TASK BRGANIZATHON 

Specific responsiilities of the Regional Board staff are outlined below. A project organization 
I chart is provided as Appendix 1. 
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Jose L. Angel, P.E. Seapervisiag W G  Engineer, Watershed Protection Divisior~ C?tieUcz:23 
Officer, (760) 776-8932 

Reviews and approves the QAPP md subsequent revisions. 
s Ensures that the QAPP is implemented and followed to meet the project objectives. 

Oversees validation activities for field and lab data. 

Doug Wylle, PE, Seaior WRC Engineer, Project Manager, (760) 346-6585 
Reviews and approves the QAPP and subsequent revisions. 

s Ensures that the QAPP is implemented and followed to meet the project objectives. 
Ensures that field personnel have appropriate training and certificatiorl for field activities. 

s Reviews field reports. 
a Ensures plans are impten~e~ted according to schedule. 

Prepares annual reports. 
a Manages sampling data. 
e Perfoms field sampling as necessary. 
e Conducts Health and Safety briefing: for field samplers prior to each sampling event. 
e Coordinates field and laboratory activities. 
e Reports project status to the QA BEcer and Division Chief. 
e Responsible for evaluating data to ensure TMDL compliance. 

Teresa Gonzales, Senior Eneonmerntal ScientisQ, TIMDL Development Unit Chief, (760) 
776-8931 
BD Reviews and approves QAPP and subsequent revisions. 

Responsible for TMDL development. 

Maria de la Paz ~ar~io- bes so, PhD, Environmental Scientist, Regional Board Lab 
Director, (760) 674-0803 

Responsible for Regional Board Laboratory. 

Phan Le, WRC Engineer, Degnty Lab Director, ('760) 346-7491 
Responsible for calibration of equipment prior to saplirig event. 

ii~ Responsible for perfo&g water quality analysis as required. 
c Assists with sampling, activities as q u i r d .  

Engheer, Lead Field Sampler, (760) 776-$946 
e Wfites and Revises the Quafity Asmmce Project Plan (QAPP) 

Coordinates field activities and ensures they are consistent with the QAPP 
Conducts assignment briefing for field samplers prior to each sampling event. 
Ensures that sample containers have no defects and have been prepared properly. 

e Conducts sampling activities as required. 
e Prepares a summary report for each sampling event. 

Coordinates delivery of samples to the laboratory. 
a+ Coordinates decontamination of equipment. 
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Nndim Zeyvdai*, PhD, El~~vironamentaP Scientist, Field Sampler (760) 776-8942. 
6 Assists with sap l ing  activities as required. 

PJ 
$ .  Ttreresa Ihllaq.e, Envir~nme~ltal Scieretist, Field Sampler (460) 776-897 1. 

e Assists with sampling activities as required. 
q 

1 Sheila Ault, Envir.rrnmelratal Seie~Qist ,  Field Sampler, (760) 776-8960. 
--, Assists with sampling activities as required. 

Ivory Reybua-n, Ena%lironmemtal Sctepatrist, Fieid SampBer, (740) 776-8933. 

il Assists with sampling activities as required. 
I 

1-&i , ~. 
. . 

~ ~ 

. , -  

- f- "k-*. . 
, . ~ g s 4 @ l ~ & i ~ p v @ ~ & m e &  $ci&n&$6 §&$I&+, (760) 776-&966. . , :':~ .- ; ' -','. - ' . ~ . .. . I. , .. + .  -, " . _ 

. . ~  - . 
.' ,".$&& & ith ::$&pling;activitfis &; :":, -4- ;; L:;Ic;;," r.., -- ,; ;, ":.; :,' ~ ., : :-.:.-.>. ,.c. 

.* . ,,. 

3 :..<:??-: - - ;' - 
.- . - ~ : :  - . .  . . -8 n < - .  ::-' _ . ~ . . .  I.. 
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4 PROBLEM BEF]IN~THBN/BACKGROUND 

0 . .  . . -  I 
Pursuant to Section 303(d) of the clean Water Act (CWA), the Regional Board approved a 

~ Silt'atiodSedimentation TMDL for the Alamo. River in 2001. The TMDL was developed 
because sediment concenkations. &. the river violate the water quality standards (WQS) 

I 
established by the ~ i g i o n a l  Board to protect the beneficial uses of the riveri The Implementation 
Plan of the TMDL identifies the monitoring and tracking of the pollutant of concern to determine 

0 compliance with the TIM-)L. 

The implementation section of the Th/LDL divides the Alarno River into six "drainshed" areas. 
The monitoring and . triking , , . , . - . progm . - ---. --- - &ociated ..<.-- with the ~ h 4 b ~  requires. .. , - .  . water quality 
monit~ring~of~sS..$d . . . , . J ~  -~-. '~bfditymet$b6lites~ .. ,*: . ..'. at >lie bou6ddbs of :these six:fegiois .in order to 
track compliance of the dischargers within each drainshed. Data collection activities outlined in 
this QAPP are being undertaken to execute the implementation section of the QAPP. 

1 id The overall objective of this project is to obtain valid data of known and documented quality, 
I which can be utilized in determining the compliance .iTjith the water quality objectives as set forth 

in the Marno River Sediment W L .  Specifically, the purpose of this project is to: 
1 

1. Collect representative water samples for TSS, turbidity, DDT, DDE, and DDD &om the 

I 
Alamo River at the sampling locations identified in Table No. 2, below; and 

2. Record field measurements (physical parameters) including turbidity, pH, temperature, 
dissolved oxygen (DO), and electrical conductivity (EC). . 

This project consists of monthly sampling events, in which water samples will be collected and 

I field measurements taken at seven sampling stations. Sampling events may include sampling at 
locations on the Alamo River or within drains as necessary to pinpoint sources of contamination 
(i-e. drainsheds, drains, or individual fields). Predetermined sampling locations are described in 

a detail in Section 2.1, Sampling Process Design. 

I 3 -. 
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1.6 DATA QUALITY OBJECTEVES 

Valid data of known md documented quality are needed to meet the objectives of this project. 
Therefore, for the critical m~easurements of this project (TSS and turbidity), only data which meet 
QA, criteria will be considered valid. The specific data quality objectives s f  this project are: 

e Analyses for TSS and turbidity must yield results that are of sufficient quality to be used in 
the execution of the implementation for the Alamo River Sedimenl. TMDL, Therefore, data 
obtained should be of sufficient quality to be utilized to determine the contributions of 
sediment from each drainshed of the Alarrso River, and the resulting sediment concentrations 
within the Alamo fiver, at tke: tiine of sampling. 

a~ The data generated in this project should be sf sufficient quality to be utilized, along with 
data from fhture sampling projects, in the determination of a TSS/Twbi& refatislrs%p for 
the Alamo River and the Agieultural Drains em~ptyhg into the N m i s  Ikiver. 

-. 
Table No. 1, below, sumarizes the precision, accuracy, and completeness criteria. 

Table 5 :  QA Objectives for Laboratory Data 

' Completmzs criten'a will not be applied to results &om Qe samples 
2 ~ o r  blanks, the average of all TSS md turbidity w w b  must be 5mgL or 5 NlU or less, rqxxtively- 
" ~ l l  projects requiring submittal of spike samples will be coordinated in a manner such that one set of spikes will be submitled 
kb~ratory far all projects. 
4Whichever is greater. 

1.6.1 Data Quality Indicators (Aeeeptanee Criteria) 

The following data quality indicators will be utilized to assess whether data generated are useable 
and meet the data quality objectives stated above: 
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Precision is defined as the degree of refinement of a measurement. Precision of the data 
generated will be assessed as the relative percent difference (FtPD) for field and laboratory 
duplicates. 

ABS(C, -C?)'IOO 
RPD = RPD = Relative Percent Difference 

D = Results for sample 1 

I), = Results for sample 2 
ABS = Absolute value 

i r 

- 1.6.1.2 Accuracy 

Accuracy is defined as the degree of refin'ement of a measurement to the actual valGe or standard. 
Accuracy for turbidity and TSS will be determined by calculating percent recbvery for double 
blind spike sampl6s and'field blanks. For field blanks, the average of all TSS measurements 
must be 5 mgfl or less, and the average of all turbidity measurements must be 5 NTU or less, in 
order for this data quality objective to be met. All projects requiring submittal of spike samples 
will be coordinated in a manner such that one set of spikes will submitted to the laboratory for all 
projects. 

%R = Percent recovery 
CM = Measured concentration of reference material (RM). 
CR = Actual concentration of reference material (RM). 

1 6 1 3 Corilpleteness I 

I !  Completeness is defined as a measure of how many collected samples actually yield valid and 
useable data. A minimum of 95% completeness is expected for this project. This will result in a 

! 
I 

n suficient amount of data to meet th.e previously stated requirements. I 
%C = Percent complete , 

V = Total number of measurements or laboratory results judged valid 
T =,Total number of measurements or laboratory results 

I 1.7 SPECIAL T WING ~QUH~RaENTSICERTItFICATIBN 

The Project Manager will ensure that all of the field samplers have valid and current training for 
their field activities, as  required by OSHA regulations. Currently, all sampling personnel 
identified in the Proiecflask Organization section of this QAPP have completed the required 
OSHA training for the sampling activities described herein. There are no, other specialized 
trainingkerti fication requirements needed to perform the Project's objectives. 

' f 
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1.8 DBCUMENTATIOEol AND RECORDS 

1 Project Mrorking File 

The Project Manager will establish and maintain a Project Working File for maintaining 
sampling records. The Lead Field Sampler and QA Officer will ensure that all 
receivedlgenerated data (e.g., field nates, chain-of-custody forms, lab analyses) are delivered to 
the Project Manager. The file will contain, but need not be limited to: 

o Field data sheets 
e Calibration logs 

Laboratory reports 
e Data reports sumarizing fieM activity and quality control for eaeh sampling event 

Data spreadsheets 
Correspondence . 

o Quality control reports 
Validation reports 

s Sampling Event S u m a r y  IBeports 
Annual Reports 

1.8.2 Field Datasheets 

The Lead Field Sampler will use field datasheets to document field activities and data for each 
sampling event. Each field datasheet will be dated and signed by a smpling team member at 
each smpling station. At the time sf mplimg, the following information will be recorded in the 
field log notebook: 

Weather observations 
Sampling station latitude and longitude, using a global positioning system (GPS) unit, if 
not previously recorded 
Sample identification code and sampling method for all samples tak~n 
'In-situ measurements for temperature, pH, DO, and EG 
Field turbidity measurement 
Sample identification code, and time and location of preparation, for all quality control 
samples prepared in tke field 
Any deviations fiom the QABP 
Any noteworthy obsewations 

1.8.3 Sampling Event Summary Report 

The Lead Field Sampler will prepare a smpling event summary report for eaeh sampling event, 
which will be submitted to the Project Manager. The reports will be due within 7 days following 
each sampling event. The reports will summarize: 

QAPP FOR ALAMO RIVER SUSPENDED S E D I M E N T  TMDL IMPLEMENTATION 

REVISION 0. FEBRUARY 2003 
PAGE 6 



e Any deviations from the QAPP 
Any problems encountered and how the problems were addressed 

Recommendations as appropriate 

1.8.4 QraaPlty Control Log Notebook 

The QA Officer will use a bound quality control log notebook with pre-numbered pages to 
document the quality control (QC).samples submitted to the laboratory and the analysis results. 
For each QC sample, the quality control log notebook will contain the: 

e S q l e  identification code 
- Supplier ofthe QC sample 

' 

value reported by the supplier . 
a Date of preparation and 'submission 
e Name and signature of the person submitting the QC sample 

Laboratory perfonning the analysis 
e Analysis method 

Reported value fiom'fhe laboratory 

1.8.5 Cf~libragio~ Lag Notebook 

The Deputy Lab Director will use a calibration log notebook to document calibration activities 
performed on sampling equipment prior to each sampling event. The calibration log notebook 
will be bound and will have pre-numbered pages. For each calibration event, the calibration log 
notebook will contain: 

Date and time of calibration 
e Person(s) performing the calibration 
o Signature of one of the persons performing the calibration 
9 All standard solutions used in calibration, including the source and date of preparation of 

the standard solution 
o The initial reading of the YSI 6600 multiprobe sonde when tested against each standard 

solution, and the temperature of each standard solution at the time of calibration 
Q Any problems encountered and how the problems were addressed 

1.8.6 Laboratory Analytical Summaries 

The Division Chief will request that the laboratory prepare and submit to the Project Manager a 
laboratory analytical summary for each sampling event upon completion of the laboratory's 
analysis of samples. This summary will include analytical results, analytical methods, problems. 
encountered, QC results, and chain of custody forms. 
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1.8.7 Quality Assurance Reports 

The QA Officer will prepare quality assurance reports, including a technical systerns audit for 
each sampling event, performance evaluations sf laboratories, and an annual data quality 
assessment. These reports are described in more detail in Section 4.1. 
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2.1 SAMPLING PROCESS DESIGN 

In order to meet the overall objectives stated in Section 1.5 of this QAPP, this project was 
designed to estimate the suspended sediment concentration, as represented by total suspended 
solids (TSS) and turbidity, at several sampling stations along the Alamo River. Also, to pinpoint 
sources, sampling locations may be located as necessary within the Alamo River watershed. 
Because accurate suspended sediment data are necessary for TMDL implementation, TSS and 
turbidity are considered critical measurements for this project, while the other baseline 
parameters, temperature, EC; pH and DO, are considered noncritical measurements. 

i 

The Alamo River sampling stations wsie i d e c t d  to chkact&ze the changes in water quality in . 

each ofahe six djiainsheds. Sampling stations a.r& locakd at she upstream and downstream cads - 
of each drainshed, AS previously Stated, when it is necessary to locate a source, additional 
sampling stations may be designated arid established on an as-needed basis within the Alarno I 

River watershed. 
I 

At each of the.locations listed in Table 2 below, water samples will be taken as described, and a 
YSI 6600 multi-parameter sonde will be used to take in-stream measurements of temperature, 
DO, EC and pH. Field turbidity will be measured using a Hach 2100P portable turbidlmeter. 

A .  .. - Table 2: Monitoring Stations 

Monitoring station for Mexico's sediment contniution to the AIamo River at the Boundary, to be 
located at the intersection of the Alarno River and the International Boundaw. I 
Monitoring station for the Lower Alamo River drainshed, to be located a1 Drop Structure #I0 of 

AR-l the AIamo River. . I 
Monitoring station for the Central Drain drainshed, to be located at Drop Structure #8 of the 

AR-2 AIamo River. 

Monitoring station for the Holtville Main Drain drainshed, to be located at Drop Structure #6a of 
AR-3 the Alamo River. I 

~ o n i t o & n ~  station for the Rdse Drain drainshed, to be located at Drop Smcture #6 of the Alamo 
AR-4 ~iver.  I 

Monitoring station for the Central Alarno River drainshed, to be located at Drop Structure #3 of 
the Almo River. I 
Monitoring station for the Upper Alamo River drainshed, to be located at the intersection of Garst 

AR-0 Road Bridge and the Alamo River. 
- 

'A location may be changed provided the prescnied location is inaccessible or a haphazard, as documented by field observations. 
'~enotes sampling location as stated in Table 4.1 of the Basin Plan (Revised May 2002). 

All sampling stations (except for AR-0) listed in Table 2 are drop structures. Because the water 
is well mixed as it cascades over these structures, a single grab sample is typically representative 

QAPP FOR ALAMO RIVER SUSPENDED SEDIMENT TMDL IMPLEMESTXTION 
REVISION 0 ,  FEBRUARY 2003 

PAGE 9 



of the sedimmt concentration thoughout the river at the given cross-section. The mixing effect 
of the structures also introduces oxygen into the water. Therefore, YSI readings should be taken 
01-1 the upstream side of the structures. When samples are taken at alternative locations, which 
are not located at a drop structure and are greater than six (6) feet wide, thee (3) sampling points 
(S1, S2, and S3) will be distributed along the cross-sectional area of the riverldrain. The 
s a p l i n g  points are to be spaced at approximately equal intervals from each other and fiom the 
edge of the river/drain (i.e., at a distance equal to w/4, where 'Cv" is the top width of the cross- 
sectional area). Figure No. 1, below, illustrates this. A sample composed of a grab sample from 
each cross-section will be obtained a d  homogenized using a chum splitter. The composite 
sample will be used for lab analyses. 

Figme I: Sampling Points at Eon-Well-Mixed Sampling Locations 

For the drop structure locations listed in Table 2, and for small drain sampling stations where 
there are srnall cross sections amd well-mixed flow, omly one grab sample at the center point (S2) 
will be taken to characterize TSS and turbidity. Also, at sampling points along the river and the 
main drains where .the depth is less than 2 feet, well mixed flow is assumed, and only grab 

samples at the center point (S2) will be taken. 

For all sarnpring stations,, YSI readings of EG, DO, pH and temperature will be recorded at the 
center sampling point (32) if possible. Also, a Hach 2100P field turbidimeter will be used to 
obtain turbidity measurements at the same sampling point. RA[inimm sample collection 
frequency is noted in Table 3 below. 

Table 3: Minimum Sample Frequency 
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2,2 SAMPLING METHODS MQUIREMENTS 
sampling rhethods include the collection of grab samples, as well as the acquisition of readings 
for water quality parameters using the YSI water quality sonde. A clean sample collection bottle 
will be used at each sampling station. Inaccuracies in the lab analyses due to sorption of analytes, 
to the swing sample collection bottle, and churn splitter if appropriate, will be negated by rinsing 
each three times with native water prior to collection of the sample. The g a b  san~ples will be 
collected at approximately midstream (sampling point S2). Where hazardous conditions prevent 
midstream sampling, the grab sample will be collected at sampling location S1 or S3. Grab 
samples will be collected at approximately %-foot below the water surface using a swing 
sampler, and inmediately transferred to a churn splitter. While churning the sample in the churn 
splitter, the sample will be distributed into the appropriately labeled sample bottle and placed 
into an ice chest . with . a sufftcii-rk . ~. $u"&tit$ . $$ ice. , ' . - ,  ' . - - 

;.- .;'- -. . ,.,,,*.. ..,. ?.-,+ .-,% ~ ' 
.;--.? .-.,, - . >  

.,. .. - ,,;, ,- ,L2. ;.~; ;,;.; ,.'! ,: 
<:.. ;:;;'-,:....:-:~ '. :- / -..2.?. ..:. - . , .  . ~.~ . . . .- . .,75 ..,> . ' ' ' ' 

" .  .'. = > .  - . 
:. - ~., ~:, .:-,. . .- ., ~. : ?: ,... 7; '~., -,x.: -;:--:: =;--,;: ':::.?--- .? : I.'* :--' . . . . . . . 1 . '  1,. .," -. ~ . -5 . . - : ;+;. '.i% . 

.. .  -" > ,,;:.>.. >.. ~~ , . '  ' , ~  .-:. . ,_ _ .. _.? -. -. . .. .. ; -/;;~. i- . 
~ : ,.;c ;; .-~ :*- ;<::+;;!. *+. 2 .  ,,:::;-.>. . . ~- 

. . .  . . ..;~..& .-. *.*.-v 

T ~ ~ Y S I  $6~0m$~~f~ff&t te~jq~~r ; r  I - ;  -;.....- . . ;.:... . . @al~ty.sondgHll . -. b?ii{&to cojlect 'Ceiield giasiiimentg . . for 
the'foifow~~--par~eters: b0, pH, ti-&$erature, imd EC ai the center at each sampling 
locatibi fio&bout 1-foot below the hater surface. Where hazardous conditions prevent 
midstream samplifig, the YSI measurements will be taken at sampling location S1 or S3. After at 
least two minutes or when the readings have reached equilibrium, the values for these parameters 
will be manually recorded in the field data sheet. Turbidity measurements using the Hach 21 00P 
turbidirneter will be performed on the collected grab samples. In the event that a field turbidity 
measurement falls outside of the range of the equipment (1000 NTU), the turbidity values will be 
reported as ,l,000 NTU. This out-of-range data may be used in assessing compliance, but will. 
not be used calculating the relationship between TSS and turbidity. 

. , 

2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Sample-holding times will be adhered to, as prescribed by USEPA and 40 CF'R 136. 
Specifically, the required preservation techniques and holding times for all of the constituents 
which the laboratory will be analizing are listed in Table 4, below. 

~alble 4:' ~kqu ired  Containers, Preservatives, ~echbiques, and Holding Times 

Each sample container will be labeled with a unique sample identification code. All samples 
(including QC samples) for laboratory analyses will immediately be stored in an ice chest, and 
will remain in the custody of Regional Board staff until the samples are delivered to the 
laboratory. The ice chest will contain sufficient ice to maintain the samples at a temperature 
below 4°C at all times until they are relinquished to the lab staff. All samples will be delivered 
with chain of custody forms. A sample chain of custody form to be used for this project is 
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included in Appendix II. Any violation of holding times or other sample handling and custody 
requirements will be doeunented in the quality control records and reported to the Project 

Manager and the QA Officer. Any violations [hereof will be taken into account when evaluating 
the data. 

2.4 ANALYTICAL h%E%WBDS REQUf REMENTS 

As prescribed by the State Water Resources Control Board's "Qualip Assurance Program Plan", 
each analytical laboratory used for sample analysis must have a written QA Laboratory Manual 
describing the analytical method requirements. The lab will use USEPA approved methods as 
outlined in Table No. 5. 

Table 5: Sampling Constituenmts and Methods , 

DDT, DDE, DDD I 808 1 I 0.025-2.0 1 c l f l  1 

2.5 QUALITY CONTROL REQUPmMENTS 

In order to assess whether the,data quality requirements of this project are being met, a number of 
quality control checks will be implemented. The calibration and maintenance of Regional Board 
Laboratory instruments and the general operation of the Regional Board laboratory are subject to 
the requirements of the State Board Quality Assurance Program Plan Lmd the Regional Board 
Quality Assurance Program for the Laboratory. All QC samples will be placed in an ice chest, 
and kept at 4 O C ,  for transport to the lab. Specifically: 

Field blank samples will be collected in the field by dispensing dsisnized water into the 
appropriately labeled sample container. The reported value is used to check for laboratory 
accuracy. One field blank will be collected and submitted for analysis for each constituent7 
for each day of smpling. 

Field duplicate sampIes will be prepared &om a gab  smple of the water being sampled. A 
grab sample will be cbUected as described above and split uskg a chum splitter7 inti the 
appropriately labeled containers. Ten percent of the samples collected will be held 
duplicates, with a xnkimup~4 of one set of field duplicate samples for each amalyte collected 
per day of sampling. 

B Double blind spike samples for turbidity and TSS (ome each) will be prepared by aa 
independent lab and submitted to the laboratory for analyses once per year. All projects 
requiring submittal s f  spike smples will be csordinated in a m m e r  such that, when 
possible, one set of spikes will be submitted to the laboratory for all projects. 
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e To ensure preservation requirements are met, a random sample will be chosen by the 
laboratory £tom each ice chest for temperature measurement. 

QG samples will be submitted to the lab along with the "real" surface water samples being 

submitted (i,e., the laboratory will not be informed in any way as to which samples are control 
samples and which samples are from the aforementioned surface waters). A summary of Q.uality 
Control Sample Requirements is located in Table 6. 

Table 6:  Quality Control Sample Requirements 

~ ' ~ ~ t u r e  blank rimy bi: omitted if temperature is read from a random sample bottle using an infrared thennomtef ,; 
. , . ~- 

2.6 INSTWUMENT/EQUIP~ENT TESTING, INSPECTION, & MAINTENANCE 
REQUIREMENTS 

A11 Regional Board staff participating in the project will be trained in the operation, calibration, 
and maintenance of the field instruments. The manufacturer's instruction manuals will be readily 
available for field personnel. The instruments will be maintained and calibrated in accordance 
with the manufac&-er's instructions and recommendations. Calibration, inspection, and 
maintenance of field instruments are performed by laboratory personnel prior to all sampling 
events. * 

* 
< .  -1 - I - .  - s 

4 - 9  , - - 
2.7 INSTRUMENT CALIBRATION AND FREQUENCY 

The YSI 6600 sonde and the Hach 2100P Turbidimeter will be calibrated in the Regional Board 
laboratory prior to each sampling event. Dissolved oxygen will be calibrated prior to each 
sample collection, using ambient air. Pte and post sampling calibration check will be performed 
at each sampling site by fieid personnel. This process involves checking and recording the DO 
output. If it is w;&n 2% of sahrrat;on, recalibration of M) is required. The pre and post 
calibration check data (DO output) will be recorded on the field datasheet. If recalibration is 
required, calibration data will be recorded on a calibration log sheet. A post-calibration for all 
parameters will be performed when the sonde is returned to the office, or as soon as practical. 
Results of calibration measurements will be documented in the field log notebook and submitted 
to the QA Officer. Table 7, below illustrates the YSI 6600 sonde and the Hach 2100P 
specifications. 
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Table 7: Gpeeifieatisns; For the YSI 460Q Sonde & Hach 2100B Ttarbidimeterr. 

pH 
Temperature 

1 Turbidity 1 0-1000 NTU I +/- 1% or 0.01 N m "  1 0.01 NTU 1 Gelex Standards I 

DO 

EC: 

'Whicllever is g c a ~  (with Gelex standards). 

6 to 14u11ia 
- 5 ~ 4 5 ° C  

2.8 INSPEGTkON/ACCEPTANGE REQUIREMENTS FOR 
SefPPLIESlCoNSUMABLES 

Tke Lead Field Sampler will ensure that the sample bottles have no defwts, and that all smple 
bottles have been prepared properly. 

6 to 20 mg& 

0 to 180 rnSlem 

No other special requirements are needed. 

f 0.2 units 

rf: 0.15 O C  

2.9 DATA ACQUISITION REQUIREMENTS (NQN-DIWCT hfETMODS) 

k 0.2 mg/L 

?: 1 % of ra111e 

Only data collected from this Project and historic data from the TMDL development program, 

which have already passed QC criteria, will be used. No data will be used from other sources 
unless the data also meet eke $A requirements set herein. 

0.0 1 units 

0.01 0C 

2.10 DATA MmAGEMENT 

2-pt. nith pH buffered solutions 
not required 

0.61 mg/L 

4 digits 

The Project Manager will maintain field datasheets and chain sf custody foms in the project file. 
Field measurement data will be uploaded fiom the YSI using ECOLAB; softvvare, arid analyses 
results will be obtained in electronic fom f?om the lab. The Project Manager will submit all data 
in MS Excel format to the QA Officer. After verification and approval by the QA Officer, the 
Project Manager will download the data into the project database (NS Excel format) md store it 
on the Regional Board's local area network (LAN). M e r  a period of twelve months, statistical 
analyses of the data from each sampling point will be employed to calculate am annual average to 
be used in determining compliance of each drainshed as per the Implementation Section sf the 
TMDL. 

saturated air 

KC1 
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3. ASSESSMENT AND OVERSIGHT 

3.1 ASSESSMENT AND RESPONSE ACTIONS I 

Surveillance of the records and overall status of the project will be conducted by the QA Officer 
to ensure that all of the requirements of the QAPP are being met. Surveillance will be conducted 
after each sampling event, after all laboratory results have been received for that sanlpling event. 
A technical systems audit will also be performed by the QA Officer, as discussed in Section 
4.1 .l. Also, an annual data quality assessment of the applicability of the data will be performed 
to assess the handling of all data and to correct any errors found in the project database (see 
Section 4.1.3). 

- .- 
3 & t '  

- .  
-.*. 

3.2 REPORTS TO MANAGEMEST C .  _ . 

The Project Manager will prepare quarterly and annual project reports. The quarterly project 
reports will include a summary of the activities performed, the resulting data, and the quality of 
the resulting data, any problems encountered and their solutions and will identi& any samples 
that indicate violations of Water Quality Standards. The annual project reports will include a 
statistical analysis of the results indicating drainshed loading, any decrease or increase in loading 
at the drainshed boundaries, drainsheds which are out of compliance, recommendations for 
TMDL inodification, and the relationship of TSS to turbidity. 
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4. DATA VAEIDrlTPION AND USABILITY 

4.1 DATA REVIEFV, VERIFICATION AND VALIDATEON 

Data objectives for this project do not require a full, formal, and independent data validation. 
The data has no legal requirement for independent validation. Although the data are considered 
legally defensible as presented herein, all records will be available for independent evaluation 
should the need arise at a later date. 

The QA Officer will be responsible for validating the project's data to ensure that QA guidelines 
have been followed by performing: 

4.1.1 Teeknieal Systems Audit 

The QA Officer will prepare or oversee a technical systems audit for each sampling event, afier 
all laboratory results are received. Data will be validated to determine if the collection and 
analyses procedure conformed to the QAPP. The review will consider field notes, field 
datasheets, chain of custody forms, laboratory malysis forms, and calibration assessment 
(determines potential error in field measurements). Doeurnentation of results will occur within 
15 days, and will describe data reviewed, review criteria, m d  data usability. 

Unacceptable departures from sample collection procedures include the use of contaminated 

sampling bottles, the lack of critical sample collection information, or any other activity which 
would result in the cross contamination or incorrect identiiication of samples. 

Departures fiom the sample handling amd custody procedures eontained in Section 2.3 s f  this 
report will be determined through the review of chain of ctistody forms and laboratory analysis 
forms. In order for data to be considered valid for meeting the data quality objectives of this 
study, all chain of custoay foms must be in the possession of the Project Manager, and strict 
adherence to holding times and temperatures must be followed. Data generated fiom samples 
that do not meet these requirements will mot be considered valid for use in this study. 

Verification of proper calibration of the YSI sonde and the Hach 2100P turbidimeter will be 
performed during the audit of data quality through a review of the quality control records. 
Calibration values will also be assessed to detembe the potential error in the field 
measurements. If calibration values have errors that exceed acceptable error tolerances, the 
measurements obtained prior to that calibration, but after the previous calibration, will be labeled 
suspct and further investigated to determine if they are valid for use in l h s  study. 

The QA Officer will then ensure that data are entered into the database. It is conceivable, 
however, that errors could occur in entering the data (e.g., transposing the decimal point for a 
particular result or keying in the wrong Sample ID). Therefore, once a data set has been entered 
into the database, all records will be checked to ensure accuracy. 
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1 4.1.2 Performance Evatuatiorn of Laboratories 

Validation of laboratory data will be performed in the Audit of Data Quality by assessing the 
rF-j 
f e  results of QC sample analyses. Lab data will be validated for precision, accuracy, and 
2 9  

I 
completeness according to the criteria specified in Section 1.6. 

1 In the event that QC analyses do not meet the specified criteria, the data will be labeled as 
I 

"suspect", the lab will be notified, and the field notes will be re-evaluated. Data sets - corresponding to any value that cannot be confirmed, based on the acceptable criteria in Table 1, 
1 will be rejected. 

h case of missing data, the QA Officer will discuss it with the laboratories submitting the data 
In some cases, missing data will be denoted as missing in reports. For all missing data, and any 
other data requiring special explanation, qualifiers will be included in the database and in data 
reports. Missing data will be designated as 'W', meaning Mot Reported. 

4.1.3 Data Quslity Assessment 

The QA Officer will prepare annually an audit of data quality reports, which takes into account 
all Technical Systems Audits and includes verification of calibration and instrument drift results 
for the YSI 6600 multi-probe sonde and Hach 2100P turbidimeter, and the results of the 
laboratory QC samples. Precision, accuracy, and completeness results for laboratory data will 
also be included in the reports. Also, the reports will assess whether the total error in the data is 
tolerable, and whether significant departures from the QAPP reduce data set completeness (and 
thus reduce data set usability for drawing conclusions). 

Significant departures from the QAPP will be noted in these reports, and the resulting data will 
not be validated. Unacceptable departures include, but are not limited to: 
6 Cross-contamination 

I? 6 Lack of critical sample collection information 
I r Violation of sample holding times and temperatures 

r7 
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5. HEALTH AND SAFETY PLAN 

5.1 CONTAMINATIQN CONTAINMENT ZONES 

The contaminated areas for this Project corssist of and cover the entire waterways for the 
aforementioned waters, their banks, the area within 2 feet of the banks, anzd the bridge at the 
Outlet. Decontamination zones will be set at least 10 feet away from the barks of the sufiace 
waters. The decontamination zone will be used for personnel decontamination and will include 
wash water, soap, paper towels, and trash bags. All contaminated solid waste nlaterial will be 
placed in trash bags for proper disposal. Only biodegradable antibacterial soap will be used at 
the site. Wash water runoff will be contained and disposed of in the surface waters. The  lean 
area will be set at least 20 feet away from the banks of the surface waters. 

5.2 PERSONAL PROTECTIVE EQUIPMENT 

The general concerns at the sampling sites are the potential exposure to toxicants present in the 
waters being sampled, risk s f  sunburn, excessive heat exposure, insect bite, and possibly 
snakebites. In addition, the sampling crew should be aware of the risk of fdling into the 
watenvays. No less thm two experienced samplers will be out in the field at one time. (The 
sampling crew will also have a hct ional  cellular phone in one of the vehicles). 

s Any member of the sampling team has the authority to stop the sampling event when helshe 
determines that conditions at the site (e.g., rain, dust, local emergency, ete.) preclude safe 
sampling. A Hazard Evaluation Plan (HEP) will be done for each day of sap l ing .  The lead 
field sampler will be responsible for preparing the HEP. 

a, To reduce the risk s f  exposure while collecti~gltranqortimg samples, Latex Examination 
Gloves must be worn. The Contaminated Zone must not be entered without the 
aforementioned Personal Protective Equipment (PPE). 

e To reduce the risk of heat exposure and sunburn, samplers should w e x  sunscreen and carry- 
in their vehicle cold drinking water. If any of the samplers beginn to experience symptoms sf 
heat exhaustion, such as c rmps  or dizziness, he or she will immediately be removed frsm 
the sun and given plenty of cool liquids. If these symptoms persist, he or she will be taken to 
the nearest hospital. 

B Extra caution should be used when working near or around the drains to reduce the risk of 
potentially falling in. 

To reduce the risk of insect bites, samplers should use insect repellent. 

e To reduce the possibility of snakebite, samplers will check areas for snakes prior to entering 
the area. If snakebite occurs, ice will be placed om the bite. The sampler will be immediately 
transported to the nearest medical facility. 



1 
5.3 PERSONNEL DECONTAMINATION PROCEDURES 

The Clean Zone must not be entered with contaminated PPE. All team members coming out of 
the Contaminated Zones must immediately proceed to the Decontamination Zones and use the 
following decontamination procedures before proceeding to Clean Zone: 

1. Remove latex gloves carehlly to avoid contact with bare skin and dispose of them in the 
trash bag. Thoroughly wash hands with antibacterial soap; and 

2. Dispose of wash water into surface water just sampled. I 
I 

I 

Note: everything that is touched (pens, pencils, rinse water bottles, probes, etc.) wiCh d2ty gloves 
could be contaminated. Avoid touching these items with bare skin. 

5.3.1 Emergency Numbers illad Facilities 

All sampling personnel will have access to a cellular phone to call 91 1 in case of an emergency. 
The hospital nearest the sampling locations are listed in Table 8 below: 

Table 8: Nearest Hospitals to Sampling Locations 

ARD6a Pioneers Memorial Hospital 207 West Legion, Brawley 

Pioneers Memorial Hospital 207 West Legion, Brawley 

I 

In case of an emergency, sampling personnel should also contact the Regional Board Safety ~ 7 Oficer, Doug Wylie, as soon as practical at 760-346-6585 or 760-341-7491. 
1 4  

QAPP FOR ALAMO R I V E R  SUSPENDED SEDIMENT TMDL IMPLEMENTATION 

. REVISION 0. FEBRUARY 2003 
PAGE 19 



5.3.2 After Sampling 

Place samples into Regional Board lab refrigerator or keep in an ice chest filled with wet ice; 
keep water drained &om ice chests to avoid soaking container labels. Make copies of field notes 
and put original in tlne project working file. Contaminated equipment should be packed in 
designated containers for transport to the Regional Board office. Decontan-iinate and properly 
clean ALL items, which were exposed in the field in accordance with USGS National Field 
Manual for the Collection s f  Water-Quality Data, Chapter A3. Gleaning of Equipment for Water 
Sampling (See Attaclment IV). 
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'* 1 

The mission of thc water Resources Division of the U.S. Geological 
Survey (USGS) is to provide the information and understanding 
needed for wise management of the Nation's water resources. 
Inherent in this mission is the responsibility to collect data that 
accurately describe the physical, chemical, and biological 
attributes of water systems. These data are used for environmental 
and resource assessments by the USGS, other government and 
scientific agencies, and the general public. Reliable and objective 
data are essential to the credibility and impartiality of the water- 
resources appraisals carried out by the USC;S. 

The development and use of a National Field Manual is necessary 
to achieve consistency in the scientific methods and procedures 
used, to document those methods and procedures, and to 
maintain technical expertise. USGS field personnel use this 
manual to ensure that data collected are of the quality required to 
fulfill our mission. 

Robert M. Hirsch 
Chief Hydrologist 
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A l .  Preparations for Water Sampling 

A2. Selection of Equipment for Water Sampling 
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' 1 E.S. B B ~ M C ~  Sons. sno. 1 , . \ 6100 Quail Valley Court Riverside. CA 92507 

1 .  

Chain of Custody 8 Sample information Remrdl 
i 

(909) 653-3351 . FAX (909) 653-1662 
- 

7 - -- 

Client: Contact: Phone No. 
fRush@s I 1 Project Name: I Turn Around Time: Routine 3-5 Days 48 '?ours 24 Hours 

Sample(s) Submitted on I c e ?  Yed No 

Custody Seal@) Intact? Yes No NIA 

I I I 1 

(For b b  Use Only) Sample /nte&iv upan ~eceipt~',' 

Lab No. 

1 
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-.s%mn 

+ Chapter A3. 
CEEANINGOP , 

EQUIPMENT FOR 
WATER SAMPLING 

Edited by Franceska 8. Wilde, Dean B. Radtlte, 
Jacob Gibs, and Rick 19 Iwatsubo 

The National Field hfanual for the Collection of Water-Quality Data 
(National Field Manual) provides protocols and guidelines for U.S. 
Geological Survey (USCS) personnel who collect data used to  
assess the quality of the Nation's surface-water and ground-water 

+ resources. Chapter A3 describes procedures For cleaning t h e  
equipment used to collect and process water samples and for 
assessing the efficacy of the equipment-cleaning process. This 
chapter is designed for use with the other chapters of this field 
manual. 

Each chapter of the National Field Manual is published separately 
and revised periodically. Newly published and revised chapters 
will be announced on the USGS Home Page on the  World Wide 
Web under "New Publications of the U.S. Geological Survey." The 
URL for this page is <http://water.usgs.gov/lookup/get?newpub. 

As part of its mission, the U.S. Geological Survey (USGS) collects 
data needed to assess the quality of our Nation's water resources. 
The National Field Manual for the Collection of Water-Quality Data 
(National Field Manual) describes protocols (requirements and 
recommendations) and provides guidelines for USGS personnel 

+ who collect data on the Nation's surface-water and ground-water 
resources. Chapter A3 describes procedures for cleaning the 

ic-- . , .. .. . . 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

equipment used to collect and process samples of surface water 
and ground water and procedures for assessing the efficacy of the 
equipment-cleaning process. + 
The National Field Manual is Section A of Book 9 of the USGS 
publication series Techniques of Water-Resources Investigations 
(TWRI). Each chapter of this manual is published as a separate 
report, Chapter numbers are preceded by an "A" to indicate that 
the report is part of the National Field Manual. Other chapters and 
sections of other chapters of the National Field Manual are referred 
to in this re'port by the abbreviation "NFMn and the specific 
chapter and (or) section number. For example, general 
informati& o n  field measurements of ground water is covered in 
section 6.0.2 of Chapter A6, "Field Measurements," and would be 
cited as NFM 6.0.2. 

PURPOSE AND SCOPE 

The National Field Manual is targeted specifically toward field 
personnel in order to (1) establish and communicate scientifically 
sound methods and  procedures, (2) provide methods that 
minimize data bias and, when properly applied, result in data that 
are reproducible within acceptable limits of variability, (3) 
encourage consistent use of field methods for the purpose of 
producing nationally comparable data, and (4) provide citable 
documentation for USGS water-quality data-collection protocols. 

The equipment-cleaning procedures presented in this chapter are 
adequate for routine environmental conditions. A modification of 
the cleaning procedures might be required, for example, in order 
to decontaminate equipment adequately after sampling at sites 
where analyte concentrations are large. Modifications to the 
standard procedures described in  this chapter must  be 
documented and quality controlled. 

Chapter A3. 9/98 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

REQUIREMENTS AND WCOR4MEPJDMIONS 

As used in the National Field kfanual, the terms required and 
recommended have USGS-specific meanings. 

Required (require, required, or requirements) pertains to USCS 
protocols and indicates that a specific USCS Office of Water 
huality (OWQ) policy has been established on the basis of 
research and (or) consensus of the teeknical staff and has been 
reviewed by water-quality specialists and ~ i s t r i c t '  or other 
professional personnel, as. appropriate. Technicai memorandums 
dr other unpublished documents that define the policy pertinent -. 

to such requirements are cited in this chapter. Personnel are' 
instructed to use required equipment or procedures as described in  
this chapter. Depapture from or modifications to the stipulated 
requirements that might be necessary to accomplish specific data- 
quality requirements or study objectives must be based on 
referenced research and good field judgment and must be quality 
assured and documented. 

Reesmme~nded ( recommend,  r ecommended ,  or  
recommendation) pertains to USCS protocols and indicates that + USGS Office of Water Quality policy recognizes that one or several 
alternatives to a given procedure or equipment seIection are 
acceptable on the basis of research and (or) consensus. Specific 
data-quality requirements, study objectives, or other constraints 
affect the choice of recommended equipment or procedures. 
Selection from among the recommended alternatives should be 
based o n  referenced research and good field judgment, and 
WISOrPs for the selection should be documented. Departure from 
or modifications to recommended procedures must be quality 
assured and documented. 

'~istrict refers to a waterdata coUecting organizational unit of the USGS located in any of the 
States or Temtories of the United States. 

--%, . -  .^. . . I _ _ _ I _ _ _ . m . = , y - - p -  " . .. . . . . . . . ., . , . .. .... . 
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LEANING OF EQUIPMENT FOR WATER SAMPLING 

FIELD MANUAL REVIEW AND REVISION 

Chapters of the National Field Manual will be reviewed, revised. 
and reissued periodically to correct any errors, incorporate 
technical advances, and address additional topics. Please send 
comments or corrections to NFM-QW, USGS, 4 12 National Center, 
Reston, VA 20192 (or send electronic mail to nfm-owq@usgs.gov). 
Information regarding the status and any errata of this and other 
chapters can be found at the beginning of the electronic version 
of each chapter, located in the Publications Section of the 
following website: http://water.usgs.govflookup/get?owq. 

Newly published and revised chapters will be announced on the 
USGS Home Page o n  the  World Wide Web under "New 
Publications of the U.S. Geological Survey." The URL for this page 
is ~http://water.usgs.gov/lookup/get?newpubs~. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

I b Clean all sample-collection and sample-processing equip- 
ment before use. 

I - Manufacturing residues must be removed from new 
equipment. 

I - Dust and any other foreign substances must .be removed 
from equipment that has been in storage.. 

I - Substances adhering to equipment from previous sampling 
must be removed. 

b Prevent cross contamination between sampling: sites by 
rinsing equipment with deionized water (DIW) while 
e q u i ~ m e n t  is still wet, and then clean equipment as 
prescribed in this chapter before transporting it to fhe next 
site. 

b Do not substitute field rinsing with sample water for the 
equipment-cleaning procedures .described in this chapter. 

P Collect equipment blanks and field blanks for quality 
control. A minimum of one equipment blank per year is 
required for each piece of equipment. The frequency of 
collecting blanks normally is based on study objectives and 
site conditions. 

- + 
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SUPPLIES FOR EQUIPMENT 3.1 
CLEANING 

By B.8. Radtke, A.J. Horowitz, and  
M.W. Sandstrom 

The supplies commonly used to  clean sample-collection and 
sample-processing equipment are listed in table 3--1. Cleaning 
supplies are to be stored in a contaminant-free cabinet. Follow 
s a k y  instructions regarding the storage of chemicar reagents' 
(NFiM 9). . . 

Before gathering the cleaning supplies, check the construction 
materials (for example, metal. glass, or plastic) of washbasins and 
other cleaning items relative to the samples to be collected. 

b Pos analysis sf inorganic  eenstituernts-Basins, 
brushes, and other items used for cleaning should be 
constructed of a suitable nonmetallic material such as 
uncolored or white polypropylene, polyethylene, or other 
plastic. Do not: use cleaning agents  o r  items that 
migh t  leach or sorb metals if the eqraipmemtat 40 be 
cleaned will be used far samples to be andyzed for 
trace element$, 

b For atmdys i s  @IF o r g d c  eormpora~ld-Basins and other 
cleaning items cam be constructed of metal, glass, or plastic 
materials. Stainless steel is recommended if methanol will be 
used. Do not use deminrg agents  or items that dgfmt 
leach, sorb, as leave residtnes sf organic s u b s t a c e s  
that could bias or interfere with the  malysiis. 

Cleaning of Equipment for Water Sampling 9/98 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

I 

Fable 3-1. Supplies for cleaning equipment used for water-sampling activities 

[ACS. American Chemical Society; DIIV. distillcd~eionized water; pS/cn microsiemens per centimeter at + 
25 demes Celsilu; PBW, pcsticide-grade blank water. VBW, wlatiles andptsticidc-grade blank water. 
IBW, inorganic-grade blank water; L. liter; cm, centimeter, TOC, total organic carbon; DOC, dissolved 
organic carbon; SOC, suspended organic carbon; NFM, A1afionol Field Manual; PVC, polyvinyl chloride: 
IBW, inorganic-grade blank water] 

Acid solution' 

., I 

Hydrochloric: ACS trace-element grade (5percent by volume 1. in on: 

. - I eqiipment storage; 

I Noncalored plastic sheeting (Clean sheeting used to provide a clean work surface. I 
l6qshw and sponges 1 Uncolored; plastic components needed for inorganic work. . 1 
-- 

DistiIiedIdeionized water (DNV) 

Office-produced organic-grade 
deionized water 

Maximum specific electrical conductance, 1 pS/cm (usually 
District produced; Office of Water Quality Memorandum 
92.01). 

Usable only as a cleaning solution and only as specified in the 
text. Must not be used to substitute for PBW or VBW.' 

Detergent Nonphosphate labwatory soap (for example, Liquinoxw). 

Gloves, disposable PowderleS, noncolwed vinyl, latex. or nitrile (latex or nitrile 
for use with methanol), assorted shes. 

In~rganic~grade blank w a t  L n k  &her with coltiflcake of amipk prepared and (or) 
(tBw2 quality assured by the analyzing laboratory. IBW is required 

for blank samples. 
I _ .. - 

Jerricans or carbovs 1 Fos waste solutions and as neutraSizrUion container. 
Neutralizatiob container. 25- to 304, polyethylene, wide- 

.mouttr, with layer of marble chips.. 
 ethanol waste container: Appropriate for flammsble liquid. I 

I I 
Methanol ACS gsticide grade. Methanol is the organic solvent in 

common use for equipment cleaning, but study 
requirements might dictate use of a different ACS 
psticideprade solvent. 

.-, ?. .%' 
~eutrabation materials .. :. Marble Iahdskipe chi& (1- to 2cm chips re~ommended).~ 

Pesticide-grade blank water Blank water prepared and (or) quality assured by the 
(PBW*; volatile-grade blank analyzing laboratory; required forcollecting blank samples 
wzts o2 as f01lows:'PBW for pesticide anafysis; VBW for volatile 

compounds analyskand pesticideanalysis: and either PBW 
or VBW for TOC, DOC, and SOC analyses. 

Safety equipment and guidelines For ey;ample. Material Safety Data %ts (MSDS), safety 
( N m  9) ' glasses. chemical spill kit, apron, emergency phone 

numbers. 

I 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

tandprpes for submersible Plastic, glass, or other suitable material; fa exampl 
I pump 1 ian & canoed PVC casina; one standnine labeled for blank 1 I 

hater and'one each for &ch cleaning Solution. (Do not I use PVC lor methanol.) I I 
I 

Tapwater . If quality is questionable, substitute DIW. Tapwater is more 
effective for initial and rapid removal of detergent residue. I I 

I 

Tissues Labwtary grade, lint frm, various sizes (for example, 

Kimwbaw). 1 I 
I 

Washbasins ~. 1 One washbasin f w  each cbaoing solution; white or 
um:o!ored. Plastic, nonleaching. (Stainless steel is required 
for methanol.) 

Wash !mtttcs Labeled to  indicate contents (fw example. ACID, OIW. TAP). 
(dispenser or squeeze) Fluorocarbon polymer needed for methanol. PBW, VBW, and 

IBW- 
I I J 

'~~drochlor ic acid is required if analyzing for nitrogen species: othmise,'nitric acid is acceptable. 
'PBW and VBW can be obtained kom the USGS National Water Quality Laboratory (NWQL). ISW 
can be obtained from the USGS Quality of Water Service Unit. 
3~gricultural IimWone, soda ash. baking soda, and crushed shelb are not recommended 

+ 

+*... " . . . . 
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CLEANING PWGEDURES 3.2 
By A.J. Horowitz and M.W. 'Sandstrom 

Equipment should be cleaned in an area protected from airborne 
or other sources of contamination. Procedures to  remove 
contaminants to  concentrations below the targeted method- 
detection levels can vary, depending on the cleaning supplies 
used, the type of equipment being cleaned, the solubility and 
concentration of contaminant(s), and the length of time 
equipment is exposed to contaminant(s). Exawniae eqaipment- 
IPIaak and 4Iie&d-bllarnk data to determine whether 
adjtrstments to the cleaning protocol are needed 
(section 3.4). 

The cleaning procedure to be used depends on the type(s) of water 
samples tha t  will be collected and processed. Figure 3-1 
summarizes the sequence of cleaning procedures for equipment 
used to collect samples for inorganic and (or) organic analytes 

-I- (Sandstrom, 1990; Horowitz and others, 1994; and Koterba and 
others, 1995). 

P Inspect esqtifpment fop stains, cuts, 8r aFPeeas:aans. 
Replace part9 as needed. 

- Replace chipped or cracked glassware. 

- Replace bent sampler nozzles or samplers with bent fins 
(surface-water samplers). 

- Replace tubing if mold, mildew, or imbedded sediment 
cannot be removed. 

- Replace cracked or severely crimped O-rings. 

- Repair pump intakes and antibacksiphons that have loose or 
missing screws. 

- Check the flow manifold and sample tubing to ensure that 
valves and quick-connect fittings are in good working order; 
repair or replace as necessary to eliminate any problems. 

- Recoat chipped surface-water samplers with epoxy paint or 
"plasti-coat." Such samplers must be recoated before use. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning Procedures 



16 C L E A W C  OF EQUIPMENT FOR WATER SAMPLING I 
I CONSTITUENTS COFGiPOUPdDS ORGAHlC AMALYTES - - - 
I 1 Detergent I 1 Detergent 1 I Detergent I k 

,----..-- 

as appropriate 

I Substitute viith DIW i f  tapwater is not available 
or of poor quality. 

'~emove and clean metal parts, as shown 
for metal equipment. 

EXPLWMTIORI 
DIW Distilled/deionized water 

: Methanol : -------- 

, - - - - - - - , Current protocol includes methanol rinse for most types of 
' - - - - - - - A  equipment except that used with samples for organic-carbon 

analyses. However, this protocol is under review. SAFETY ALERT: 
Methanol is highly f?amm?ble; fumes can be hazardous t d  

- human health. 
. * 8.. 

PBW Pesticide-grade blank water 

I VBW Volatiies- and w-cide-grade blank water 

Figure 3-1. General sequence for cleaning equipment before 
sampling for inorganic and (or) organic analytes. 

c - > ? 7 7 -  

U.S. Geological Survey TWRI Book 9 ChapterA3. 9/98 



CLEANING OF EQUIPMENT FOR M'ATER SAMPLING- 

b Rinse equipment with DJIW directly after use while 
equipment is stil l  wet and before cleaning 

+ procedures are Implemented. 

b Place cleaned equipment in doubled storage bags. 

CLEANING OF EQUIPMENT USED TO 3.2.1 
SAMPLE FOR INORGANIC CONSTITUENTS 

Cleaning of equipment used to collect and process water for 
analysis of inorganic constituents involves a five-step office- + laboratory procedure or a five-step field-site procedure. These 
procedures are effective for cleaning eqiiipment exposed to water 
containing concentrations of as much as 50,000 pg/t of iron. 
5,000 pg/L each of manganese and zinc. 400 pg/L of copper, 
125 p g L  qf cobalt, and large concentrations of the other trace 
elements (Horowitz and others, 1994). The cleaning procedures 
are summarized in figures 3-2 m d  3-3. (These proceduies do not 
apply to field-measurement instruments-see NFM 6.) 

Equipment should be cleaned periodically in the office laboratory, 
where complete disassembly is more practical and more thorough 
procedures are possible. Compared to cleaning at the field site. 
cleaning procedures carried out in the oMice laboratory involve 
longer exposure of equipment to cleaning solutions, more 
frequent change of cleaning solution, and greater volumes of rinse 
water. 

b To minimize field cleaning of equipment between sampling 
sites, preclean a separate set of equipment for each site. 

Cleaning of Equipment for Water Sampling 9/98 



18 CLEANING OF EQUIPMENT FOR WATER SAMPLING I 
Acid 

Preparation DIW rinseZ 

4 
metal equipment J 

' Acid soak used for nonmetal equipment. 

I , Dl* = deionized watw (table 3-11, 

"Field Site: i?ns'rgank Constituents 

Acid - DIW rinse 

nonmetal equipment 

metal equipment . 

2 + ' DIW = deionized water (tablk-1). ' --'' . ' 
'" 

'Acid rinse used fof nonmetal equipment. - - 

Detergent wash is routine only for field cleaning of submdble pumps. 
metal equipment components, or excessively contaminated equipment 
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CLEANING OF EQUIPMENT FQR WATER SAMPLING. 

b If individual or dedicated sets of equipment for each field site 
are not available or  cannot be precleaned, clean the 
equipment onsite and process additional field blanks during 
each field trip (Horowitz and others, 1994; Koterba and 
others, 1995). 

b Return excessively contaminated equipment to the office 
laboratory for rigorous cleaning before reuse. 

b After cleaning, document completion of and any modifica- 
tions to the cleaning procedures. 

Equipm en t-cleapfimg procedures dbr &organic co~~stituen ts 

Standard procedures for office-laboratory and field-site cleaning of 
equipment used t o  collect and process samples for analysis of 
inorganic constituent are described below and summarized in 
figures 3-2 and 3-3. Not all the steps listed apply to all equipment, 
however. For example. 

b Omit detergent step when cleaning plastic bags for surface- 
water samplers. 

+ b Ornit acid step when cleaning submersible pumps, the churn- 
splitter spigot, or other equipment constructed of stainless 
steel or other metallic material. 

b Omit detergent md acid steps when cleaning sample bottles. 

Be sure to check the specific procedures for sample bottles and 
other selected equipment listed in section 3.3 before proceeding 
with the office-laboratory and field-site procedures. 

. .. . . i i .  ..,. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Ste 1. Preparation at the office laboratory or field site (figs. 3-2 
an 3-3). I 
a. Prepare a contaminant-free space for cleaning and drying the 

cleaning supplies and sample-collection and sample-processing 
equipment. 

i. Gather the cleaning supplies, the equipment to be cleaned, 
and the plastic bags or other material with which to wrap the 
cleaned equipment. Check table 3-1 for the cleaning supplies 
needed. 

i ,  
ii. Place clean plasticdstie6tfng over the Gork s&ce: + '  

* 4 .  - - " 2 ,  7 .  ; 
iii. Put on disposabb, p ~ ~ ~ r ~ d r s  glov$s2,a laboratory coat or 

apron, and safety glasses. 

iv. prepare the detergent solution, using a nonphosphate, 

laboratory-grade detergent. 
OBfiee labetratcdqf (fig. 3-2). Use 0.1- to 2-percent 
solution, volume-to-volume (vlv), using a higher 
concentration for dirtier equipment. 

. Fieid site (fig. 3-3). Use 0.1- to 0.2-percent solution, vlv. 

v. Prepare the acid solution, using a 5-percent vlv dilution of ACS 
trace-element-grade hydrochloric acid (HCI) in DIW. 

Add the acid to the water, not water to acid (NFM 9). 

If nitric &id (HN03-) will be used, prepare a 10-percent 
solution (vlv) of ACS trace-element-grade acid in DIW. 

vi. Label each washbasin, standpipe, and wash bottle to indicate 
the solution it will contain. Use a black waterproof marker. 

vii. Unwrap the equipment to be cleaned and discard the storage 
bags. Change gloves. 

b. Clean the items used to clean the equipment. 

i. Fill washbasins and (or) standpipes with' the nonphosphate 
detergent solution. Put wash bottles, scrub brushes, and other 
small items used for cleaning into a washbasin. Soak for 30 
minutes. 

ii. Scrub interior and exterior sides of basins and standpipes with 
soft scrub brushes. Fill wash bottles with a soapy solution and 
shake vigorously. 

2 ~ e f e n  to laboratory gloves that are nonpowdered on the inside and intended for 
disposal after one use. Glove materials must be appropriate for the work to be 
carried out and the solutions and equipment to be contacted. For example, vinyl + 
gloves are appropriate for most sampling activities but not when working with 
methanol or other organic solvents. 

r .-a 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

iii. Rinse all iterns thoroughly with tapwater to remove detergent 

retidue. NO detergent bubbles should appear when fresh 
tapwater is agitated in the basin, standpipe, or wash bottle. 

iv. Rinse washbasins with DIW. 

v. Pour 5-percent HCI (or 10 percent HN03-) solution into 
washbasins, standpipes, and wash bottles. Soak for 30 
minutes. Do not soak Sterns with metal parts (exposod 
at hidden) in an acid solution. 

vi. Discard used acid solution into a neutralization container 
containing a bottom layer of marble chips [Step 4d). 

vii. Rinse twaskbasins, standpipes, and wash bottles with DIW. 
Dispose of BIW using directions in Step 4d. 

c. Disassemble sample-collection and sample-processing equip- 
ment. Change gloves. 

Submersible pumps should be disassembled periodically for 

office cleaning, but they are not usually disassembled for 
field cleaning. - Processing and preservation chamber frames !;hould be 
cleaned periodically using office-laboratory cleaning pro- 
cedures. Field cleaning is needed only if the cover is slipped 
over the frame instead of being clipped to the inside of the 
frame. 

Step 2. Detergent wash a d  tapwater rime-Office laboratory 
(fig. 3-2). 

a. Place small equipment parts into washbasin labeled for detergent 
and fill with a 0.1- to 2-percent solution of nonphosphate 
laboratory detergent. The amount of detergent depends on the 
hardness of the tapwater and the degree to which the equipment 
is dirty or contaminated. 

b. Soak equipment and tubing for 38 minutes: fill tubing with 
solution and keep submerged. 

c. Scntb exterior and interior of equipment surfaces to the extent 
possible, using a firm sponge or soft brush to remove any 
adhering material such as oil and grease, sediment, algae, and 
chemical deposits. Pay particular attention to grooves and 
crevices, O-rings, nozzles, and other spaces where inorganic or 
organic materials might be trapped. Change gloves. 

f 
d. Rinse equipment thoroughly with warm tapwater to remove 

detergent residue. Equipment rinsing is completed when no soap 
bubbles appear after the rinse water is agitated. Change gloves. 
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CLEANING OF EQUIPMENT FOR WATER SAhlPLlNG 

Step 2. DIW rinse and detergent-wash option-Field site 
(fig. 3-3). 

For the DIW rinse: 

a. Rinse equipment and tubing with DiW. Pay particular attention to 
removing material from grooves and crevices, O-rings, nozzles, 
and places where materials might be trapped. Note that 
equipment should already have had one DIW rinse directly after 
contact with sample water and before the equipment had a 
chance to dry. 

.'~d 

I 

b. Change giov&. Proceed ko field detergent-wash option only for 

metal equipment components or for equipment that has became 
excessively contaminated. 

For the detergent-wash option: 

A field detergent wash i s  used for between-site cleaning o f  
submersible pumps, metal components of equipment, or for 
equipment that has become greasy or otherwise coated and 
requires detergent to remove foreign materials; specific 
instructions for submersible pumps are given in section 3.3.9. 

a. Place small equipment, tubing, and parts into basin labeled 
"detergent" and fill with a 0.1 - to 0.2-percent detergent solution. 

--Soak for about 10 minutes, or keep equipment assembled and 
circulate the solution through pump tubing for 5 to 10 cycles. 

b. Scrub equipment surfaces with a firm sponge or soft brush to 
remove any adhering material such as oil and grease, sediment, 
algae, or chemical deposits. Pay particular attention to grooves 
and crevices, O-rings, nozzles, and other places where materials 
might be trapped. Change gloves. 

c. Rinse equipment thoroughly with tapwater to remove detergent 
residue, Use DiW if tapwater is unavailable or is suspected of 
having a quality so poor as to contaminate the equipment. If 
necessary, use a wash bottle filled with DIW or tapwater to rinse 
hard-to-reach places; pump tapwater through assembled 
equipment for five or more tubing volumes. Equipment rinsing is 
complete when no soap bubbles appear after agitating the rinse 
water. If nonmetal equipment has been detergent-washed, go to 
Step 4. 

+ 

d. Place equipment into acid-solution washbasin., Change gloves. 

U.S. Geological Survey TWRI Book 9 Chapter A3. 9/98 



Step 3. Check e uipment-Office laboratory and field site 
(figs. 3-2 and 3-4.  

+ - Nonmetal equipment or equipment with removable metal parts: 
remove any metal parts and go to Step 4. 

- Metal equipment components or excessively contaminated 
equipment: go to Step 2, detergent-wash option at the field site 
and then to Step 5, DIW rinse. 

Step 4. Acid ooaWrinse-Office laboratory and field site 
{figs. 3-2 and 3-3). 

For equipment constructed primarily of glass or fluorocarbon 
polymer or some other plastic, soak (office laboratory) or rinse 
(field site) in a 5-percent (v/v) HCI solution to remove any 
remaining organic films and inorganic deposits. 

TECHNICAL NOTE: A 10-percent (v/v) HNO; solution can 
be used instead of HCI if samples to be collected with the 
equipment will not be analyzed for nitrogen species. 

a. Place nonmetal equipment and tubing into the washbasin 
labeled "acid solution." 

b. Office laboratoq. Fill basin with dilute HCl solution (see 
TECHNICAL NOTE above). soak equipment and tubing for 30 
minutes. Carefully swirl the acid solution several times during the 
30-minute soak to  enhance removal of mineral errcrustttio?~. 

c. Fioltd dte. Using a wash bottle filled with 5-percent HCI solution 
(see TECHNICAL NOTE above), rinse exterior of equiprrrent and 
tubing. Pump acid solution through the equipment and tubing, 
using a peristaltic pump. 

d. Carefully pour or pump the used acid solutioll into a 
neutralization container with marble chips covering the bottom 
(table 3-1). Do not reuse the acid solution. 

Do not fi l l  the neutraiization container more than three- 
fourths full of acid solution, 

Ventilate container-and workspace to allow for safe escape 
of carbon dioxide gas during dissolution of marble chips. 
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I 24 LEANING OF EQUIPMENT FOR WATER SAMPLING 

I Check the solution pH periodically using narrow range pH 

I indicator strips. Neutralization is complete when the 
solution pH is greater than 6.0 or the original DIW pH. 

I Discard the neutral solution, as appropriate. 

Rinse the container with tapwater but retain any 
undissolved marble chips. Replenish chips to form a layer 
on the bottom of the neutralization container. 

iinse-office laboratory or fiad site (R@. 3-2 and 
. . 

, ,.= ,-' .. .: : -T..: 
T " < <  . ,:? ,- **s; 
- < 

% .  - -6 =.i 

a. Place equipment into the cleaned washbasin ,labeied DIW. 
Change gloves. 

b. Office lab~ratoq. Rinse exterior and interior of each piece of 
equipment and tubing thoroughly with DIW and place on a clean 
surface to dry or into a clean IBW washbasin if blank samples will ' 

be collected to quality control the-cleaning procedures. 

I C. Field site. Pump DIW through equipment. 

I d. Pour or discharge DIW rinse water into neutralization container. 
Change gloves. 

I e. Continue DIW rinsing until rinse-water pH is greater than 6.0 or 
the original DIW pH. 

I f. Allow equipment to air dry in an area free from potential airborne 
contaminants. 

I Storage of d e a n  equipment 

I b Place dry, clean equipment inside doubled plastic bags. For 
small equipment, pats, and tubing, use sealable plastic bags. 

I b Place the chum splitter and funnel into doubled plastic bags 
and then place chum splitter inside of the chum carrier. 
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CLEANING OF EQUIPMENT USED TO 3.2.2 
SAMPLE FOR ORGANIC COMPO'TJNDS 

I 
Nearly identical procedures are used in the office laboratory and 
at the field site to clean equipment used to sample for organic 
compounds. The office laboratory provides an environment in 
which equipment can be cleaned over an extended time using 
greater volumes of cleaning and rinsing solutions than in  the 
field. The five-step cleaning procedure summarized in figme 3-4 is 
described in  this section. If inorganic constituents also will be 
sampled for, check the sequence of cleaning solution to be used as 
shown in figure 3-1 before proceeding. 

b Preclean a separate set of equipment for each site in order to 
avoid field cleaning of equipment between sampling sites. 
Always rinse equipment with DIW directly after use, 
however. 

b If individual or dedicated sets of equipment for each field site 
are not  available or cannot be precleaned, field clean 
equipment before moving to the next sampling site amd 
process additional field blanks for each field trip (Koterba 
and others. 1995). 

b Collect additional field blanks after cleaning equipment that 
was exposed to high levels of contamination (MM 4) and 
before the equipment is reused for environmental sampling. 

m 

Office bfx3ratsi-y or Field Site: Organic Gomplibu~ds 
---- 
I Step 4. 1 Step 5. 
j Methariaif+ f idrY 
1 r i a 2  I or rime with 

an organic- 
grade water 

- -  
equipment 

'lf sampling for inorganics also, acid soaWrinse nonmetal equipment before 
the methand rime. 

'Methanol rinse procedure is under review. 
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-CLEANING OF EQUIPMENT FOR WATER SAMPLING 

I Equipmen t-deaning procedure fur, organic compounds 

Standard procedures for office-laboratory and field-site cleaning of 
equipment used to  collect and process samples for organic- 
compound analysis are described below and summarized in 
figure 3-4. Not all the steps listed apply to all equipment, however. 
For example, 

B Omit any clewhg procedure for sample bottles for 
organic carmapsands. Bottles for organic analyses arrive 
from the laboratory capped and ready for use and should not 

. '- be rinsed by field pcersonnel. Discard bottles if received 
uncapped. ' " 

1. 

b Omit  the methzm01 rinse when cleaning the 
eqreiprmexxt ased to esllect and process samples for 
total, dfssohved, and suspended organic carbon 
(TOC, DOC, S8C). If equipment (such as a submersible 
pump) that has been in contact with methanol or other 
organic solvent must be used for TOC, DOC, or  SOC 
sampling, flush the equipment with copious quantities of 
sample water before collecting the sample; collection of a 
blank sample for DOC quality control is recommended. 

Be sure to check the specific procedures for selected equipment 
listed in section 3.3 before proceeding with the office-laboratory 
and field-site procedures. 

I Step 1. Preparation (fig. 3-4). 

a. Prepare a contaminant-free space for cleaning and drying the 
cleaning supplies and sample-collection and sample-processing 
equipment. 

i .  Gather the cleaning supplies, the equipment to be cleaned, 
and clean storage bags and aluminum foil with which to wrap 
the cleaned equipment. (Check table 3-1 for the cleaning 
supplies needed.) 
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-CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Step 2. Detergent wash and tapwater rinse (fig. 3-4). 

a. Place small equipment parts into washbasin labeled for 
detergent. Fi l l  washbasin with a 0.2-percent solution of 
nonphosphate, laboratory-grade detergent. (The specific 
concentration of detergent solution depends on how 
contaminated the equipment might be and on the hardness of 
the tapwater.) Change gloves. 

Offiee Eaboriaeoq. Soak equipment in detergent solution 
,? '. . . ~ .  

for 10 to 30 minutes. ~. , . 
. * . , :  ": - 
..+ -L , F,. :, " . ,.i '..I . , , . .  , > < .  .. . . 

. .  _ * I  . I r  

,~, .,;;. . t :. 
6 Figld $ite.l:Ri-nse ._. _ ,: equipment exterior :and inter& _ with . -. :;.,; .. . . .-:. , e 

.~. . ... . , ..:; .>?. ::.: deterg@.6i;r'so~uti~ni~.~~~i . .. ,_. _ .....: . . . $:: .*', ;. L7 -: > . ..- . . .. -~ 
- ~ ,  .=, .~ . . .-' ... . -, . . .. . . - -.:='. 2 ,.?., - ., - .  ...,,:<- :.1 ..;,.I. . 

b. Scrub the exte?i6r..+n@;.ir!teri"or of equipment surfaces to-the -:.{;:?j;.-; -,. .i<;:; ~ .- :,!>+~-. 

. - extent possibfe; '.@$i,ng a qrm sponge or soft brush to rem6ve.any . ? - 4; 
:I . ? 

adhering material sich as oil and grease, sediment, algae, or 
chemical deposits. Pay particular attention to removing material 
from areas where inorganic or organic materials might be 
trapped, such as grooves-and crevices, O-rings, and nozzrks. 

c. Place equipment into tapwater washbasin. 

d. Rinse equipment thoroughly with tapwater to remove detergent 
residue. Use an organic-grade water (PBW, VBW, or office- 
produced) if tapwater is unavailable or is of a quality so poor as 
to contaminate the equipment. If necessary, use a wash bottle 
filled with organic-grade water or tapwater to rinse hard-to-reach 
places. Equipment rinsing is complete if no detergent bubbles 
appear when rinse water is agitated. Change gloves. 

Step 3. Check sampling requirements (fig. 3-4). 

a. If samples will be collected for organic analysis only, go to Step 4. 

b. If samples will be collected for inorganic analysis in addition to 
organic analysis, follow the procedure for the acid wash and DIW 
rinse before proceeding with the methanol rinse (see figs. 3-1 
and 3-4). 
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Step 4. Methanol rinse4 (fig. 3-4). 

+ a. Change to gloves that are chemically resistant to any solvent 
being used. Place cleaned equipment into a clean stainless steel 
or organic-solvent-resistant washbasin. Methanol-rinse area must 
be outside of the field vehicle and away from the sample- 
processing site. Sample-esIlection, -proceso>ing, and 
-preservation areas mast remain free of wlvent vapors. 

b. Use pesticide-grade methanol (or appropriate organic solvent) 
dispensed from a methanol fluorocarbon-polymer wash bottle 
(office laboratory) or pumped through tubing (field site) (see 
TECHNICAL NOTE below). 

i. Rinse equipment exterior and interior with a minimum 

amount sf methanol. 

ii. Rinse interior of pump tubing with methanol. 

Do not rinse exterior of pump tubing with methanol. 
Ds Bast Pins@ pump tubing with me%hauuul or amy 
srganie solvent if YQC, DOC, or teDC =asplo$ will Be 
withdrawn through that tubing. 

+ 4~urrent (1998) cleaning protocol dictates the use of methanol t o  remove 
contaminants from equipment to be used to collect samples for analysis of organic 
compounds. This protocol is under review. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

iii. Place equipment components and tubing on a clean aluminum 
foil surface. 

iv. Pour or discharge used methanol (or'other organic solvent) 
into an appropriate waste container for flammable liquids 
(Water Resources Division Memorandum 94.007). Change 
gloves. Dispose of gloves used for methanol rinse 

appropriately. 
TECHNICAL NOTE: Rinse with dichloromethane or hexane if  
the methanol rinse is not sufficient to clean equipment 
contaminated with excessive concentrations of hydrophpbic 
organic compounds. If rinsing with dichloromethane or 
hexane, use pesticide-grade solutions; wear nitrile gloves, 

' : : and use only on dry equipment (dichlorornethcane'and - -r - A hexane are not soluble in water). Do not rinse equipment 
vjrth any organic solvent if equipment will be used for TOC, 
DOC, or SOC samples. 

i 

Step 5. Air dry equipment or rinse wi th organic-grade water 
(fig. 3-4)., 

a. Allow methanol-rinsed equipment to air dry in an area free from 
dust and potential airborne contaminants (place an aluminum 
foil tent loosely over the drying equipment). 

b. If it is not practical for the methanol to evaporate from the 
interior of equipment components or sample tubing, either 

dry by blowing clean, filtered, inert gas through 
. equipment; or 

rinse methanol from equipment with pesticide-grade or 
volatile-grade blank water, dispensed from a wash bottle or 
pumped with a valveless fluid metering pump. 

Storage of clean equipment 

Cover all equipment orifices with aluminum foil or fluorocarbon 
polymer bags, then place equipment into sealable storage bags. 
Isolate equipment used to collect trace-element samples from 
aluminum foil. 
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SPECHPZC PROCEDURES FOR 3,3 
CLEANING SELECTED TYPES 

OF EQUIPMENT 

By A.J. Horowitz, M.W. Sandstrom, and F.D. %Tilde 1 

The equipment-cleaning steps described in sections 3.2.1 and 
3.2.2 apply to most, but not all. equipment. This section describes 
the cleaning procedures needed for specific equipment for which 
the general protocols are modified or do not apply, or for which 
more detailed instructions might be useful. Wear appropriate 
disposable, powderless gloves throughout each cleaning 
procedure, changing gloves with each change in cleaning solution 
and as described in section 3.2. 

Bottles for samples to be analyzed for inorganic constituents 
include translucent colorless polyethylene, opaque brown 
polyethylene, and transparent glass bottles,Translucent 
polyethylene bottles that were acid rinsed at the laborato~y should 
arrive capped with colorless, translucent plastic caps. Glass bottles 
for samples for mercury analysis also are acid rinsed and should 
arrive capped. 

b Discard acid-rinsed bottles that are ~=eeeived 
uncapped. I 

b A cleaning procedure is required for bottles that will contain 
samples t o  be analyzed for trace elements and is I 
recommended for bottles that will contain samples to be 
analyzed for major ions and nutrients. I 

Before leaving fir the field, clean polyethylene and6la.s sample 
bottles, including acid-rinsed bottles, as  described IAI the steps 
that follow: 

1. Put on powderless, vinyl gloves. + I 
2. Fill each bottle about one-quarter full of DlW and cap. I 
3. Shake vigorously and decant DIW. I 
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32 CLEANING OF EQUIPMENT FOR WATER SAMPLING t 4. Repeat the DIW rinse (Steps 2 and 3 above) two more times. 

5. Following the last rinse, fill each bottle half full with DIW and cap 
the bottle. 

I 6. Rinse exterior of bottle with DIW and dry with lint-free laboratory 
tissue. 

( 7. Store bottles in doubled plastic bags. 

.3.2 CHURN SP1LH'P"kER CEEMBNG 

I 
PRQCEDUMS 

Plastic chum splitters are used primarily for samples to be analyzed 
for inorganic constituents (NFM 2). Avoid the need to field-clean 
the churn splitter by using a separate, precleaned chum splitter at 
each field site to be sampled, if possible. 

I When usin the detergent wash/tapwater rinse for the chum 
splitter-O%ce-labo~aCorY (fig. 3-2, Step 2): 

I 1. Fill churn splitter through the funnel with detergent solution. 

I 2. Soak for 30 minutes. 

I 3. Scrub interior and exterior surfaces with a soft brush, taking care 
not to abrade the surface. 

I 4. Pay particular attention to cleaning the paddle and the area 
around the spigot. 

I 5.. Make sure spigot and funnel are free of sediment, including fine 
particulates (clay), organic matter, and stains. 

6. Drain some of the cleaning solution through the spigot before 
discarding the remaining solution. 

I 7. Fill churn through the funnel splitter about one-third full with 
tapwater; swirl and shake churn vigorously to remove detergent 
residues. Allow tapwater to pass through the spigot. 

I 8. Repeat rinse procedure until no bubbles remain in rinse water 
after the water is agitated. 

3- 
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When using the acid rinse for the churn splitter-Ofice- 
laboratory or field-site procedures (figs. 3-2 and 3-3, Step 4): 

-4- 
I .  Do not allow acid solution to contact the outside of churn splitter, 

or the churn spigot. 

2. Do not pass acid solution through the spigot. 

3. Decant acid solution by pouring out of the top of the churn into 
the neutrafization container. 

M&en using the DIW rinse for the churn splitter--0ffii:e- 
laboratory or Edd-site procedures (figs. 3-2 and 3-3, Step 5): 

1. Fil l  the churn splitter through the funnel with DIW to about one- 
third full. 

2. Swirl the DIW vigorously and pour it out of the top of the churn 
into the neutralization container. 

3. Repeat the fill-and-swirl procedures of 4 and 2 above a t  least 
mice, checking the pH of the DIW after each swirl with narrow- 
range pH indicator strips. 

4. Pass a portion of the DfW through the spigot only after 
Phe DlW pH equals- or is greater than sither 6.0 or the pH 
sf the DlW before acidification. Pour the rest ag the DlW 
into the meutralizatio~~ container. 

For storage of a cleaned churn spfitter-Oflce-laborato~y or field- 
site procedures: 

1. Package a clean, dry churn splitter in two new plastic bags and 
loosely tie or secure with a nonmetal clip. If a churn splitter must 
be packaged while wet, use within 1 to 3 days and (or) keep 
shilled to prevent bacterial growth. 

2. Place entire package into the churn carrier. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning Selected Types of Equipment 
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3.3.3 CONE SPLITTER CLEANING PROCEDURES + 

The fluorocarbon-polymer cone splitter (NFM 2) is appropriate for 
splitting samples for inorganic or organic analyses. When 
cleaning the cone splitter (Office of Water Quality Technical 
Memorandum 97.03). pay particular attention to removing 
foreign material from threaded and hard-to-access parts. Field 
cleaning can be minimized by having separate, precleaned cone 
splitters available for each site and by keeping a supply of clean 
tubes to replace the used tubes for each site to be sampled. 

'When inorganic constituents will be analyzed in samples 
processed through the cone splitter: 

Office Iabasato~, Follow the steps as described for figure 3.2. 

PIeld site. Referring to figure 3-3: 

1. Prepare the field site as described in section 3.2.1. Put on 
disposable, powderless gloves. 

2. Rinse the splitter tho.roughly'with deionized water. 

3. Inspect the cone splitter. If it looks dirty, is suspected of being 
contaminated, or was allowed to dry between field sites without 
a thorough DIW rinse, or if the splitter will be used for sampling 
both inorganic and organic analytes, use the detergent-wash 
option. Change gloves. 

4. Acid rinse by passing 1 L of 5-percent HCI solution through the 
cone splitter. Collect used acid solution into a neutralization 
container. Change gloves. 

5. Rinse the cone splitter with at least 3 L of deionized water. Collect 
the rinse solution into a neutralization container. Change gloves. 

6. Allow the cone splitter to dry and then store in a clean plastic 
bag. Seal the bag and store in a second plastic bag or plastic 
storage container for transport to the next site. A cone splitter 
that is packaged into bags while wet should be used within 1 to 
3 days and (or) kept chilled to prevent bacterial growth. 



CLEnNLVC OF EQUIPMENT FOR WATER SAMPLING- 

When organic compounds rvitl be analyzed in san~ples processed 
through the cone splitter (fig. 3-4): 

+ 
Office Laboratory. Follow the steps described for figure 3-4. 

Field Site. 

1. Prepare site as described in section 3.2.2. Put on appropriate 
disposable, powderless gloves; if a solvent will be used, select 
gloves that will withstand contact with the solvent. 

2. Detergent wash and rinse equipment as described for figure 3-4. 

3, Check equipment and sampling requirements. If splitter will also 
be used for inorganics sampling, follow acid-rinse directions 
before rinsing with methanol or other organic solvent. 

4. Proceed with the methanol (or other organic solvent) rinse, if 
required (section 3.2.2). 

Do not uga any organic ssibrant if the mnta gplitkgr 
will cantact sawapfes for anatysie of TOG, DOC. or SQC. 

If samples processed through a splitter will be analyzed for 
TOC, DOC, or SOC, rerinse the splitter thoroughly to 
completely remove residues from the detergent wash. Use 
PBW, VBW, or other organic-grade water for the final rinse if 
complete methanol evaporation is impractical. If the cone 
splitter will not be used to process samples for inorganic 
constituents at the next site, wrap nozzle and other orifices in 
aluminum foil. 

For storage ofa cleaned cone splitter: 

1. Allow the cone splitter to air dry. 

2. Place the cone splitter into a clean plastic bag and seal. 

3. Store in a second plastic bag or plastic storage container for 
transport to the next site. 

If a cone splitter must be packaged whiIe wet, use within 1 to 3 
days and (or) keep chilled to prevent bacterial growth. 
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3.3.4 FILTRATION EQUIPMENT CLEANING 

I 
PROCEDURES 

I Filtration equipment includes disposable capsule filters and 
various plate-filter and pressure-filter assemblies. Cleaning 
procedures for these types of equipment are described below. 

3.3.4 .A Disposable Capsule Filter Cleaning .-' 

I 
Procedure 

The disposable capsule filter has a one-time use for processing 
samples to be analyzed for inorganic constituents but must be 
cleaned before use. The filter can be prerinsed in the office 
laboratory instead of at the field site as long as it is kept chilled 
and used in less than 1 day, After filtering the sample, clean or 
replace the sample-delivery tubing and discard the capsule filter. 
The cleaning procedure described below comprises sufficient 
cleaning of the filter for analysis of inorganic constituents at the + 
parts-per-billion (ppb) concentration level (Horowitz and others, 
1994). 

To dean the disposable capsule filler, pump 1 L of DIW to the 
fdter tkrough recleaned t ubing (section 3.3.5) as foIIows (refer to 
NFM 5.2. I A & additional instroction): 

1. Use Clean Hands/Dirty Hands techniques described in NFM 4. 
Remember: the Dirty Hands team member performs operations 
that are outside of the processing chamber and the Clean Hands 
team member performs operations that are inside the chamber. 
Put on disposable, powderless gloves. 

2. In a processing chamber, remove the capsule filter from the 
protective bags. Attach pump tubing to the inlet connector of 

, the capsule filter, keeping the tubing as short as possible, Make 
sure the direetisar of 8sw through eke aapsule filter 
matches the direetiopr-sf-flow arrow on the side of the 
filter. 
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3. Pump 1 L of DIW through the capsule filter; discharge waste rinse 
water through a sink funnel or to a toss bottle. 

Operate the pump at a low speed. 

Hold the capsule filter so the arrow is pointing up at an acute 
angle from the horizontal plane, (This expels trapped air from 
the capsule; do not allow water to spray onto chamber walls.) 

4. Remove tubing from the DIW reservoir and continue to operate 
the pump in the forward, mid-range speed position to drain as 
much of the  BIW that remains in t h e  capsule filter as possible. 

- While the? pump is operating, shake the capsule filter to help 
remove any entrained DIW. 

5. Detach the capsule filter from the peristaltic pump tubing, put 
into a clean, sealable plastic bag, and store chilled until ready for 
use at the next site. 

Plate-Filter Assembly Cleaning Procedure 3.3.4.B 

+ To clean filtration equipment used for samples to be analyzed for 
inorganic or organic analytes, consult sections 3.2.1 and 3.2.2, 
respectively. Use Clean HandslDirty Hands techniques, as 
appropriate WFM 4). 

b Psecfem iun the sEise labosaQery one plate-filter 
assembly per site to be sampled, if possible, in order to save 
the time that would be needed to  clean the plate-filter. 
assembly during the field effort. 

b During the detergent wash and (or) DEW & ~ e ,  pay 
particular attention to grooves and crevices. O-rings, and 
support structures for the filter, where sediment or organic 
matter might be lodged. Detergent wash and DIW rinse the 
pressure valve. 

b Remove and discard the used filter at the Geld site; 
rinse the filter assembly immediately with BIW while still 
wet: from filtering the sample, even if a clean filter assembly 
is available for the next site. 
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When field cleaning the plastic pEa fe-filter assembly: 

1. Disassemble the plate-filter assembly inside the processing 
chamber while it is st i l l  wet from the sample water and while 
wearing disposable, powderless gloves. 

a. Remove the used filter media carefully to avoid spilling any of 
the filter cake. 

b. Place the filter media into a sealabie plastic bag. Seal and pass 
* - the bdg out of the chamber. Change gloves. -. 7 b, 

2. DfW rinse all components of the plate-filter assembly, including 
the exterior apd interior of the tubing and the pressure valve, 
dispensing the' DIW from a wash bottle. Pay particular attention 
to grooves and crevices, O-rings, and support structures for the 
membrane filter, where inorganic or organic materials might be 
lodged. Change gloves. 

3. Inspect the plastic plate-filter assembly. Use the detergent-wash 
option described in figure 3-3 (Step 2) if the filter assembly looks 
dirty, is suspected of being contaminated, or was allowed to dry 
after use without first rinsing thoroughly with deionized water. 

4. Reassemble the plate-filter assembly, reattaching the piece of 
tubing to the outlet of the filter assembly and placing the 
discharge end of the tube through the drain or disposal funnel in 
the bottom of the processing chamber to the acid-neutralization 
container. Reconnect the filter assembly to the'peristaltic pump 
with the sample tubing. Change gloves. - 

5. To acid rinse the plate-filter assembly, pump 1 L of 5-percent HCI 
solution (or 10-percent H N 0 i  solution) through the plate-filter 
assembly. Check that the acid solution is being discharged into 
the acid-neutralization container. Alternately squeeze and release 
the tubing a t  the outlet to force the acid solution to cover and 
rinse all interior surfaces of the filtration assembly. (Be careful not 
to force tubing from the outlet by squeezing tubing for too long.) 

6. To DIW rinse the plate-filter assembly; pump 2 L of deionized 
water through the assembly, using the same squeeze-and-release 

method described above in 5 for the acid rinse. Ensure that all the 
rinse water i s  being discharged to the acid-neutralization 
container. After confirming that the pH of the acid rinse solution i- 

is greater than 6.0 or the original pH of the DIW, appropriately 
discard solutions from the neutralization container. 
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7. For storage, place the cleaned plate-filter assembly and tubing 
into clean double bags for temporary storage until use at the next 
site. If wet when bagged, store for no longer than 24 hours and 
(or) chill to prevent bacterial growth. The filter assembly must be 
dry i f  stored for more than 24 hours. 

When didd cleaning the aluminum phfe-filter assembl' rase the 
general cleaning instructions in section 3.2.2 for figure 3-4, as 
folio ws: 

1. Inspect the aluminum (or stainless steel) plate-filter assembly for 
damage or excessive contamination and replace if necessary. 

2. Wearing disposable, powderless gloves, prepare the area to be 
used for cleaning the plate-filter assembly by lining the table or 
counter surface with aluminum foil. 

+ 3. Disassemble the filter assembly and remove the used glass-fiber 
filter media carefully to avoid spilling any of the filter cake. Place 
used filter media into a sealable plastic bag, seal the bag, and put 
aside for disposal. Place components of the plate-filter assembly 

2nd tubing into a washbasin for detergent. Change gloves. 

4. Detergent wash by using a 0.1- to 0.2-percent nonphosphate- 
detergent solution. Scrub each component of the filter assembly 
with a soft brush to remove any adhering material such as oil and 
grease, sediment, algae, or chemical deposits. Pay particular 
attention to grooves and crevices, O-rings, and support 
structures for the glass-fiber filter, where inorganic br organic 
materials might be lodged. Pump detergent solution through 
tubing. Place components of the plate-filter assembly onto a 
clean, aluminum-foil-covered surface. 

5. Discard detergent solution from basin, rinse basin with tapwater, 
and place cormponents of the plate-fitter assembly into the basin. 
Change gloves. 

6. Rinse each component thoroughly to remove detergent residue, 
paying particular attention to grooves and crevices. Use a wash 
bottle filled with DIW or tapwater to rinse hard-to-reach places. 
Place rinsed components onto a dry section of clean aluminum 
foil or basin. Change gloves. If the assembly will be rinsed with 
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methanol or other organic solvent, change'to disposable, 
solvent-resistant gloves, and place components of the filter 
assembly into a clean, solvent-resistant washbasin. + 
Rinse plate-filter assembly components with pesticide-grade 
methanol or an equivalent grade for other organic solvents. Do 
not methanol rinse any tubing or filtration assembly to be used 
for collecting or processing samples for TOC, DOC, or SOC anai- 
ysis. The instructions for the methanol rinse apply also for use of 
any other organic solvent. Pisaes tEae equigsr~&n% wit11 g ~ . h .  
anal wksiEs sutsiide of the Geed vehicle and rifswrpwind of 
sampling aetlvity. + 

-. 
a. Dispense methanol from a fluorocarbon-ptymer wash bottle. 

Rinse all sample-contacting surfaces of filter-assembly 
components and tubing over a solvent-resistant basin or waste 
container. Met!.sanol-laced rinse water must be cof- 
lected into an appropriate waste tmmtainer designed 
for flammaDBBe liquids. 

b. Place methanol-rinsed equipment components onto a clean 
aluminum foil surface to  air dry. (Cover equipment 
components loosely with an aluminum foil tent, if concerned 
about airborne contaminants.) 

8. Reassemble the platelfilter assembly. Wrap nodes with + 
aluminum foil and seal filter assembly in plastic bags. Double bag 
for transport or for: long-term storage. 

3.3.4.C Pressure-Filter Assembly Cleaning Procedure 

The cleaning procedures described in section 3-22! for figure 3-4 do. - . 

not apply to the fdtration assembly used for samples to be analyzed 
for DOC and SOC. The fdtration assembly for processing organic- . 

carbon samples is a gas-pressurized apparatus constructed of either . 
stainless steel or fluorocarbon-polymer material. 

6- Do not bring the pressure-filter assessably in contact 
with me&mol or sther o a g d c  solvewt or organic- . 
solvent vapors. 

b In general, office-produced organic-grade water that is 
prepared by being passed through appropriate columns to 
remove organic compounds is of adequate purity for + 
cleaning this equipment. PBW or VBW also can be used. 
Office-produced organic-grade water. however, must not be 
substituted for blank samples. 

. '-Ir-A--= 
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b Do not clean the premhare-altar assembly with 
detergent. Exception: see Step 3 below. 

4 

B%fhern using ofllice-labc~ratoq or field-dte cleanin 
procedures for cleaning tlxe pressu~e-liltm EtssemhF 

1. Wearing disposable, powderless gloves, disassemble the 
pressure-filter assembly before it dries and place components 
into a clean washbasin. Change gloves. 

2. Using office-produced organic-grade water, thoroughly rinse the 
pressure-filter assembly and place it into a washbasin or onto a 
clean surface. Generally, these steps are sufficient tQ fieid slean 
the pressure-filter assembly. 

; If necessary, use a soft-bristled toothbrush to remove 
sediment, chemical deposits, and other foreign material from 
threaded components, gaskets, O-rings, support screens, 

, grooves, and nozzles. Take care not to scratch or mar inner 
surfaces when scrubbing. 

Rinse the pressure-filter assembly thoroughly with office- 
produced organic-grade water or P5W or VBW. 

f 
3. If the pressure-filter assembly is very dirty or contaminated, clean 

as follows: 

a. Disassemble and soak assembly for a t  least 1 hour in a 0.1- 
percent solution of nonphosphate laboratory-grade detergent. 

b. Scrub with a soft-bristled toothbrush, as described above in 2. 

c. Rinse repeatedly with office-produced organic-grade water, 
being sure to remove all traces of detergent. 

4. Place all components of the pressure-filter assembly onto 
aluminum foil and allow to air dry thoroughly under a protective 
aluminum foil tent. 

5.  Reassemble the pressure-filter assembly, wrap nozzles in 
aluminum foil, and seal in a storage bag. 
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3.3.5 SAMPLE TUBING CLEANING PROCEDURES 
* ,  

Cleaning procedures are described below for the tubing and I 

nozzles used with peristaltic and valveless metering pumps. , 
Cleaning procedures for submersible pump tubing are described in i 
section 3.3.9.B. Wear appropriate, disposable, powderless gloves 
throughout the cleaning protess, changisg gloves with each ~. . . .  . . change in cleaning solutioni& indicated thro@ghd~~iction3~2, . , ~ * , . 
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. . doubled plastic bags and store tU6initg'di-y or3to're wet tubings I. . 

chilled to prevent bacterial growth. If bacterial growth is 
present, reclean tubing before use. 

b Use disposable tubing if possible, especially at contaminated 
sites, t o  avoid the cleaning process and prevent the  
possibility of cross contamination. . - 

. - 

When using office-laboratory or field-site procedures for cleaning 
plastic. (including fluorocarbon-polymer) sample tubing used for 
samples to be analyzed for inorganic constituents, follow the + 
general sequence of procedures described for figures 3-2 or 3-3. 
and those described for filtration assemblies (section 3.3.4). 

I.  Pump 1 L of 5-percent HCI solution through the tubing. 
discharging the used acid solution into a neutralization container. 
Pinch and release tubing near tubing outlet while pumping the 

- ." acjd,through to ensureathat &I interior surfaces are acid rinsed. 

_' 2. Pump 2 L of DIW through tubing, using the same pinch-and- 
*'. release method. Discharge vsed DIW t0 an acid-neutralization 

cofltainer. and check that &e rinse-water pH is greater than 6.0 - 
.- or th'e original DIW pH. '- = 

1 3. Discard neutralized solutions appropriately. 

4. Clean stainless steel connections or '  metal tubing using 
detergent-wash and tapwater/DIW rinse procedures. 

I 

. . 
,/ 
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CLEANING OF EQUIPMENT FOR WATER SAMPLIPIG- 

When using office-labora tory or field-site procedures fur cleaning 
tubing for organic-compound samples: 

+ 
Follow the general sequence of procedures described for 
figures 3-1 and 3-4. Proceed with the methanol rinse after the 
detergent wash and tapwater rinse. If samples also will be 
collected for inorganic-constituent analysis, however, acid rinse 
nonmetallic tubing and  components after the detergent 
wash/tapwater rinse and before continuing to the methanol rinse. 
When cleaning sample tubing: 

1. Pump 1 L of nenphosphate, laboratory-grade detergent solution 
through tubing, faliuwed by sufficient tapwater or DIW to 
rerno~e~detergent residue. Pinch and release tubing near tubing 
outlet while pumping the solution to ensure that aft interior 
surfaces are cleaned. 

2. Place discharge end of tubing from peristaltic or valveless 
metering pump over methanol waste container. 

Pass one tubing volume of methanol through the same pump 
system used for filtration, using the same pinch-and-release 
method. 

Short sections of tubing can be held over t h e  wade container 
while dispensing the methanol f em a fluorocarbon-polymer 
wash bottle instead of pumping the methanol through the 
tubing. 

Do peat methanol rinse twbing &a be used far samples 
far TOG, DOC, OP %bC ~z~~aiysia. 

3. Store tubing in doubled plastic bags. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning Selected Types of Equipment 



3.3.6 PROCESSING AND PRESERVATION CHAMIBEW 
AND ELOWHWOUGH CHAMBER ( CLEANING PROCEDURES 

Processing and preservation chambers used to protect samples 
from atmospheric contamination generally are portable and are . ...~ . .  ~ ~ 

assembled at the field site.' Large, clear plastic bags usualIy are .. . ." . . ..,& . * - . .~. - ,g , ~~ . - ,  

clipped* to.. the,- ins* of .the frame: rathe6 . . .  &$n, . sUe$c!&d . '&errt&i . s ~ . , :~.. .:.? .. :I I - ~:7?::...; - . :~'::,-: ,-, .- ,... :. :. 
: ~. fr&&e.- ~ ~ ~ ~ ~ ~ ~ ' & p ~ : $ ~ ~  &&'.@$'@&1dthe cover !ight&;in:place. ;-. ;.--;; :;.i,?: ".,>':"I-:: 1 :. 

< ~ . .. . , 6.. 
: When the bag is clipped J? th~e-ifiSid&,:it:i$ .neceSsag th  field_; .; i.2' 2, .;?I, -:<:i;s::;;:;:.~;.;":: . .. 

. .. . - . ,  the chambs$ frgrnd:.;- ,!.< .:., :- -.\l',.;:z r:: .sit;< 7 .  ;: ,,, :- 2 .-<t:".;:i.;'".: . - : ---: -.-., , .. ;. . .. ;; - - "  . *..,.-" -: . - I .  _ . . 
. - .  . 

' - : ; . ~  .. ~. . .. ,- .,, ::* ~ ~ 5 . :  - . ,*;. . . - . a . . .-.. . - . . . c  - .  
,.2 ..-? - - ,, . .'. - .. ~. . - 

. . . . . . <. 

The flowthrough chamber, used when monitoring grou*'d-water 
field measurements, is connected inline to the pump sampler. The 
flowthrough chamber should be kept free of sediment and dirt or 
deposits on the chamber walls. Air dry and store the chambers in 
sealable plastic bags. 

I When cleaning the processing and preservation chambers: 

I QSffkce laboratory. Clean the frame of portable chambers in the 
office with detergent solution, then rinse thoroughly with 
tapwater and dry and store in plastic bags. 

I PieBd sfte. Frames require regular cleaning after each use at a site 
if chamber covers are stretched over the outside of the frame 
rather than clipped to  the frame. 

I 1. Discard the used bag. 

I 2. Wipe the chamber frame with DIW. 

I 3. Replace chamber cover only when the next samples are ready to 
be processed. 

4. If the processing chamber is a fixed installation, clean out-any 
spilled sample water, solid materials, or wash solutions, and swab 
down the inside using deionized water and lint-free laboratory 
tissue. 

5. Use detergent solution followed by a thorough tapwater or DIW -I- 
rinse if a spill has contaminated the chamber. 

1 6. Store chamber frames in plastic bags. 



CLEANING OF EQUIPMENT FOR WATER SAMPUNC- 

When cleaning the flowthrougl~ chamber: 

+ I.  Clean the flowthrough chamber in the office labolatory with 
detergent solution and rinse thoroughly with tapwater, followed 
by DIW. Do not cise scid sfslu&ioa, sr me&aaresl. 

2. If the flowthrough chamber needs to be field cleaned, remove 
measurement sensors and clean with a dilute detergent solution; 
rinse thoroughly with tapwater followed by DIW. 

RADON SAMPLER CLEASENG PROCEldldm 3.3.7 

Soak radon samplers in a detergent soIution for 18 n1iynute.s and 
rinse thoroughly with tapwater to remove detergent residue; 
follow with three to five rinses with DIW. Da nort use methanol. 
Air dry the radon sampler and store in doubled plastic bags. 

Cleaning of Equipment for Water Sampling 9/98 Cleaning b l e n d  Types oPEquipment 



-CLEANING OF EQUIPMENT FOR WATER SAMPLfNG 

3.3.8 SUmACE-WATER SAMPLER 

I 
CLEANING PROCEDURES 

Disassemble surface-water samplers for cleaning and follow the 
sequence of procedures described in section 3.2 and figures 3-2.3-3, 
or 3-4, as appropriate. 

. - - 
When using o ~ c e - l a b ~ ~ & t ~ r ~ ~ r ~ c e d w e s  fi2c~eadng surface- 

*. d ,. 7 -i . e - " 1 .  - " 
? -  wilter~s~mpfeis: "--' - - 

3 - 
T '--< 

$ - r  - 4 2 J = 1: 

- .  _I ' _ 1. -Peyiodicafly disassemble samplers for office-laboratory cleaning. - - - -  - 
. ' -Discard Phe Bag 's~smp8er bag .after bke uie-do not 
- -attempt to scrub or-detergent wash the used baq. Prepare 

cleaning solutions, cleaning equipment, and cleaning ar& as 
described in section 3.2. 

2. Soak components in detergent solution for 30 minutes. Put on 
appropriate disposable, powderless gloves. Scrub components 
with a soft brush or sponge and rinse thoroughly (section 3.2.1 
or 3.2.2). Change gloves. 

3. Check the sequence of cleaning procedures shown in figure 3-1. 

a. If the sampler is used for sampling inorganic constituents, soak 
each nonmetallic component in a 5-percent trace-metal-grade 
HCi solution for 30 minutes, followed by copious rinsing with 
DIW (section 3.2.1). Acid rinse omBy norameta1 parts. 
Change gloves. 
* Acid must not contact the metal collar on the DH-81 

sampler. 
Make sure that the nozzle is unscrewed from the cap. 

b. .If the sampler is used for coflecting organic-compound 
samples, rinse each component with pesticide-grade 
methanol dispensed from a fluorocarbon-polymer wash bottle 
and allow to air dry (section 3.2.2). Do mat methaneall rinse 
tubing or G O ~ P O I B B ~ I P S  that wilt eooptsct T06, DOC, er 
EOC samples. Change gloves. 

4. If collecting an equipment blank (section 3.4), change'gloves and 
rinse each component with the appropriate blank water before 
collecting the blank sample. 

5. Reassemble the sampler. If the sampler is dedicated to sampling + 
for organic compounds, double wrap the sampler nozzle in 
aluminum foil. Place the sampler into double plastic bags and 
seal for storage and transpprt. 
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CLEANING OF EQUFhiENT FOR WATER SAMPLING 

When using field-site procedures for cleaning surface-~va ter 
samplers: 

-t- 
1. Unwrap precleaned washbasins (one for each cleaning solution 

to be used). 

2. Disassemble the used sampler into its component parts (bottle, 
cap, nozzle) so that all of the pieces can be thoroughly wetted 
with the various rinses. Diseerd the grevisuoly used bag- 
sampler bag (do not attempt to clean it for reuse). 

3. Wearing appropriate disposable gtoues, thoroughly rinse the 
sampler components with DIW. Use a stream of QIW from the 
wash bottle, if required. 

4. Check whether target analytes are inorganic ca-istituents. 
organic compounds, or both. Review figure 3-1 for the appropri- 
ate cleaning sequence. 

a. if a sampler will be used for collecting samples for analysis of 
inorganic constituents only, change gloves and 

i. Thoroughly rinse the sampler components with tapwater 
or DIW. 

ii. Acid rinse nonmetallic components over a container 
using a stream of dilute acid solution from the 
appropriate wash bottle, if required. 

iii. Thoroughly rerinse the sampler components with DIW 
over the same washbasin, if possible (see section 3.2.1). 
Change gloves. 

iv. Place each component on a clean, plastic surface. Pour 

used acid solution and DIW rinse water into 
neutralization container. 

.v. Check the pH of the solution in the neutralization 
container. Discard when solution pH is gieater than 6.6 
or the original BIW pH. Change gloves. 

b. If a srnpter will be used for collecting samples for analysis of 
organic compounds only, change gloves and 

i. Detergent wash, then rinse sampler components 
thoroughly with tapwater or DIW until agitated rinse 
water produces no more suds. Change to sslvent- 
resistsnt gloves. 

ii. Rinse sampler components with pesticide-grade 
methanol (section 3.2.21, collecting the used methanol 
into an appropriate container for safe storage until 
appropriate disposal is arranged. 

. . . . . . . . . . . .  . . .  .".. ... ..... ". .... . . . . .  " . . . . . . . . . . .  . . .  
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iii. Place each component on a clean, aluminum-foil- 
covered surface to air dry and cover loosely with an 
aluminum foil tent, if airborne contaminants are a 
concern. Change gloves. 

--, c. If sampler will be used for collecting samples for both organic 
and inorganic analyses, change gloves and 

i. Proceed with a detergent wash and thorough tapwater 
and (or) DiW rinse. 

ii. Acid rinse and DIW rinse nonmetallic components, as ~ 

organic compounds, double-wrap sampler nozzle in aluminum ; 
foil. Place sampler into doubled plastic bags for storage and 

. ,  . . .. 

+ 

:-3 
.I 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

GROUND-irtrATER SAMPLER 3.3.9 
CLEANING PROCEDURES 

I 
Ground water is sampled with nonpumping samplers (such as 
bailers, syringe samplers, and the Kemmerer sampler) and with 
pumping sampIers (such as peristaltic and valveless metering 
pumps and submersible pumps). Office-laboratory cleaning 
procedures are used before a sampler is used for the first time, aftei 
the sampler has been in long-term storage, and whenever the 
sampler has become excessively contaminated. Field-site cleaning 
procedures are used after sampling at a field site and before 
proceeding to ehe next sampling sire. Caveats and rnodificati~ns 
that apply to the general office-laboratory and field-site cleaning 
procedures (section 3.2) are described in this section. The cleaning 
procedures used should be documented on field forms, 

The rinse with methanol, or other organic solvent, is under review 
and appropriate only for samplers being used to collect samples 
for organic-compound analysis. SaZvento are never used to 
clean equipment when sampling for TO@, DOC, tsr SOC 
Dispose of used methanol and all other cleaning scrlutions 
appropriately. 

TECHNICAL NOTE: Sampler components made ol: 
fluorocarbon-polymer plastic generally can withstand a 
solvent rinse with methanol. Cheek with the manufacturer 
before using an organic solvent on pump components 
constructed of any other plastic material. 

- 
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3.3.9.A Cleaning sf Bailers. and Other 
Nonpumping Samplers .. 

I 
Bffiee-laboratory procedure. Clean nonpumping samplers in 
a designated area of the office laboratory. Follow the procedures 

I described for figures 3-2 and 3-4, as appropriate for equipment ' used to sample for inorganic constituents or organic compounds. 
r&pectivety. L : , + &  -. - + "  .* = . -,-: . 

, - 1 ' E~eid~its pr~cdore.   ow ;he &L cleming $mceduf;s 
' 

described' for figures 3-3 and 3-4, as appropriate fdr equipment" - * - .  - - ! 'used to sample for inorganic constituents or organic compounds. 
I I respectively. 

I 

- Rinse the outside of the sampler with DIW directly a&r use. 

- After filling the sampler with each cleaning solution, shake the 
sampler vigorously and drain solution through the bottom- 
emptying device, spigot, or nozzle of the sampler. 

- If the sampler looks very dirty or is contaminated, disassemble 
and clean sampler components using the office-laboratory 

, , *: ,. 

3 , 3 . 9 , ~  Cleaning of Submersible Pumps and 

I 
Submersible-Bump Tubing 

i 

The general sequence shown in figure 3-5 is appropriate for 
cleaning most submersible pumps. The field-site- cleaning 
procedure (described below after the office-laboratory procedure) 
is sufficient for routine cleaning of the pump in most cases. 
Collection of blank sarnpIes for quality control must be included 
as a standard protocol for every study in order to document and 
ensure the efficacy of the  cleaning procedure for the field 
conditions encountered. 

b Fluorocarbon-polymer tubing used to collect water 
containing large concentrations of volatile organic 
compounds (VOCs) can be difficult to clean adequately. 

-t 
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CLEANING OF EQUIPMENT FOR WATER SAMPLII\IC 

- Collect additional blanks if VOC concentrations in last sample 
collected through the tubing were greater than 500 pg/L. 

- Pump tubing should be replaced rather than cleaned if VOC 
concentrations in last sample exceeded about 700 pg/L. 

b Most submersible pumps have a stainless steel casing and 
other metal parts and should not be acid rinsed. 

- To clean pumps that are excessively contaminated, a dilute 
acid rinse followed by copious water rinsing car1 be used 
occasionally without damaging the pump. 

- Repeated rinsing !vith dilute a ~ i d  solution can pit or cor r~de  
t h ~  pump3 stainfess steel surhce, If the surface rtppears 
duiled, the pump must not be used for collecting trace-metal 
samples. 

b Lubrication water inside water-lubricated pumps (for 
e x a m p l e , '  t h e  G r u n d f o s  RediFloZW) c a n  b e c o m e  
contaminated and  cause contamination of subsequent 
samples. Replace the lubrication water with VBW each time 
after sampling and  when  cleaning the  pump. Follow 
manufacturer's instructions. 

Reparatio Detergent wash 
and tapwater 

and blank- 1 ::t:2j 1 
' Samples collected for inorganic-constituent analysis. If samples are also to be 

collected for organic-com und analysis. rinse with deionized water (DIN (Step 
4). then methanol (Step 5 r  

Sarnpk collected for organic-compound analysis. Methanol rinse procedure is 
under review. When sampling for total, dissolved, or suspended organic arbon, 
do not methanol rinse; eomplete cleaning by rinsing with orclanic-grade water. 

A r i n ~  with inorganic blank water (IBW) is needed only if coBe&g a blank 
sample far inorganics analysis directly afPw cleaning the pump 

1 Figure 3-5. Cleaning procedures for submersible pumps. 

Cleaning of Equipment for Wacer Sampling 9/98 Cleaning Selected Types of Equipment 
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-CLEANING OF EQUIPMENT M R  WATER SAMPLING 

Ofice-la bora tory pump-cleaning procedure: 

Use office-laboratory procedures about once a year and more 
frequently if results of the pump blank or other information 
indicate that the pump is contaminated. 

Step 1. Preparation. 

a. Wearing appropriate gloves, prepare several gallons of a 
laboratory-grade nonphosphate detergent solution (about 0.1 or 
0.2 percent, v/v; use up to 2-percent solution for excessivety 

. ~ 

- .. 
, ~. . contaminated pump systems). '. 1 ' . ~ . . I  .., I- . . . ~ .  

. .  . 
. ; :.; ::.#.-,ai :a, :. 2 .-:. ''. . .;<: ,-. . . ,%. . .,. . .  . -.. ~ . w . .  

. . .  . 
- . .  . . -- . . . . L . . ~  - .~ ~ , 

. - ,, >,- > " -9 .' ~ ! 
, ~. . .  . 

. . . .  . . ., . +  !,.. . : ;b,' ~f6clean.~s?basins ant&$ndpipt!s (section 3.2): :i ; _-, . . 1:. . : . . . . . . .. ,.A,..> . - ,;;; 2 :,,-.-i ,, ,: .,: .. ..-: - .-. - - ;. . , -- . .~-:p.~ :-'.. _ :_ ,_ .- . - -. .* . . , , , , I - .  1 .  . ? . , - , ,.? " . . , , > . .... .-*. .:-.:, ~. . , - .  . . .  . . 
" 2  ,,~- - - 

c. Place pump into sink or waste basin and scrub exterior surfaces 
with soft brush and detergent solution; rinse thoroughly with 
tapwater. 

d. Disassemble the pump and place components into a detergent- 
solution washbasin. 

Ste 2. Detergent wash and tapwater rinse pump components 
an S tubing. 

a. Soak pump components in the detergent solution for 30 
minutes. 

b. Scrub pump components with soft sponge or brush. 

; c. Rinse thoroughly with lapwater. 

d. Raise discharge end of tubing above the rest of the tubing. Using 
a peristaltic or valveless fluid metering pump, fill  the pump 
tubing with fresh detergent solution until solution rises to the end 
of the tubing:Plug the tubing end(s). 

e. After 30 minutes remove plug from.discharge end of tubing and 
flush detergent solution from tubing by pumping copious 
amounts of tapwater through the tubing. Change gloves. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING, 

Step 3. Cheek sampling requirements. 

+ - If pump will be used for colle~ting samples for inorganic- 
constituent analysis, reassemble the pump and go to Step 4. 

- Complete Step 4 if pump will be used For collecting samples for 
analysis of both inorganic and organic analytes before 
proceeding to Step 5. 

- If the pump will be used for csllecting samples for organic- 
compciund analyses only, go to Step 5. 

Step 4. D W  rinse. 

a. Place pump components into DIW kvzlshbasin and dispense DIW 
from a wash bottle to thoroughly rinse all pump components. 

b. Using a peristaltic pump and appropriate clean tubing, pump 
DIW through the sample tubing to rinse. 

6. Reassemble pump and connect pump tubing. Change gloves. 

d. If collecting equipment blanks to verify that the pump has been 
adequately cleaned (section 3.4): 

i. Rinse a clean standpipe dedicated to blank water with blank 
water. 

ii. Insert pump into blank-water standpipe only after pump 
exterior has been rinsed with blank water or air dried after the 
methanol rinse. 

iii. Pour IFJW into the standpipe and pump at least one tubing 
volume to waste before collecting the blank sample. 
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CLEANING OF EQUIPMENT FOR WATER SAhiPLING 

Step 5. Rinse with blank water followed by a methanol r inse. 

a Change Po Batex or nitrille gtoweai. Put pump components 
into solvent-resistant washbasin. 

b. Working under a fume hood, dispense methanol (or appropriate 
solvent) from a fluorocarbon-polymer wash bottle to rinse each 
pump component and the exterior pump casing. Collect the 
used solvent into a nonflammable container for storage until 
disposal. 

. Ds not B@US(J miisea8n~I or other - .  oslubhts." 
Work under a fume kssd, if passib!@, or En a well- 
we~&iBa&sd area oatside cib the sfgee Iaboratebry, as 
msthawoB fumes can 6e~~taminate other equipment. 

c. Place methanol-rinsed components on a clean, aluminum foil 
surface and allow the pump components and casing to 
completely air dry before reassembling the pump (see section 
3.2.2). 

d. Using a valveless fluid metering pump and fluorocarbon-polymer 
tubing, pump about 2 Lof methanol through sample tubing and 
to the methanol waste container. 

e. Reassemble the pump and connect the pump tubing. Change 
gloves and dispose of the methanol-contaminated gloves 
appropriately. 

f. Pour an organic-grade water (PBW or VBW) into a clean 
PBWIVBW standpipe. Insert pump and pass about two tubing 
volumes of organic-grade blank water (PBW or VBW) through the 
pump and tubing to waste. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Field-site cleaning procedure for submers2ble pumps and pump 
tubing: 

+ Step 1. Preparation. 

a. Preclean the standpipes (one standpipe for each cleaning 
solution to be used, as described in 3.2.9). The standpipes need 
to be of sufficient height to supply necessary head for proper 
pump operation. Separate standpipes are designated for 
detergent solution and tapwater rinse, DIW rinse, methanol rinse, 
and blank water (IBWIPBWIVBW). Double-bag each cleaned 
standpipe for transport to the field site. 

b. Estimate the volumes of cleaning solutions and blank water that 
will be needed for the field effort (refer to fig. 3-6). 

c. Prepare the volumes of cleaning solutions needed for the field 
effort, using appropriate bottles for short-term storage and 
transport. 

-- 
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The volume of storage in tubing, V,, of a set of pump-reel and extension tubing can be 
estimated',2 as follows: 

v , = ~ ( $ x C p l + ( b , x ~ J + ~ , p ]  xCsp 
where, 

V, is volume of storage in tubing, in gallons 
Lp is length of pump-tubing segment being cleaned, in feet 
L, is length of extension tubing, in feet 
Cp (or C,) = 0.023 liter per foot for a 3/8-inch inside-diameter (ID) tubing 

or = 0.041 liter per foot for a 112-inch ID tubing 
VV is volume of solution needed to fill standpipe to minimum level - .L 

required to operate pump, in liters' 
6- = 0.264 gallon per liter. 

2. 

Given: 

1. Lp - sample-wetted tubing segment is 100 feet for a pump-reel system that has a 
112-inch ID tubing; 

2. &-two, 10-foot, 3/8-inch-ID pieces of extension tubing, one running from pump 
reel outlet to sample collection chamber, and another running from chamber back 
to pump-reel (return-flow tubing to standpipe); and ~. 

3. Vq - minimum volume' of solution required in standpipe to operate pump is 
0.8 liter. 

To estimate the volume of detergent solution needed for the detergent wash cycle: 

V, = [(I00 x 0.041) + (20 x 0.023) + Q.81 x 0.264 = 1.4 gallons 

The volume of office-produced deionized water needed to displace detergent solution 
and the volume of laboratory-produced organic-grade blank water needed to displace 
2 liters of methanol just pumped into a system, ideally. would each be estimated to 
equal v,'s2. 

'~stimate assumes no mixing of two solutions and ignores potential for detergent to adhere to 
.tubing walls. Outflow from the discharge end of tubing should be checked for nrdsing to 
determine that detergent has been removed. 

*€stimate assumes no mixing at iqterface of two ~ lu t i ons  and ignores potential for methanol to 
adhere to  tubing walls. It is recommended that an additional 0.1 gallon (- 0.4 liter) of blank water 
(pesticide-grade blailk water or volatile-grade blank water) be used for each 10 feet of tubing to 
remove methanol residues from sample-wetted sections of tubing. Thus in the example above. 
another 7.1 (= (100 + 10) x (0.1110)) gallons (4.2 liters) of blank water wwld be pumped from 
the system. This implies a total of about 2.5 (= 1.4 + 1 . l )  gallons (9.6 liters) of blank water would 
be used to  remove methanol from the equipment setup. 

3 ~ h e  minimum volume corresponds to the level of solution in the standpipe, which, if maintained, 
allows pump to operate without introducing air through the pump intake. Once this level is 
reached, remove pump, and measure this volume. 

Figure 3-6. Estimation of cleaning-solution volumes for standpipe, pump, and 
pump tubing. [From Koterba and others, 1995, table 24.1 



CLEANING OF EQUIPMENT FOR WATER SAMPLINC- 

Step 2. Detergent wash and tapwater rinse, 

+ a. Put on disposable, powderless gloves (usually vinyl). Rest pump 
in a washbasin or pail partially filled with detergent solution and 
clean exterior of pump and tubing with a soft brush. Rinse 
thoroughly with tapwater. (DIW can be substituted for tapwater, 
but i s  less efficient: in detergent removal and requires a greater 
volume of water than tapwater.) 

b. Place pump into standpipe, add detergent solution to level above 
pump intake, and route intake and discharge end of pump 
tubing to the standpipe. 

c. Begin pumping: 

i. Record the pumping rate. 

ii. Record the time it takes to fill the sample tubing. 

iii. Calculate the time it takes for a segment of solution to 
complete one cycle (fig. 3-6). 

d. Circulate detergent solution for about three cycles through the 
tubing and back to the standpipe. If possible, pump detergent 

4- solution through tubing a t  alternating high and low speeds, and 
(or) introduce air segments between aliquots of the detergent 
solution to increase cleaning efficiency. 

e. Remove the discharge end of tubing Fr~m the standpipe and 
pump about two tubing volumes of detergent solution to waste. 
adding fresh solution to the standpipe as needed. Remove pump 
from standpipe. 

f. Rinse detergent from standpipe with tapwater until sudsing 
stops. 

g. Rinse pump exterior with tapwater. Place rinsed pump into 
standpipe; add tapwater/DlW to level above pump intake. Begin 
pumping through sample tubing. Do not recirculate rinse water, 
but add water as needed to maintain water level above pump 
intake. Continue for five or more tubing volumes. Direct rinse 
water to waste, away from the vicinity of the wellhead and 
sampling area and (or) contain as required for disposal. 

+ h. Collect rinse water into a small bottle and stop the pump. Shake 
the bottle-if sudsing is observed in the rinse water, continue the 
rinse procedure until no suds appear in the rinse water. Change 

cgioves. 
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i CLEANING OF EQUIPMENT FOR WATER SAMPLING I 
I Step 3. Check sampling requirements. 

I - If a pump will be used to collect samples for inorganic- 
constituent analysis, go to Step 4. 

- Complete Step 4 if a pump will be used to collect samples for 
analysis of both inorganic and organic analytes and go to Step 5. 

I - If a pump will be used to collect samples for organic-compound 
analysis only, go to Step 5. 

> - .  Step 4. DIW rinse. 

A separate DIW rinse is not required if DIW was substituted for 
tapwater. 

a. Use a clean DIW-dedicated standpipe, not the tapwater 
standpipe, and rinse with DIW. Rinse pump exterior with DIW to 
remove any detergent residue. Place pump into the DIW 
standpipe and add DIW to level above pump intake, Change 
gloves. 

I b. Start pumping DIW. Rinse DIW through sample tubing without 
recirculating, using about 3 tubing volumes of DIW. Keep the 
DIW level above pump intake. 

I c. Collect DIW rinse water in a clean bottle, shake, and check for 
suds. Continue to DIW rinse until rinse water is free of suds. 

I d. If collecting field blanks to verify that the pump has been 
adequately cleaned (section 3.4): 

I i. Change gloves. Rinse clean blank-water standpipe with IBW, 
Rinse pump exterior with blank water. 

I ii. Place pump into the standpipe and add IBW to cover the 
pump intake. 

iii. Turn on pump and displace any water residing in the pump 
and tubing. Continue pumping IBW for one tubing volume 
before collecting the blank sample. 

( Step 5. Methanol rinse. 

I 
4- 

Make certain that the pump or other nearby electrically powered 
equipment is grounded, the power cord is intact, and potential 
sources of sparks do not exist before rinsing pump with methanol. 



CLEANING OF EQUIPMENT FOR WATER SAMPLING 

TECHNICAL NOTES: 

- Inspect the integrity of the seals and O-rings on the 
pump-motor/purnp-body housing. Water inside the 
motor housing may indiGate Chat mettranol vapors could 
enter the motor. Direct-current motors inherently spark 
because of the commutator ring. AC motors might spark 
i f  the insulation is frayed or burnt on the motor windings 
or any associated wiring. 

- i f  flammable liquids are required for cleaning electrical 
pump systems, use extreme caution. Vapors from 
solvents such as methanol can ignite if a disruption in 
the motor lead-insulation system occurs in the vapor- 
enriched zone. (Ignition from a spark from an AC 
induction-type motor in good operating condition is  not 
a concern if rated as using the National Electrical Code 
(NEC) at Claa 1, Group D.~)  

a. Change to latex or nitrile gloves. Wear safety glasses and apron. 
Work in a well-ventilated area outside of the field van and 
downwind of the sampling area. 

b. Place pump into a clean, dedicated, solvent-resistant standpipe 
and route discharge end of sample tubing to a methanol waste 

+ container. Add methanol solution to level above pump intake. 

c. Pump about 2 L of methanol through sample tubing into 
methanol waste container, keeping the level of solution above 
pump intake. The operator should stand back from the pump as 
a safety precaution in the event that an electrical spark ignites the 
methanol. Carefully put any unused methanol from bottom of 
standpipe into methanol waste container. Let methanol in the 
standpipe evaporate to dryness. Change gloves. 

'NEC Class 1; Group D: Areas in which flammable gases or vapors may be present 

+ in the air in sufficient quantities to be explosive: atmospheres such as acetone, 
alcohol, ammonia. benzene. benzol. butane. gasoline. hexane, lacquer solvent 
vapors, naphtha. natural gas. propane. or gas or vapon of equivalent hazard (Cole- 
Parmer Instrument Company. 1997). 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

d. Rinse pump exterior with organic-grade water and place pump 
into standpipe. Add organic-grade water to the standpipe to 
push the methanol out of the tubing and into the methanol 
waste container. Pump at least an additional 0.1 gallon (about 
0,38 1) of organic-grade water thfough the system for every 10 
R (about 3.05 m) of methanol-wetted tubing to the methanol 
waste container after used methanol is collected. 

TECHNICAL NOTE: The recommended organic-grade 
water is PBW or VBW (supplied by NWQL for blank 

I samples). Office-produced organic-grade water might not 
be of adequate purity,,especially after being stored, and its 

I. use requires cotlectibn of additional blank iamptes for 
quality control {see section 3.4). 

e. Repeat d above with blank water (PBW or VBW) pumped from a 
blank-water standpipe if blank samples will be collected for 
analysis of organic compounds. 

/ Storage of the cleaned submersible pump and tubing: 

I 1. Place pump into two clean, noncontaminating storage bags and 
close bags. 

I 2. Cover the pump reel and tubing with doubted plastic bags or 
sheeting for transport to the next site. 

For long-term storage (longer than 3 days), the pump and exterior 
and interior of the tubing must be dry before being placed into 
plastic bags. Tubing can be dried by blowing filtered air or filtered . 
(inert) gas through the tubing. If tubing cannot be dried, store 
chilled to prevent bacterial growth. If bacterial growth has . 
occurred, reclean before use. 



QUALITY CONTROL FOR 3.4 
EQUIPMENT-GLEANEM 

PROCEDURES I 
By A.J. Horowitz, M.W. Sandstrom, and 

ED. Wilde 

Qt%alli~-santrd aampllm are required For a y  sampling 
and anagysis program. Without quality-control information, 
the quality of the environmental data collected can be neither 
evaluated nor qualified. If the user has no means of knowing the 
associated errors, the data cannot be interpreted properly. 

The purpose for obtaining quality-control (QC) samples following 
equipment cleaning is t o  ensure that the equipment and the 
procedures used for cleaning the equipment do not contarninate 
or otherwise affect the environmental samples that were or will be 
collected. The QC sample used to assess the adequacy of cleaning 

+ procedures before field work commenca is called the equipment 
blank. 

b Blannlc water. Blank water is used to develop specific types 
of QC samples (National Water Quality Laboratory 
Memorandum 92.01). The water is a solution that is free of 
analyte(s) of interest at  a specified detection level. USGS 
personnel are required to use blank water that has been 
analyzed and certified to  be of a specific grade and  
composition. 

- Use IBW to collect blank s~rnples for analysis of inorganic 
constituents. 

- Use PBW to collect blank samples for analysis of pesticides. 
(Do not use PBW when collecting samples for VOC analysis.) 

- Use VBW to process blank samples for analysis of VOCs. VBW 
is also suitable as a blank sample for pesticide analysis. 

- Use PBW or VBW as the quality-control sample for total and 
dissolved organic-carbon analysis (TOC and DOC). This 
cannot be documented as a blank sample because neither 
PBW nor VBW is certified to be free of organic carbon. 
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CLEANING OF EQUIPMENT M)R WATER SAMPLING 

b Equ%pment blank. A n  equipment blank is blank water 
that i s  processed under controlled conditions in the  office 
laboratory by being passed sequentially through each 

, component of the sample processing and collection 
equipment. An eqdphnewt blank represents an entire 
sampling system (fig.3-7) and is required: 

- Annually. 

- When a cleaning procedure is followed for the first time. 

- When new equipment will be used for the first time. 
- .  . - 

To fulfill equipment-blank requirements: *.,. . 

I .  AIIOW enough time in the study workplan to co!Iect the annual 
equipment blank, complete laboratory analyses, and review 
analytical results before field work for the study commences. 

2. Process the annual equipment blank in a clean, controlled 
environment in the office laboratory, after the equipment has 
been cleaned using office-laboratory procedures. 

3. Analyze the annual equipment-blank data before collecting and 
processing the first water-quality sample of either the fiscal year 
or the study. .- . 

If the equipment-blank data indicate that the equipment does 
not introduce contaminants that will bias study results, 
sampling can proceed. 

If the equipment-blank data indicate unacceptable 
concentrations of analytes of interest, the cause must be 
identified and the equipment or cleaning procedures must be 
changed or modified before sampling can proceed. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

B Field blank. The field blank is blank water that is processed 
at the field site by being passed sequentially through each 

+ component  of the  equipment being used to  collect 
environmental samples. The procedure for processing the 
field blank, like the equipment blank. can also result in a set 
of sequentially collected blank samples (fig. 3-7) (Horowitz 
and others, 1994). Other types of blank samples also are 
collected at the field site (NFM 4). At least one field 
blank per sampling s u m  is racsmmended; the 
numbers and disfrtbtafion sf QC samples depend on 
stady objectives, the target amaalytes, .-inell site 
csnditiom. 

- Process field blanks through clean equipment. 

- If equipment is used at several sites during a field trip, process 
a field-equipment blank after the last sample has been 
collected and again after the equipment has undergone the 
prescribed field-cleaning procedures. 

- If multiple sets of office-cleaned equipment are used during a 
field trip, process a field blank at any site during the course of 
the trip. In this case, the blank must be processsed before 
sampling to avoid contaminating the blank with residues 

f r ~ m  an environmental sample. 
- Process field blanks onsite and under the same conditions as 

the environmental sample. 

Before Hling ffze QC sample bottle with the appropriate blank 
water: 

1. 'Check that sample bottles are clean, are the correct type, and are 
labeled correctly. 

2. Check the certificate of analysis for the lot sf blank water to be 
sure that it is appropriate for quality control of target analytes. 

3. Record the date and lot number of the IBW, PBW, and (or) VBW 
used and of the preservative used. To the extent possible, use 
preservative from the same lot number for an entire sampling trip 
for both the environmental and quality-control samples. + 

4. Rinse sample bottles for inorganic constituents three times with a 
small quantity of the blank water. 

..... - , ,. . .. . . .. P 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING 

Use the folfowingstrategy for QC data collecticzn and analysis: 

1, For inorganic-constituent samples, initially send only the final 
equipment-blank sample for the routine inorganic blank-sample 

analysis or for inorganic analytes targeted by the study. 

Archive the remaining sequentially processed blank samples 
(fig.3-7) until the inorganic-constituent analysis of the 
equipment-blank sample has been received. 

$ 4  

Do not archive blank samples for organi~~compound analysis. 
- * . -  

2. Check the analyticat results for the equipment blank and field 
blanks as soon as possible and before the next field trip. 

If analytical results indicate that the equipment is clean within 
acceptable limits, the equipment may be used for field work 
without additional testing or analysis. 

Use of equipanset is mot rwsmmended if amaCyois of 
me equipment bhnk sample hmdEcaQes greater than 
asceptabk anzEsce csmeenlfraElons. 

3. Additional-QC data coflection and (or) analysis is required if the 
equipment blank has greater than acceptable analyte 
concentrations. - - _  

~ a r ' - i n ~ ~ ~ a n & ~ k ; ~ ~ - a m a I y s i s .  Submit the rest of the 
sequential blank samples for laboratory analysis and use the 
analytical results from the sequential blank samples to identify 
potential' source(s) of contamination. Modify equiprnent- 
cleaning procedures if contamination can be remedied by a 
change in cleaning procedure. Repeat collection of 
equipment blanks until the blank data verify that the 
equipment is suitable for use. 

For orgla~ic-sat~~~p!ce analysis. Modify the equipment 
cleaning procedure if the source of contamination is known or 
suspected and contamination can be remedied by a change 
in cleaning procedure. If the source of contamination is not 
known, reclean equipment using office-laboratory procedures 
and collect and analyze blanks for each part of the sampling 
system that could be a source of contamination. Repeat 3- 

coflection of equipment blanks until the blank data verify that 
the equipment is suitable for use. 
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CLEANING OF EQUIPMENT FOR WATER SAMPLING- 

T h  equipment blank is the last sample of a set of sequentially processed blanks collected in 
the office laboratmy and documen$ the suitability of the equipment for the samples that ere to 
be collected and analyzed. Field blanks are collected in the field in the same manner as the 
equipment blank but document the effectiveness of the field-cleaning procedures plus any 
ambient contamination. 

Surface water: collect the series of five sequential blank samples listed below for routine 
surface-water sampling. 
Ground water: collect the source-solution blank (Sample 4)  and either a sampler blank 
(Sample 2) or pump blank (Sample 4) (depending on the type of sampling device being 
used) along with the filter blank (Sample 5), 

%xrzfale "I .rce ~elueion (SS) 
SS blank Put on disposable gloves. Pour the IBW, PBW, or VBW directly into appropriate 

§§ blanksample bottle.' Add chemical treatment and (or) chill. as rquired for 
the analgrtes of interest. 

Sarngle 2. SS 4 Sampler 
Sampler Bottle or baq sampler: Fill sampler container with SS; attach sampler cap and 
blank nozzle: decant sample into blank-sample bottle through the mule. Preserve 

sample (add chemical treatment and (or) chill) as required (NFM 5). 

Bailer or thief sampler: Fill sampler with S; install bottom-emptying device; 
empty sample into blank-sample bottle through the bottom-emptying device. 

1 Preserve sample, as required. 
Submersibte or nonsubmenible ournyss: Go to Sample 4 (Pump blank). 

Sample 3. !% 4 Sampler 4 ~ p l i t t d  
Witter If a cone or churn splitter is umd, decant remainder OF the SS into-sampler 

I Uank container. and then through splitter (through nozzle w bottom-emptying 
device). Refill sampler container with §§ to fill churn with 3 to 5 liters of water. 
Alternathety, pour enough SS from samplers through cone splitter to fill 

1 splitter-blank bottle. Collect §§ into blank-sample bottle throqh churn spigot 
or cone-splitter exit port(§). Preserve sample, as required. 

Saimtrr~fe 4. SS + Sampler + Splitter 4 Pump 
Pump Nomubmersible pump (peristaltic. vacuum, or valvelesg metering pump): 
bfenk W w  intake end of clean pump tubing into churn spliW winto a subsample 

split with the cone splitter. Pump some !smple to wade to rinse tubing, and 
fill pumpblank bottle directly from the dixharge end. Presem sample, as 
required. 
Submersible pumg: Place pump in blankwater standpip and fill standpipe 
with enough SS to cover pump intake and allow for drawdown. Start pump at I 
low pumping rate, discharge 0.5 liter of SS to waste, then fill triank-saApld 
tmttle with SS. Preserve sample, as required. 

Sample 5. %3 + Sampler + Bpfitter + P m p  + Film 
Filter or Pump SS through a p i e r i nd  ftluation assembly (plate filter cwapsule filter); 
etquipmemt pump the first aliquot to waste and then pump SS directly into the blank-smple 
bbde bottle. Preserve sample, as required. 

'~ocess the source-solution blank in the protected environment of the office labratory only, not 
in tRe field (NFM 4). I 
2~or ground-water quality control: A splitter blank is included if a cone splitter is used; a standpipe 
blank often is collected if a submersible pump is used. 

Figure 5-7. Sequence of sample collection to obtain the equipment blank 1 
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PUBLICATIONIS ON TECHNIQUES OF 
WATER-RESOURCES INVESTIGNIONS 

The U.S. Geological+ survey publishes a series of manuals 
describing procedures for planning and conducting specialized 
work in water-resources investigations. The material is grouped 
under major subject headings called books and is further divided 
into sections and chapters. Foe example, Section A of Book 9 
(Handbooks for Witer-Resources Investigations) pertains to 
collection of water-qirality data. The chapter, which is the %,. . unit'. . ,:. of 
publication, is, limited,, to a narrow field of subject rnatt$t..'Tbfs- 
format permits fl@ibllity- Ln r$y.tsion and pub1ication.a~ tltj?hied: 

. . ~  . - ~ - .. ~ .. . - . - :  . ~ ~~ 

arises. .. . . . . .  
. - 5 . * 

: '.; -:!'; \ i&,,.&tF$;j'.:' , ;' :( . :. . .. - 2. - ' . : k2 >; .j.:x-.~?,> , * .< 
. ". - - .:. 

. . .* 
. - % .  :..--i:.l * :; ' ~- ' .,? .: . ? ~ .  ; 

- The Techniqbei d ' ~ & t & i : ~ & s o ~ r c e s  ~nveslj~ations (TWRI) iepor& 
listed below are for,sale by the U.S. Geological Surrey, Branch of 
Information Servi;es, Box 25286, Federal Center, Denver, 
80225 (authorized agent of the Superintendent of Documents. 
Government Printing Office). Prepayment is required. Remittance 
should be sent by check or money order payable to the U.S. 
Geological Survey. Prices are not included because theyare subject 
to change. Current prices can be obtained by writing to the above 
address. When ordering or inquiring about prices for any of these 
publications. please give:{he title, book number, chapter number, 
and 'U.S. G&ologicil Sijrvey Techniques of Water-Resources 
Investigations." An,updaied list of T W  reports can be found by 
accessing the Wbrjd , Wide .- - Web url: http://water.usgs .govflookup/: 

. * 7  
* .  

.; ,? g e t m .  . _ - . *. -, . ,. 
: ' - .I . , . .~ -:.< . A , I .  

. . 5 
Book i. ko~l&tlbb bk w~t$ibaia & bireet ~earurernent -- 

. 

Section D. Water QuaUty 
1-D1.Water temperature-influential factors, field measurement, and data 

presentation, by H.H. Stevens, Jr.. J.F. Ficke. and C.F. Smoot: U S F T W R I  
Book 1. Chapter Dl. 1975.65 pages. 

I-DZ.Guide1ine.s for collection and EeM atndysis of ground-water samples for ' 
selected unstable constituents. by W.W. We&: USGS-TWH Book 1. 
Chapter D2. 1976.24 pages. 

~ook 2. - ~ o ~ ~ & e i * n  of End*nrnentai Data 

W a n  I). Surface Geophysical Meti%& 
2-Dl Application of surface geophysia to ground-water investigations, by 

k k R  Zohdy. G.P. Eaton. and B.R Mabey: USGS-TWRI Book 2. Chapter 
D1.1974.116pages. - 

2-D2.Application of seismic-refraction techniques to hydrologic studles, by 
F.P. Haeni: USGSTWN Book 2. Chapter D2. 1988.86 pages. 
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2-81 .Application of borehofe geophysics to water-resources investigations. by 
W.S. Keys and L.M. MacCary: USGS-TWRI Book 2, Chapter E l .  1971. 
126 pages. 

2-E2.Borehole geophysics applied to ground-water Investigations. by W.S. 
Keys: USGS-TWWI Boolc 2. Chapter E2. 1990. 150 pages. 

SectJon F. Drilling and Sampling Methods 
2-F1.Application of drilling, coring, and sampling techniques to test holes 

and wells, by Eugene Shuter and W.E. Teasdale: USGS-TWRI Book 2, 
. .Chapter F1. 1989.97 pages. 

Baok 3. Applications sEHydraulics 
%fecPIan A. SiirfacedEVaEer Feehofgttes 
3-AI General field and office procedures for indirect discharge measurements. 
by M.A. Benson and Tate Dalrymple: USGS-TWRI Book 3. Chapter A l .  
1967.90 pages. ' 

3-AZ.Measurement of peak discharge by the slope-area method. by Tate 
Dalrymple and M.A. Benson: USGS-TWRI Book 3. Chapter A2. 1967. 
12 pages;. 

3-A3.Measurement of peak dischxge at culverts by indirect methods. by G.L. 
Bgdhaine: USCS-TWBI Book 3. Chapter A3. 1968.60 pages. 

3-A4.Measurement of peak discharge at  width contractions by indirect 
methods. by H.F. Matthai: USGS-TWRI Book 3, Chapter A4. 1967. 
44 pages. 

3-A5.Meaurement of peak discharge at dams by indirect methods, t ~ y  Harry 
Hulsing: USGS-TWRI Book 3. Chapter 85. 1967.29 pages. 

3-A6.GenemI procedure for gaging streams, by R.W. Carter and Jacob 
Davidim: USGS-TWRI EPsok 3, Chapter A6. 1968.13 pages. 

3-A?.Stage measurement at gaghg  stations. by T.J. Buchanan and W.P. 
I Somers: USGS-TWFU Book 3, Chapter A7.1968.28 pages. 

3-A8.Bixharge measurements at gaging stations, by TJ. Buchanan and W.P. 
Somen: USGS-TW B m k  3, Chapter A8. 1969.65 pages. 

3-A9.Measurernent of time of travel in streams by dye tracing, by F.A. 
Kilpatrick and J.F. Wilson. jr.: USGSTWRI Book 3, Chapter A9. 1989. 
27 p a p .  

3-&O.Discharge ratings a t  gaging stations, by E.J. Kennedy: USGS-TWRI 
Book 3. Chaptex A10. 1984.59 pages. 

1 3 - ~ ~ ~ . ~ r a r u r e m e n t  ofdtrch&ge by rhe moving-boat methad. by G.F. Smoot 
, and 6.E. Novak U S C - S - W  B m k  3. Chapter A1 I. 1969.22 page;. 

3-A12.Ftuorornetric procedures for dye tracing. R e v i d .  by J.F. '.Wihon. Jr.. 
E.D. Cobb, and F.A. Kilpatrick. USGS-WRI Book 3. Chapter A12. 1986. 

1 3 4  pager. 
1 3-Al3.Comput~ttion of continuous records s f  s ~ m f l o ~ v .  by E.J. Kennedy: 

USCS-TWRI Book 3. Chapter A13. 1983.53 pages. 

, 3-A14.Use of flumes in measuring discharge, by F.A. Kilpatrick and V.R. 
Schneider: USGS-TWRI Book 3. Chapter ,414. 1983. 46 pages. 

I 3-A15.Computation of water-surface profiles in open channels, by Jacob 
Bavidian: USGS-TWH Book 3. Chapter A15. 1984. 4% pages. 

3-A16.Measurement of discharge using tracers. by F.A. Kilpatrick and E.D. 1 Cobb: USGSTWRI Book 3. Chapter A16.1985.52 pages. 

3-AlI.~coustic velocity meter system, by Antonius henen; U S G $ - W  
1 Book 3. Chapter Al?. 1985.38 pages. 
I 



3-A18.Determination of stream reaeration coefficients by use of tracers, by 
F.A. Kilpatrick, R.E. Ratbbun. Nobuhiro Yotsukura, C.W. Parker, and L.L. 

4- 
DeLong: USGS-TWRI Book 3, Chapter A18. 1989.52 pages. 

3-AI9,Levels at striarnflow gaging stations, by E.J. Kennedy: USGS-TWRI 
Book 3. Chapter A19. 1990.31 pages. 

3-A20.Simulation of soluble waste transport and buildup In surface waters 
using tracers, by F.A. Kilpatrick: USGS-TWRI Book 3. Chapter A20. 1993. 
38 pages. 

3-A21,Stream-gaging cableways. by C. Russell Wagner: USGS-TWRI Book 3. 
Chapter A21. 1995.56 pages. 

Section B. Cmund- Water Techniques 
. . 3-B1.-Aquifer-test detign,observation, and data analysis, by R.W. Stallman: 

. .. USGS-TVdRI:Book 3;Chapter B1. 137.1. 26 pages. -- ; ;;;-;-:;..' :. . ' 
;i,-.'. '+: . C 

.L ,e ,,: . ? ..: F 
. ' -. . 3-~2.1nnoduc9fo~'~o .grouhd-wacer hydr~ul ib ,  .h:progcamed text .to!, self- . 

- 7-c _-! fnsmictidii;: by- G,D;~.B~~~~~~:.~USG,S~_T~I 'Beok 3i' Oh-aE;'ter B2, 1976.: y -.<* .p.ags;:. - ,r.-:r.... .,,...a ,.., . I \>.?;: * ,  ,.- -3 . ...:% : - ~ ~  --",a: ' . -.- . -- 
'. *. '. - ,: 

3-~3.~ype'curves for selecte4 problems offlow to wells in  tonfindddaquife& 
- -  by J.E. Reed: USGS-TWRI Book 3.%hapter B3. 1980. 106pages; ' ' 

3-B4.Regression modeling of ground-witer'floui by R.L. c&&~ and R.L. Naff: 
USGS-TWRI BooR 3, Chapter 04. 1990.232 pages. 

3-B4.Supplement 1. Regression modeling of ground-water flow- 
Modifications to the computer code for nonlinear regression solution of 
steady-state ground-water flow problems, by R.L. Cooley: USGS-TWRI 
Book 3. Chapter 84. 1993.8 pages. 

. . 

3-B5.Definition of Goundary and initial conditions in-the analysis of 
saturated ground-water flow systems-An introduction, by 0. L. Franke, 

f T.E:Reilly; and G.D. Bennett: USGS-TWRI Book 3, Chapter B5. 1987. 
- .. 15 pages;-': ' - ' . - .  1 . % - .  

3-B6.The principle of s ~ ~ & ~ o s i t i o n  &d its applicationffi ground-water 
hydraulics. by T.E. Reilly. O.L. Franke, and G.D. 'Bennett: USGS-TWRI 

, Book 3; Chapter BJi. 1987.28 pages,. ..c :; . r; 
, . ~, . - 

3 - ~ 7 . ~ n a l ~ t i c a l  sotutions for one-, two;., and three-dimensional kolute 
transport in ground-water systems.,with uniform flow, by E.J. Wexler: 
USGS-TWM Book 3. Chapter B7. 1992. 190 pages. -.f ' .  ''. 

Section C. Sedirnentaffon and Erosion Techniques 
3-Cl.Fluvial sediment concepts. by H. P-Guy: USGS-TWRI Book 3, Chapter 

- Cl.19?0.55pag&. . _ .  .-- Y ~ . -  

3X2.FieId methods for measurement of fluvial sediment, by T.K. E d d s  and 
G.D. Gtysson: USGS-TWRI Book 3. CQapter C2.1998.80 pages. . . - 

:- % ~ 3 . ~ & n i ~ a t a t ~ o n  of -fl&fal.sediment- discharge, by George ~orterfield:; 
USGeTMrRI Book 3; CHapter C3.1972.66 pages.' . . - . 

Book 4. . Hydrologic . Analysis and Interpretation 

See~un A. stawcad halysis 
4-AI   SO^& statisti&&ools in hydrolo&;by H.C. kW: U S G S ~ R I  Book 4, 

Chapter A1. 1968. 39 pages. 
4-A2.Frequency curves, by H.C. Riggs: USGS-TWRI Book 4, Chapter A2. 

1968. 15 pages. 

+ Section B. Surface Water 

4-B1,Low-flow investigations, by H.C. Riggs: USGS-TWRI Book 4, Chapter 
81. 1972. 18 pages. 

I 
! 
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4-B2.Storage analyses for water supply, by H.C. Riggs and C.H. Hardison: 
USGS-TWN Book 4. Chapter B2. 1973.20 pages. 

4-B3.Regfonal analyses of streamflow characteristico, by H.C. Riggs: USCS- 
TWRI Book 4, Chapter 83. 1973. 15 pages. 

Section D. Interrelated Phases of the Hydrologic Cyde 
4-Dl.Computation of rate and volume of stream depletion by wells, by C. T. 

Jenkins: USGS-TWN Book 4. Chapter D l .  1970. 17 pages. 

Book 5. Laboratory Analysis 

SectIan A. Water AnaJysis 
5-Al.Metho& for determination of inorganic substances in water and fluvial 

sediments. by M.J. Fishman and L.C. Friedman, editors: USGS-TWRI Book 
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CONVERSION FACTORS AND 
ABBREVIATIONS 

CONVERSION FACTORS i 

Multiply By To obtain 

centimeter (cm) 0.3937 inch 

meter 3.281 foot 

milliliter (mL) 0.06102 inch3 or cubic inch 
5 

liter Q 0.2642 ; gallon 

' * microgram (CLg) 3.53 x 1w8 ounce 

~emtrnp&aa&are: Water and air temper6ture are given in degrees 
Celsius PC), which can be converted to degrees Fahrenheit ("F) by 
use of the following equation: C 

O F  = 1.8(OC) + 33 
-=-- 

i 
ABBEWATHONS 
DIW deionized water 2 

:z DOC dissolved organic carbon 
HCl hydrochloric acid 

1? + HNOf nitric acid i 

IBW 

Pgn 
pS/cm 
MSDS 

NFM 
NWQL 
OWQ 
PBW 

PVC 

QC 
QWSU 

SOC 

SS 
TOC 
TWRI 

URL 

+ USGS 
VBW 

inorganic-grade blank water, laboratofy-certified free of trace elements 
and other inorganic constituents 

micrograms per liter ad: 
3 * microsiemens per centimeter at 25OC - 

Material Safety Data Sheet 
~ a t i o ~ a l  Field Manual for the Col1ection of Water-Quality Data 

National Water Quality Laboratory of tfie U.S. Geological Survey 
Office of Water Quality of the U.S. Geofogical Survey 
pesticide-grade blank water, certified free of psticide 
organic compounds by the NWQL -3 

polyvinyl chloride ?1 
P n 

quality control 
Quality of Water Service Unit -1 

a suspended organic carbon a 
4- 

source solution -. 
'-r 

total organic carbon 
Techniques of Water-Resources Investigations 

Uniform Resource Locator 
U.S. Geological Survey 
volatiles-grade blank water. certified freqof volatile compounds 
by the NWQL 
volume to volume 
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1 .8 N t f ~ t f 8 ~  
1 . 1 aVrd 1s eel lcdble t o  drink1 . surfdce, dnQ sdlim w a & r ~  

Y 7 i n  the ra e of turb!d\b fm O.bS t o  40 P nqPleIgnetrtc rurbtdjty 
wits (BTU . . z - a 

1: uu3 at%! c m r s b l e  t~ the g i i ~ t ~ ~ j y  
* -  -3 .. 

- .  0 

+ 2 ' "  

Tfla - Fom'K9'n Tu*.B~ dl ty  - s f FIU) afxl  Jacksan yu@i6jtp Uh%ts, (J 1. - 
I . . 

2.6 %E%%FY of %tM 
2.1 Re mthd i s  based Y d C  ri son of W intensity sf Ijght 

s c a t t e . d  by the saq e on& fined Witisils with the intensity 
sf l l g h t  scatteered by a staxlard refere~rct? sus fw. The htgkr 
the irrtm~ ty of  scattered l i g h t ,  the higher t tuhidity. 
Radr'ngs. in W'S,  w e  m& In a ~ p h e l m t e r  desfgned eaofd? 

Fom;r;n, B W F ~  clssely &fjned sonBitiws. i s  used t o  
"8 t o  specifieat~ons wt1iw.d i n  &garatus. A standard supm ion  s 

calibrate tk la% -. 

2.1.1 Fomstla p l ~ r  i s  used a s  tk tu 
%~peafm fop ~ t e t  kctiuse I t  ts  mi.e 
types OP standards previw~ly sgB for 

r s +  r 

~c ia : ly  available plmr a a ~ d  ij big ~ M M  
fbt  u$@ f ~ t  the ltiml Inreria Primdry O r f n k s  Rater 
~ u l a e l o n s .  7hSs sW#srb is idmtified as -!$PA-l aw l l  able 
frm N o  StaMai-d Interrdt iml,  Iw. 

. . 
4,0 I&erferwes . . 
4 . 1  TRe resente of floating debris 3rd soat% $Min;er~t$ whld'i %tth 
a& rabid ! Y d l  give 1w re"edir54s.. Ff wly dIvidd air bubbles will 
affect' the- ~ e s u l t i  in s pasitiue-~anwgr. - 



5 * 8  4. f erahrc 210M @ch tt~r%ldl%@ur cmim sf a rkeFlm@@r wim Ifght 
mxs fof 1"llmiaatiq tk sawle s p h o t ~ ~ e l m r ~ e  & % ~ t w  edth r 
wehe &vS@ Lo i d f a t c  tM Iflensley of I t  "t scettei"& tit f1@9 
a q k s  t o  the pa sf t& ixim 11m. The ? tnr8idfeQe 1s &sW 
so that 1lttle nray I$@& rt?a&s the & sf 
t u h i d i u  s b 1 d  be PR* fm si@if (an% drift after  a $kart k@m-up 
period. 

5.2 The %ensitivity of %M fwb~~nt pemit~ Betection of a tu&fQiQ 
d i f fe f l xe  of 0.05 er 1 e ~ s  m k e  F@vI @&4di&b@s -A 1 
unit. (m ~ ~ ~ 2 ~ ~ s  det&%aal level ~wrtd ts "% .g$ #N. > The 4aa;mmt 
I s  able t o  geasure fr-n 0 -85 to eOOO u n q $  tumidity, Dvcll are 
available to o~talfl bth adquate coverage aM sutfic~ent- s m s i t j ~ t y  
fur Iw turbiditfes. 

5.3 be saqk tubes 2 r e  m& of elcar, colorless glass. Ph 
cw$u'lm.usly clean, bath f@Me a x !  @A, 3rd dBr$caMeb 
scea$Qhd tse eWM. my wst mt be h M l d  at 31 1 

1 ip beam fmn the lnsZ strikes tM .  $0 they a r e  g r a v i m  
sv f~~~ extra 1 R so " c a t  they my Be haMl& a t  the Pa@. fie&% T 811 tub@$ b e f o ~  i?im y s f ~  By madiq s 0.1. blank. 

5 . 4  Differmes i n  physfcsl desfgn of ttrr3idimters #!I1 t a u s t  
diffefw-tca In w$strM valws for tu&lQlty even o w h  OF@ b & e  
zu WSIM i s  used for c~libreltim. 'VQ ~kinimize such d l  f ter  Se f o l  a&ng dw'ign cri t e r f e  aw & S ~ P I V ~ :  

5.4.1 t i g h t .  swrce: Vbt%sten tamp wr1w at  B mlor 
2280-30BQ-K. 

5.4.3 Wmw: &bd a% 90- t o  t h e  f reiQmt 1 lght ~ t h  QM mt 
to ECW +/- 30 f -  ffm 90 6. fie hmor,  and fllW sygm I f  

sh'l l have a swtral peak msmse & l k 4 e a  400 atxi "a m. 

5 - 5 sbmrd lak~tatwy 9 1 0 ~ ~ ~ :  VOIW~~~~C fl16k5. kkers. 
g~iihtd ty ! f&~;5 .  Pi Wk. 

kte :  A l l  glasshnea~e IS d r e a d  9' i a ~ l y  griw rn aed aRer* use by 
t t S o q k  r ixiw with th@@ wrt o f  0.1. water. r e  g1asm.v ~ i l t  
a wars dirty. further steps are tehm. by .m of o P A eonox a r d  hat ~ a t e r ,  1 :I aclb rinse. a c e t m  o r  3 
rinse. Gla~~ware i s  alwars fffilsm with cq f f ~ l  0. 
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6.8 imf 3@7W& 
6.1 y-free mter: 8. I: water t s  used 85 long 8s It dm riot 

 ad abve 0 . 1  W. I f  It ws read hI@, Wa water IS a ~ .  

6 . 2  Stock fomzln 6MaBIbrty sageno1 
t-chsed for supp? f er , stored 8 t 

gnufacturec swi f led expjraticn date 
me f ~ r  eal iBr&tfm stsrdapel gf-eparati 
cal r bretfcm uerifimtlm (LEI prwrat18n. 

6.3 Standard fdmztn turbrd~ ty  suspenston g ~ e @ e U :  
6.3. l LC5 : Prepre daily as 4ag6ifie-d k l w  for fw wmlibrZ(%lm 

S SW&? 
6.3.2 CaIIbrae4m $Q&P~s: p ~ r e  &%ti eaiibpatim 1s 

q ? e S $ w ~ !  dl\($ f i d  k1tB ~ O P  P.%t eel jbpa&fw, . 
Y, 

for: . ' 

s 

w f l l l  e ; l  0 
lOdM 25 
w 

160 
a 

4 0  
&QO 

10 
204 

N O  
5 

84 
100 

I 

44 
2 104 
t 100 

3 1 
8 

a0 
z . looa 

4 1 a000 
0.9 0.2 1000 

4 .0  Pm 
7 . 1  TUP et. c3:ibraelon: mnufactlrrer's operati i f l d ~ x t i o n s  
are foll ich specify calibrsticm every 90 days lor 83% 
waiq. W v e r .  shtahild the Electewic P.C. bard.  fie PMo 
k t ~ t 6 r s .  M the tight Source be replaced cr If very carpfully 
fomrlne Sapeasfws IMieate a need for ral fb~ert im.  tkfs rrfi 1 

m often. 
PTW 

7.2.2 Zee W a n s i d e  surface of tk cell cleaa and dry. Pgply a 7 dmp of sl l a n e  011 t o  We cutside 3 r d  dpe ~ i t h  a cloth or 
f lssue. Finish w i  eh a c h m  w i p .  





9 . 2  If the b b  eas"r$ml &s me md d t h f f i  the l i m i t s  of 85415%. pe- 
s k e  and read sgafn. I f  the 1 ~b emml %lil a@$ M 
~ r r ~ t e t l y .  e-ttllbtete the tnsr 

9.3 .4cst@a we aaefyz& wiW each batch of 20 smples. Results 
h v s  a RPO 2 2Qt .  

8 . 4  h HX. study 1s -1eW a t  a m i n i m  ef me per" year, or 
amever mjap mlpmt OP ~ ~ e d ~ r d l  &I=Q~S we m&. $ t a d $ &  
8re s g i k d  a t  the te fling imit ~ P t g  a mffifw of S ~ Y W  f l l l a -  e P 
1s e ~ l y 8 e d .  See Q4 MI secticm 23 fw eeleuletim. Wl&s 
nust b k1w &he r$pop t ing  I f m f & ,  

4.5 f n i t l a l  Sth"BitfgB1 of Cdpabilf ty: Pfigir to af@lyoi$ sf s TIes or d-ien a si~nrflsartt change IS m@ t o  %he wtW. an J ~ i t I a  
h~wstea&rc%a of CA abifity Study I S  wrfopni-. BIS 1s P &cc&ql ism by 3% 1st s of fwr rep1 takes of a QC saqle  mde a t  
a cme&r'atim 10 tJms "e Kk. Aeeeptsneo raws are 80-126t 
with a m x i m  @SO of 20. 

9.6 h~fsmxe Z v a l a e i o n  S%udIes pet-fomd t d e e  a year serve a s  
rrtatjgn o f  m'lnuiq grof ic imy.  

li.0 Sefety: Qileral laDoratory safety procedures a r e  adequate for thts 
analysis. 

33.0 &l'l&len Prmrf t l o~  8M E?e$t@ ernwe: 
S@e SCB PO7 - Pollution Prevention 

14.0 &W Berfomm 
Refer t o  W std ies.  Initial trutica of Gapabf 1 ity SWfes, 
end \aBora$~ry ecntrol &arts @alnbaf fled i n  t h e  QC OPfice. 

Bev.2.3 - 61/01/01: added Revtslon Lag, and sectfm: 5 . 5 .  9.1. 9.4, 
9.5, 9.6, 14.0. edited seetiom 6.2. 9.2.  







6.2  Bfltaatlow epp4fetus: ?Ismbrare f i l t e r  f 1 w i t h  a &1mn 
type ME gless fiber PtlQr disk w i t h  a svjUble dihxter 
fsr f2-I~ funwl. 

6.3 b y f q o w ,  for~eratfmat 105% $z2 'C .  U 

6.6 &laze  u'ith a m s ~ t i v i t y  o f  0.1 iq, &liBrj.freid m cs Qily 
beols wit!? 0.1 g arvd 180 g elass "5"  eights m: a daily 
basis. C~116~at1m mse k ui%kin 2 0.5X. I f  values a r e  wQ-k 
~ i t h i n  tkese I h i  t s .  ma? 4 brat@ the bahxe. 

6.1 Filter paraps t o  ohold glass fiber f i ! ters.  

6.8 S@&rd labrawry glassiew: vtdlwtrie  flak^, M k e ~ .  
gradtla", cyl t m s .  pipets. 

b t e :  A11 g l a ~ ~ n  9's cleaw ~ m i a t e l y  prior ta  a d  after use by 
cww& $insiq with t h r e  ~ f l i s n s  of 0.-1. ni%Wr. If glassan &ill 

dirk f u m r  steps are Qkm, By use o f  we of tk f611w:q: 
&a k @&r. %:I acid riw. s c & m  or e wrlate-e mlvm 

rinse. Glasnare t s  rlxays f i ~ i s h e d  ~ i t h  II f 1 ~ 1  ~ . $ r r t m e .  

6.10 Lab Cmml : S O ~ T ~  of cellulose i s  e l $ &  into a l l  ter of 
0.1. ater. This sol r r t i~n i s  kwt a t  

11 
t o  a year. I p 





8 .3  Rwrt a91 ~ $ u l $ $  t~ tw signif icant figures. 

9.1. WIlmte are auag9yzM a t  least m e  rn every ~in~lyt ical  
batch and e& 4 m i n i m  of m e  fw @very 213 s-les W 
Relative B e ~ e a t  Blffefme i s  a l a l a t M  and W t h ~  
accepbm Ifnit  for tk ena'tysls. If  the F@ rat f a l l  
dW?w the e c c w t a r e  limit bshich i s  B m x i w  sf 46. the 
amlyzls IS; re-m. i d  the Sf11 dm rat fall H.ieRia the 
amgQx@ Plriilt, the sqrvissr 1s iwfon-. It' i t  i s  
&temiM that tm mWPf x of the $aw'9e %P&rfer& kith the 
snalysis. this i s  noted m t h e  wesrkska. 

9.2 A @thQB blank i s  artrr'lyde8 with every of sa~pleo. I t  
mst read 2 %/L. 

9.3 A lab cocrtrol 1s analyzed w i t h  every b t c h  of rwlples. $0011 
sf c c ' l P u l ~  i s  heim 'I'nto a 'Ijter sf 0.1. k@tefa. ZOO 01 of  
@)Pi$ ~olu&Im i s  analyild. &s~lPs m@ be 220%. 

8.5 Ialt.iaP f.atlm sf Qwb : Prfsr t o  m14r51~ ~f 
sawles OF sigwifrant e 1s m& t o  & z M ,  an 
Init fa1 e~matratim of &@b 5my i s  W P P Q ~ .  This 

by aanalysis of liaQs of a QC s d ~ l e  
aratim 10 BSWS the % . k q u m e  

are 880-128% xitR a m x i m  XEO krf 20, 
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u u.0 D g f f M t l ~ ~ ~ :  See SOP Q1S - SOp k f l n i t l c n t  
I .  

B 33.0 %fay 
* .  

I -- 

13.1 l ~ ~ r a t ~ ~  safety procedures are sufficient for e ~ f s  ailia?usls. 
g'lesscs. PQEd safety WufpteM ~KIW~~S gloves a d  safety 

0 
14.0 Wbd Peefa 

tQ EdOC studies. In i t la?  Denonstration of C a ~ b j l  ity Sk-jjes, ' 

dabrar~r~ c m t f ~ l  charts minta id  i n  the QC off ce. 

Erv-2-2 - 07101101: ld$a j?evl$fa, i@, and rmjonr.6 8 6 9 6 1% - .  . I . .  9.4. 9.5. 9.6 . edited rectlons:1.6, 14.0 : 
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n 3-m-E: ORGkKOCHLORlk% PESTICIDES BY GAS CliROWTWWW 
~ ~ N ~ R L ~ ~ ~ F N T A T I O N :  Far Chromato@aphg 

n 1.0 SCOPE AND AgPLKATION 

b p w d  CAs Registry No. 
(r&d8aisl 309.80.2 



Date EMvcaR6i61  0% 
Rc~M~Q % 2.1 
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"m&d" muld-compwm mimes W way h v e  diffenaca k peak 
p . m s  tka those of smdards. 

1.3 d u ~ d ~ o l m  opdrsn is w d .  
~ ~ ~ f i c i c . a l  & l m s  jo i ixd t~ 8 sbgje 

m not B pmblm. 
1.6 The f o U e ~ g  s a w &  rnhy ELIS be d 
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le ( y - p m h t e l y  1 E for liquids, 2 g to 10 g fir 
%%cataix-spec3c m p t e  extradm t9chaiqu-e. 

2.2 Liquid w p l a  a emacted at neutral pH %i& naethylene chloride wing Mc&ud 3510 
h~l) .  
les P6 eklkactd with bemeacetone (1 - 1) using Mclhod 3550 (u~t rwnic  

2.4 A v a i q  of cleaaup a%ps may be applied to the e x ~ a c t ,  deperding on the nat-m of the 
& tlx target a d p .  Florid (Method 36201, clean i p  i s  rnost 

. . , ,  . ' .  

.,* .-.. t".. 
:,- <b&. 8 < " ..' 

.-~ .- .A-.. - . .'. . .? ,..... . -  

- ,  ' . .  ' . .  'L - .  . - . = .:..--t.. -" ' . . . & -. 
.:. te3*.  ' 
. *  . - d .  _ . -- .- ..~>.- ' -  -.: . ,_ i 

3.1 Sources of Mermce ia &is metho$ can be go@ kits three b a d  categories. 

3 2  W e m  by phtluhis m a s  introdwed dwiq ssmple 
problem in gesticia det-tions. 

y clwed Clem zlU @asswe s u possible dkr use 
wed. This should k followed by &agent washing with hot 





D% Effsdve:G9B~I 054 
~ z ; E o %  # 2.1 ' +  I 
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WS, tad r@c-hee regent water. Dr 
it, or hse 

3.4 TEhs p r m ~  of elemern resdt ia broad p a k s  ltfa inf 

samples. Met-bd 3660 is $uggt.sted lor removal af d f i u .  S 
debyde (wing the TBA procedure) is drastically seduced, this mmpod must k 

prior to sulfa clemup. 
3.5 msld other high molecda. we@t materids can be remot-ed by M e M  3640 

3.6 e a a ~ d  pentieider ot indurtrid ehmitalr may i 
pes4dQes. e m i n  co-eluting oegmopbm*otls psdcid 

i& option). WhfErsg c 

$1 as30 my h&eice with 
I 

W S ~ W ~ ~ T & * & Q ~  I 

.milt Methods 3620 md 3630 for tec 

3.9 'FIX folloPing cswwds may coelute lasing tht 8usl2-colm Wysis &ate. In g a d ,  
PfP-3 edmm resolves fewer sarropot$i& &;bt the PZP-1701. 

on-cotusla -splitless injection and all quixed a e & e  
d y t i c a l  c o l m ,  g i s q  elemon capture detkctors fECD), md 

4.1.1 Primary Gas 
4.12 Bmtot :  El 
4.1.3 T d b t g C /  D m  

Iwm: W5MS 3h x 835nam H), 0-25 tkic 
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4.1.6 ry &mtm EIgcaon lktcxkx. 
4.1.7 ry Column: EeP.I?01 

. ,.. .- .. 4.1.8 C s l m  Ckmditiomns: 
4.1.8,l  hjecpr T e q :  20°C 
6.1 J.2 lktecror Trmp: JOO°C 

li 4.1.8.3 Inifid Temp: WeC 

4.1.8.4 Initid Hold: 0.25 enin. 
I - 4.1.85 200Uain. 

j . .  4.1.8.6 Temp: 150°C 
~ 4.1.8.7 Hold F h :  0 mb I 

I 4.1.8.8 b e :  4 ° ~  
F .,>.- 4.1.8.9 Temp: 2H°C 

1 1 -.. 
4,1.$.10 Hold Tim: 0 mio 
4.2.8,ll Rf&% 2 P m  

&-::j 4.1.1.12 F i d  Tax~p: 290°C 
'is+ E 

1.:. 
4.1.8.13 Phd Mold: 3.25 min 
4.1,8.14 Kc Carrier head p r c s 3 w  sst to 160kPa. 

1.;; 4.1.8.15 W2 Make-up se4 to 60 rdJmia. 

La 
5.1 Reagent gaie or pesticide grade c k m i c d s  are used in all tests Otha ~~ my be \asrii, 1 r pzo~ided it is &st as~r ta incd that the n=sgaf is of suflicimtly high p&ty to its LS 

I 1: 52 Soluents: used in b exbradim a d  cleanup p&m md f' kclude c & w ,  
w i h t  I w n i n g  the ~ m ~ y  of rhe krmination. 

rnettlylew &doride, MBB iad ecetaw. 
I F I 5.3 %eat water 
I 1- 5.4 mldons - Smk strrndarBs ae p u z c h d  h m  a c-crtifid 

I? drtles we observed Stack stanBards can be r q l &  sooaer if co 
1 L, f d d  bl&, or QC 1- i o d i a  a problem. See 

W W o n  s 
d W b  ution of the stock 
comvatioers wnespnd to the e~~ rage sf mcm~9tims f c a d  in 
b k t t t h L i n e c 9 r  - 

ljghf at 4&C. Solutions are replaced $ter 6 months if QC q l e s  indim a 
problem. See smhd log for recipes. Calibraim a r e m & ~ r a a ~ ~ ~  
qmk from the 
limit but h v e  f2x m e w  detection limit. 'he rest ofthe cdihxtors 
working rmge of the q l w .  WBrstion 
'Ilppb, l Wppb fof sin& peak corn 





7 If 1 mple L of bido&al ohgin, a~ ooatains high dewlsl wd& 
the use of Method 3640 (GPC clewup - pes4dds option) is mmed& 
Freqveody, one of &rption ch~b&togra~hic Elmups (A- silica gel, 
or Florisil) my &so tx required followhg the GPC cleanup. 

'4.2.2 Method 361 0 (dumiasi) m y  be used tg remove pkthdate esters, 
9 2 . 3  M e w  3620 florkiil) my Be usgd 

alipl%atic comp&s, aromatics, d 
7.2.4 M e b d  3630 (dlics gel) my be 

o r g ~ o r i n e  peMdes &om wae 
7.23 E l m e a d  a l f i ,  whi~h may be pms 

7.3.1 For sbigle cornponw md>~es,  a five pino GalibraPioa is perfimd for a k 
(kt M&) mode!, 
seven for a p 
the mid-gs& of the 
c o m g o m  d j - t e  I& ir deferledl~t & s q k .  &h IU k& with a bw 
level c&babior~ check for each m d t i c o v m t  dm. This is isbW tO 
Bemonstriree the panem is recognizable, the d y s t  is famili 
retation tima on column m d  aatta if my r n U l t i - ~ ~ ~ &  t, it 
WQMM be detected 

4.32 For calibration verifiatiorm fee s=e-&on '7.4.2. 
7.3.3 A 2 UL injection volume of each 4 Wgd. 
9.3.4 CdiBr;aPion factors 4bc cdfirdtiof~ yteidwhm Oa, 

the mean calibPacion factor, md the relative . t h d  Beviation W D )  of the 
calikmtion factors, in 4 c u l a r e d  miry: the formula below for the d M o a  of 
mpw kctors. 

Peak Area (or Height) of Ccmpund i8 tk Stardad 
CF = -.--r-.r-s.s.*.----r..cl*-----r.---cr- 

Mass of the Campamd Injected (in nanogram) 



- ZP1=~  CFi 
CP BI CF = ---. 

n 

'1.3 -8.3 Ucdge the devibtion (SD) and C RSD of the 
calibration f&&m for each :hy& u; 

9.3.4.4 A b w e  must haw a c o d a d o n  c=oe&tient, r >  0.99. A 
tsodhx c w e  mug bave a coefficient of ds:&on, ? > 0.99 
Thc aadyalyn is respoluible for deiermining the best curve fit fig. 2nh or 
3rd o& pOl~-R~mi&). 

7.4.1 TIE he W opopenrtiog conditions used for ths initial calibrarioa is employed for 
q l e  taQ9e.S. - 

7.4.2 fhc dibration is va-ifie4 & the h&&g of each nm: by the d y s i a  of8 
midpht d i b ~ t i O n  check from a WE$ source for dl sbgkxmponeat 

s. A low h e 1  cali t idon c M  fiom 8 w n d  w m  fm each multi- 
eon%ponent d y t c  is dso injected, see section 7.3.1. Every 10 sanpies, sad a tf3e 
d of  tBo m, mdysts dmna the we of Lbigb aod low caxmwi& 
sf &le*oqMnent & i o n  Wm$ion. A Iow Iwl d b r d o n  
&xlr for me rnt3ti-w dyki.shj+x?eda.t&emdlofthem.~ 



7.42.1 The cdihtim kbr for a h  s b l e  cornpmif d y b  should mt 1 

axwed a +I- 15 p c a t  differcaw from the m a  caliBriPdofi Ehc-tor 
d c W  for the initial calibration. If a non-lieu calibration m d e l  
OP 8 kc&s model wt through the origin ha kerm q l o y e d  for 
initid dWn, consult kc. 7 of Mcrhod 8000 for the specifics of 
cPaibtioa va&m 

7.4.3 EbLch a.mdp ig wch 

r;ecod EkdySis of the s 

fetxnticin time windows 

injected to the w e s t  0.05 

DDE aad Eel&&. Ifin ay cae the se6lodw cohm-m & cpmf-if idq 

tk !qwltiey of a d 3  

~ ~ p o o s a r  peak is W sziyls - a m p  that c o r r ~ @  to d16 w ~ a &  
used for cls2tMm , BS fallows. PPopeP qwd@on &es fBe 
appro- ~2\eetiw of a hs-e ib  h r n  which the peak uea 6t bd&t em be 
d e w &  



%I@ the mi$ spxifid Bm fm fhae terms will mdt in a mmtrahon isl. units 
ofqz,hd, a%& is equivda to ugll.. 

wba-eAx.,Vt, D,CF,slndVi spet i~sratac as for ~ w w  smqdes, md 

- 

exgazct Elsnd r e d y z e ,  Peak hi& fs are rec~~etieliOed 
ova peak apes intggr;Etioa whea overkppirq peala muse m s  i~ m 
inkgraeisn. 

7 - 4 7  E x b  ample must be B d e  with m ewptable initial 
calibration verifimioa s W ( s ) ,  or calibation i a ~ ~  within 
the w p l s s .  "We rcsdts fim these bradsing 
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m p l t s  Bo not peed to be ~ d p d ,  rBe verification r'aM h 

4.4.9 If the peak x q w  ki kss fhan 2 
b q&t;axive rmdt may be qw 
same of tlke s&e to dct I 
w m .  

"14.10 hb~ifh~arn of' (ie. ChIorbe ;tsd % 

I 
~ 



rn of depdatiq peak urn @BD + DBE) 
of - * - . - w e - - - - * - - -  x 

m o f  ~LI'waredu @BT t DBE+ DDD) 

slam of de&tjon pesdc um(d&yd&cto~~) 
% b of & e ...--Ue.---..-----------.- x 100 

rn of dl pet& arw(&+rtl$ehyMaw) 

1.5 QwnPitati~fl of m d ~ o c o m p  d y t e s  - M u l t i a m p m  pesentpQB1emstn . 
ent See EPA M&d 808 10 7.6 for su.g$edom foe lumdbg f ow- 

- 'Wrhm does wf meel 



9.6.4 Colwnn rimhg - The w 2 m  should be rimed with ~ c v e r d  wl\lmo v ~ l w  of an 
qjxop-r& ~kmt .  Both polar md nonpolar solwnts are wrmne- 

8.0 QUALITY CO L 
Note: Eke also ESB SOB Q01 flu general QC requireme- 



control, sowx sfthe pmbIa  slmukl k idmMa3 ad resobfed kfm 
mtinrting dm. 

W d a ' a a m @ o r  .- 

?xk?w the q f t b g  Emit. 
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affedta. 

13 L -l 

9.0 SAFETY 

n 9.1 See SOP SO2 - Camp~esed Gas C y h d c r  Ifandla 
SOP SO3 - SpiH Conml Policy 

ACTTON FOR O W  OEl CXTNTROL W C C E ~ ~ L E  DATA 
11.1 %SOP m-G9m*ve&hn 

12.0 POLLWON PEmPTT%ON AND WASTE WAGEMENTT 
12.1 See SOP SO5 - on lkexhe for Acid 4 AlkdiBe Wwta 

SOP SJ6 - Chlo&a.ted Solvents 
SOP SO9 - P~Uutioa Frcventisn 
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1. PROJECT MANAGEMENT 

I 1 .  INTRODUCTION I 
This Quality Assurance Project Plan (QAPP) describes the quality assurance (QA) and quality 
control (QC) procedures associated with the monitoring of pathogen indicators in the New River. 

I 
The activities are scheduled in response to certain requirements specified by the California I 

I Regional Water Quality Control Board, Colorado River Basin (Regional Board) Basin Plan I 
I 

I (Basin Plan), which addresses the implementation section of the New River Pathogens Total 
Maximum Daily Load (TMDL). Regional Board staff are required to develop a New River 
Pathogens TMDL Implementation QAPP and conduct monitoring activities in accordance with 
the QAPP's requirements. "The objectives of the monitoring program sNall inicliide "collection of 

I water quality data for: assessment of &ater*qualitystandards attkimhent, verifie~t~bri of pollution 
source allocations, calibratii or gmdification of seiected &%dkls (if anyx 'evduaticin of point and 
nonpoint source control irnplementdion and effectiviness, evaluation of inaea rn  hater quality, 
evaluation of temporal and spatial trends in water quality, and modification of the TMDL as 
necessary." 

This QAPP follows the format that the United States Envirolmental Protection Agency (USEPA) 
established in its Requiremezrts for Quality Assurance Project Plans, EPA QMR-5, 2001. 
Further, it also complies with the QAIQC requirements specified in the State Water Resources 
Control Board Qualify Assurance Program Plan, June 2001. 

The Project Manager and the QA OfficerDivision Chief may, upon mutual concurrence, request 
modification of this QAPP to achieve the objectives of the project. The process for QAPP 

I modification consists of incorporating the necessary changes into the QAPP dpcument, obtaining 
approval signatures, and distributing the revised document to project personnel. I 

I 1.2 DISTRIBUTION LIST 

The following individuals have approving authority of this QAPP and subsequent revisions: 1 
Jose Angel, PE, Supervising WRCE, Watershed Protection Division Chief/ QA Officer ~ Doug Wylie, PE, Sr. WRCE, NPSITMDL Irnplernentation Unit Chief, Project Manager 

* Teresa Gonzales, Sr. ES, TMDL Development Unit Chief 

~ 1.3 PROJECTITASK ORGANIZATION 

Specific responsibilities of the Regional Board staff are outlined below. A project organization 
chart is provided as Appendix I. 

Jose L. AngeI, P.E., Supervising WRC Engineer, Watershed Protection Division ChieflQA 
Officer, (760) 776-8932 

Reviews and approves the QAPP and subsequent revisions. 
I 
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I Ensures that the QAISP is implemented and followed to meet the project objectives. ~ s Oversees validation activities for field and lab data. 

Doug Wyfie, PE, Senior C Engineer, Project Manager, (760) 346-6585 
e Reviews and approves the QAPP and subsequent revisions. 

Ensures that the Q N P  is implemented and followed to meet the project objectives. 
Ensures that field personnel have appropriate training and certification for fidd activities. 

a Reviews field reports. 
Q Ensures plans are implemented according to scl~edule. 
o Prepares annual reports. 

Manages smpling data. , 
Perfoms field sampling as m~ecesswy. 

a Conducts Health and Safety briekg far field samplers prior to each s m p h g  event. 
a Coordinates field and laboratory activities. 
e Reports project status to the QA Officer and Division Ckief. 

Responsible for evaluating data to ensure TMDL compliance. 

Teresa &males, Senior Environmental Scientist, TMDL Development. Unit Chief, (760) 
777-8931 
e Reviews and approves QAPP and subsequei~t revisions. 

I 

Maria de la Paz Carpio-Obeso, Ph.D., Environmental Scientist, Regiomal Board Lab 
Diredor, (760) 674-0803 
e Responsible for Regional Board Laboratory. 

~ 
I Engineer, Deputy Lab Director, (760) 346-7491 
i 

i Responsible for calibration of equipment prior to sampling event. 
Responsible for performing water quality analysis as required. 

r Assists with sampling activities as required. 

Jeff Mred, IVRC Engineer, Lead field Sampler, (760) 776-8847 
I . e Coordinates field activities and ensures they are consistent with the QAPP 
I (P Conducts assignment briefing for field samplers prior to each samplir~g event. 
I Ensures that sample containers have no defects and have been prepared properly. 

I a Conducts sampling activities as required. 
Prepares a sumrnary report for each sampling event. 

o Coordinates delivery of samples to the laboratory. 
Coordinates decontamination of equipment. 

field Samplers 
o Assist with sampling activities as required. 
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1.4 PROBLEM DEPIMliTHON/BA@XCGR8UND 

Pursuant to Section 303(d) of the Clean Water Act (CWA), the Regional Board has developed a 
Pathogens TMDL for the New River. The TMDL was developed because pathogens 
concentrations in the river violate the water quality standards (WQSs) established by the 
Regional Board to protect the beneficial uses of the river. The Implementation Plan of the 
TMDL identifies the monitoring and tracking of the pollutant of concern to determine 1 
compliance with the TMDL. I 

The monitoi-hg and tracking program associated with the New River Pathogens TMDL requires 
water quality n~onitoring of pathogen-indicator organisms (i.e. bacteria) at "a sufficient number 
of sampling locations and sampling points per location along the New River and major drain 

! 
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The overall objective of this project is to obtain valid data of known and documented quality, 
which can be utilized in determining the compliance with the water quality objectives as set forth 
in the New River Pathogens TMDL. Specifically, the purpose of this project is to: 

1. Collect representative water samples for the pathogen-indicator organisms fecal coliform, 
E. coli, fecal streptococci, and enterococci fiom the New River at the sampling locations 
identified in Table No. 2, below; and 

2. Record field measurements (physical parameters) including pH, temperatrare, dissolved 
I 

oxygen DO), - and electrical conductivity (EC). 1 

~ -. 
This consists of monthly sampling events, in which water samples will be collected and 

I field measurements taken at four sampling stations. Sampling events may include sampling at 
locations other than the four sampling stationed predetermined on the New River or within drains 
as necessary to pinpoint sources of contamination (i.e. drainsheds, drains, or individual fields). 

1 Predetermined sampling locations are described in detail in Section 2.1, Sampling Process 

1 Design. 1 
1.6 DATA QFTBLITY OBJECTIVES 

I 

I 

Valid data of known and documented quality are needed to meet the objectives of this project. 
Therefore, for the critical measurements of this project (fecal coliform, E. coli, fecal streptococci, 
and enterococci), only data that meet QA objectives will be considered valid. The specific data 
quality objectives of this project are: 

0 Samples collected should be of sufficient quality to be used for laboratory analysis. 
Laboratory analyses for the pathogen indicators fecal coliform, E. coli, fecal streptococci, and 
enterococci must yield results that are of sufficient quality to be used in the implementation 
of the New River Pathogens TMDL. 
The data generated in this project should be of sufficient quality to be utilized, along with 
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data fiom future sanlpling projects, in the determination of the contributions of patl~sgen 
indicators &om each source of the New River, and the concentratior~s within the New River, 
at the time of sampling. 

Table No. 1, below, s m a r i z e s  the precision, accuracy, and completeness criteria. 

Table 1: QA Objectives for Laboratory Data 

Fecal Coliform 

Fecal Streptococci 

Fecal Enterococci 

1 Listed in Table 9221.N of Clesceri et. A1 1995 

1.6.1 Data Quality Indicators (Acceptance Cri%eria) 

The following data quality indicators will be utilized to assess whether data generated are useable 
and meet the data quality objectives stated above: 

Precision is defined as the degree of refinement of a measurement. Precision of the data 
generated will be assessed as the relative percenl; difference (RPD) :€or field and laboratory 
dutslicates. 

W D  = Relative Percent Difference 
Dl = Results for sample 1 
Dz = Results for sample 2 
ABS = Absolute value 
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1.6.1.2 Accumcy 

Accuracy is not applicable for this monitoring program. 

1.6.1.3 Coinplete~tess 

Completeness is defined as a measure of how many collected samples actually yield valid and 
useable data. A minimum of 95% completeness is expected for this project. This will result in a 
sufficient amount of data to meet the previously stated requirements. . 

* - .$ *  a $ .< 

-%C =Arcent cd&lete - a v 
%C=100*- V = Total number ofmeasurements or laboratory results jGdged valid 

T T = ~ o i a l  number of measurements or laboratory results ' 

7 ? ,  

I 

I 1.7 SPECIAL TRAINING ~QUHBIEMENTSICERTPFPCATION 
I 

The Project Manager will ensure that all of the field samplers have valid and current training for 
their field activities, as required by OSHA regulations. Currently, all sampling personnel 
identified in the ProiectITask Or~anization section of this QAPP have completed the required 

I 

OSHA training for the sampling activities described herein. There are no other specialized 
traininglcertification requirements needed to per6orm the Project's objectives. 

1.8 DOCUMENTATION AND RECORDS 

1.8.1 Project Worlcing File 

The Project Manager will establish and maintain a Project Working File for maintaining 
sampling records. The Lead Field Sampler and QA Officer will ensure that all 
received/generated data (e.g., field notes, chain-of-custody forms, lab analyses) are delivered to 
the Project Manager. The file will contain, but need not be limited to: 

Field data sheets 
Calibration logs 
Laboratory reports 
Data reports summarizing field activity and quality control for each sampling event 
Data spreadsheets 
Correspondence 
Quality control reports 
Validation reports 
Sampling Event Summary Reports 
Annual Reports 
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The Lead Field San-ipler will use field datasheets to document field activities and data for each 
sampling event. Each field datasheet will be dated and signed by a s a p l i n g  team meniber at 
each sampling station. At the time of sampling, the following information will be recorded in the 
field datasheet: 

Weather observations 
Sampling station latitude and longitude, using a global positioning system (GPS) unit,.if 
not previously recorded 
Sample identification code and sampling method for all samples 'i:&en 
In-situ measurements for temperature9 b ~ ,  DO, and EC 
Field turbidity measwement ~ - 

Sample identification code, and time and location of preparation, for all quality control 
samples prepared in the field 
Any deviations &om the Q M P  
Any notewol-thy observations 

1.8.3 Sampling Event Su 

The Lead Field Sampler will prepare a sampling event summary report for each sampling event, 
which will be submitted to the Prsjeet Manager. The reports will be due within 7 days following 
each sampling event. The reports will summarize: 

Q, Any deviations from the QAPP 
a Any problems encountered and how the problems were addressed 
s Recornendations as appropriate 

1.8.4 Quality Control Log Notebook 

The QA Officer will use a bound quality control log notebook with pre-numbered pages to 
document the quality control (QC) samples submitted to the laboratory and the analysis results. 
For each QC sample, the quality control log notebook will contain the: 

Sample identification code 
Supplier ofthe QC sample 
Value reported by the supplier 

o Date of preparation an8 submission 
Name and signature of the person submitting the QC sample 

a Laboratory performing the analysis 
Analysis method 

a Reported value h r n  the laboratory 
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11.8.5 Calibration Log Notebook 

The Deputy Lab Director will use a calibration log notebook to document calibration activities 
performed on sampling equipment prior to each sampling event. The calibration log notebook 
will be bound and will have pre-numbered pages. For each calibration event, the calibration log 
notebook will contain: , 

Date and tirne of calibration I 
I 

, Person(s) performing the calibration 1 
I 

I e Signature of one of the persons performing the calibration 
s All standard solutions used in calibration, including the source and date of preparation of I 

the standard soiuti&n :- . * 

e &$al ~e'ai3'ig 6f'kd YSI 6606 multiprobe7 sonde when tested against each standard 
- . ~olutibri, &d die te~$k?atiue of each standard solution at the tirne of calibration 

1 ,4ny encountered and how the problems were addressed 

1.8.6 Laboratory 18BnaIIyaiieal Snmmaries 

The Division Chief will request that the laboratory prepare and submit to the Project Manager a 
laboratory analytical summary for each sampling event upon completion of the laboratory's 
analysis of samples. ,This summary will include analytical results, analytical methods, problems 
encountered, QC results, and chain of custody forms. 

1.8.7 QnaEty Assurance Reports 
I 

The QA Officer will prepare quality assurance reports, including a technical systems audit for 
each sampling event, peiformance evaluations of laboratories, and an annual data quality 
assessment. These reports are described in more detail in Section 4.1. 

- .  

I 
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2.1 SAMPLING PROCESS DESIGN 

In order to meet the overall objectives stated in Section 1.5 of this QAPP, this project was 
designed to estimate the pathogen concentration, as represented by the pathogen-indicator 
organisms fecal coliform, E. coli, fecal sbxptococci, and enterococci at several sampling stations 
in the New River. Additionally, to pinpoint specific sources, sampling locations may be added as 
necessary within the New River watershed. Because accurate patogens data are necessary for 
TMDL implementation, fecal coliform, E. coli, fecal streptococci, and enterococci are considered 
critical measurements for this project, while the other baseline parameters, temperature, EC, pH 
and DO, are considered norn-critical measurements. 

The New .%ver s m p k g  stations were selected to characterize the changes in water quality in 
each of three dsainsbeds in the U.S. and the conhibution @om Mexico. Sampling stations are 
located at the upstream and downstream ends sf each drainshed. 

At each of the locations listed in Table 2 below, water samples will be taken as described, and a 
YSI 6600 multi-parameter sonde will be used to collect in-stream measurements of temperature, 
DO, EC and pH. Field turbidity will be measured usimg a Hach 2 100P portable turbidimeter. 

Table 2: Monitoring Stations 

Monitoring station for Mexico's pathogens contribution to the New River at the Boundary, to be 
WR-B m-O located at the intersection of the New River and the International Boundary. 

1 

Monitoring station for the Lower New River drainshed, to be located at the Evan Hewes Road I NR-EH NR-l Bridge and the New River. I 
Monitoring station for the Middle New River drainshed, to be located at Drop Structure #2 of the 
New River. I 
Monitoring station for the Upper New River drainshed, to be located at the USGS sampling m-outlet station downstream of Lack Road Bridge. I 

I 
1 A location may be changed provided the prescribed location is inaccessible or a hazardous, as 
documented by field observations. 

Sampling station NlX-2 listed in Table 2 is a drop structure. Because the water is well mixed as it 
cascades over this structure, a single grab sample is tyjFPically representative of the pathogen 

indicators concentration throughout the river at the given cross-section. The mixing effeet of the 
structure also introduces oxygen into the water. Therefore, YSI readings should be taken on the 
upstream side of the structures. When samples are taken at alternative locations, which are not 
located at a drop structure and are greater than six (6)  feet wide, three (3) sampling points (S1, 
S2, and S3) will be distributed along the cross-sectional area of the river/drain. The sampling 
points are to be spaced at approximately equal intervals fiorn each other and from the edge of 
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.the riverldrain (i.e., at a distance equal to wl4, where 'k" is the top width of the cross-sectional 
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area). Figure No. 1, below, illustrates this. A satnple composed of a grab saulple fiom each 
I cross-section will be obtained and homogenized using a chwn splitter. The composite sample 

will be used for lab analyses. 

i 
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For the drop structure location listed in Table 2 and for small drain sampling stations where there 
are small cross sections and well-mixed flow, only one grab sample at the center point (S2), if 
possible, will be taken to characterize fecal coliform, E. coli, fecal streptococci, and enterococci. 
Also, at sampling points along the river and the main drains where the depth is less than 2 feet, ' 

well mixed flow is assumed, and only grab samples at the center point (S2) will be taken. 

For all sampling stations, YSI readings of EC, DO, pH and temperature will be recorded at the 
center sampling point (S2) if possible. Minimum sample collection frequency is noted in Table 3 
below. 

Table 3: Milraimum Sample Freqenency 

2.2 SAMPLING METHODS WEQUPREMENTS 

Sampling methods include the collection of grab samples, as well as the acquisition of readings 

for water quality parameters using the YSI water quality sonde. A clean sample collection bottle 
will be used at each sampling station. Inaccuracies in the lab analyses due to sorption of analytes 
to the swing sample collection bottle, and churn splitter if appropriate, will be negated by rinsing 
each three times with native water prior to collection of the sample. The, grab samples will be 
collected at approximately midstream (sampling point ~ 2 ) .  Where hazardous conditions prevent 
midstream sampling, the grab sample will be collected at sampling location S1 or S3. Grab 
samples will be collected at approximately %-foot below the water surface using a swing 
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sampler, and immediately transferred to a chum splitter. While clnwning the sample in the churn 
splitter, the sample will be distributed into the appropriately labeled sample bottle and placed 
into an ice chest with a sufficient q~~antity of wet ice. 

The YSI 6600 multi-parameter water quality sonde will be used to collect field measurements for 
the following parameters: DO, pH, temperature, and EC at the center point at each sampling 
location fiorn about 1-foot below the water surface. Where hazardous conditions prevent 
midstream sampling, the YSI measurements will be taken at sampling location S1 or S3. After at 
least two minutes or when the readings have reached equilibrium, the values for these parameters 
will be manually recorded in the field data sheet. 

2.3 SAFdPLE HANDL~NGT CUSTODY mQWIIREMENTS 

Sample-holding times will be adhered to, as prescribed by USEPA and 40 CFf% 136. 
Specifically, the required preserGation techniques and holding times for all of the constituents 
which the laboratory will be analizing me listed in Table 4, below. 

1 Table 4: Required Containers, Preservatives, Techniques, a ~ l d  Holding Times 

6 hours 1 Fecal Colifom 

E. Coli 

Fecal Streptococci 

Fecd Entermwci 

Each sample container will be labeled with a unique smple identification code. All samples 
(including QC samples) for laboratory analyses will immediately be stored in au ice chest, and 
will remain in the custody of Regional Board staPf until the samples are delivered to the 
laboratory. The ice chest will contain sufficient ice to maintain the samples at a temperature 
below 4°C at all times until they are relinquished to the lab staff. All samples will be delivered 
with chain of emtody forms. A sample chain of custody f o m  'to be used fir this project is 
included i~ Appendix TI. b y  violation of holding times or other sample handling and custody 
requirements will be documented in the quality control records and reported to the Project 
Manager and the QA Officer. Any violations thereof will be taken into account when evaluating 
the data. 

2.4 ANALYTICAL METHODS REQUIREMENTS 

100-ELL. plastic 

A s  prescribed by the State Water Resources Control Board's "Quality Assurance Program Plan", 
each analytical laboratory used for smple analysis must have a written $A Laboratory Manual 
describing the analytical method requirements. The lab will use USEPA approved methods as 
outlined in Table No. 5. 

Cool below 4 "c Sodium ThiosuIfate 
Preservative (to neutralize any chlorine 

present) 
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Table 5: Sal3oplIng Gonnstitrrbnts m d  Metbds  

2.5 QUALITY CONTROL KEQUIPaEMENTS 
i - 

In order $o< assess whether-the data quality requirements of fhis project are beingmet, a n&ber of 
quality control checks will be ikplemented. All QC samples will be placed in an ice chest2 and 
kept at 4 O C ,  for transport to the lab. Specifically: 

- *, 

o Field blank samples will be collected in the field by dispensing deionized water into the 
appropriately labeled sample container. The reported value is used to check for laboratory 
accuracy. One field blank will be collected and submitted for analysis for each constituent, 
for each day of sampling. 

0 Field duplicate samples will be prepared fiom a grab sample of the water being sampled. A 
- 

grab sample will be collected as described above and split using a churn splitter, into.the 
appropriately labeled containers. Ten percent of the samples collected will be field 
duplicates, with a minimum of one set of field duplicate samples for each analyte collected 
per day of sampling. 

o To ensure preservation requirements are met, a random sample will be chosen by the 
laboratory from each ice chest f a  temperature measurement. 

QC samples will be submitted to the lab along with the "real" surface water samples being 
submitted (i.e., the laboratory will no't be informed in any way as to which samples are control 
samples and which samples are &om the aforementioned surface waters). A summary of Quality 
Control Sample Requirements is located & Table 6. 

Table 6: Quality Control Sample Requirements 
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2.6 I[NSTIBUMENT/EQUHPMENTF TESTING, INSPECTION, & MAINTENANCE 
~ Q U I ~ M E N T s  

~ 1 1  Regional Board staff participating in the project will be trained in the operation, calibration, 
and maintenance of the field hstments .  The manufacturer's instruction manuals will be readily 
available for field personnel. The i_flstmerits will be maintained and calibrated in accordance 
with the n~anufacturer's instructions and recommendations. Calibration, inspection, and 
maintenance of field instnm~enta are performed by laboratory personnel pksr to all sampling 
events. 

The YSI 6600 sonde will be calibrated in the Regional Board laboratory prior to each sampling 
event. Dissolved oxygen will be calibrated prior to each sample collection, using ambient air. 
Field personmel will perform pre- and post- samplimg calibration check for dissolved oxygen at 
each sampling site. This process involves checking and recording the DO output. If it is within 
2% of saturation, recalibration of 190 is required. The pre and post calibration check data (DO 
output) will be recorded on the field datasheet. E recalibration is required, calibration data will 
be recorded on a calibration log sheet. A post-calibration for all parameters will be performed 

when the sonde is reDlrned to the office, or as soon as practical. Results of calibration 
measurements will be docmated in the. field log notebook and submitted to the QA Officer. 
Table 7, below illustrates the YSI 6600 sonde specifieations. 

Table '7: Specifications for the YS% 5600 Sonde & Hseh 2100P Turbidirneter. 

pH 
Temperature 

2.8 INSPEGTIONIACCEPTANCE mQUI[mMEN'PS FOR 
SUPPLIESICONSUMABLES 

DO 

EC 

The Lead Field Sampler will ensure that the sample bottles have no defects, and that all sample 
bottles have been prepared properly. 

0 to 14 ~ G t s  
-5 to4soC 

No other special requirements are needed. 

'Whichever is greater (with Gelex standards). 

0 to 20 m g 5  

0 to 100 r&/m 
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rt 0.2 units 
+ 0.15 C 

_+ 0.2 mgk 

f 1 % of range 

0.01 units 
0.01 "C 

2-pt, with pH buffered solutions 
not required 

0.01 mg5 

4 digits 

saturated air 

KC1 



2.9 DATA ACQUISITION mQUIm-MENTS (NON-DIRECT METHODS) 

Only data collected fiom this Project and historic data from the TMDL development program, 
which have already passed QC criteria, will be used. No data will be used from other sources 
unless the data also meet the QA requirements set herein. 

2.10 DATA MANAGEMENT 
I The Project Manager will maintain field datasheets and chain of custody forrns in the project file. 
I Field measurement data will be uploaded from the YSI using ECOLAB software, and analyses 

results will be obtained in electronic form fiom the lab. The Project Manager will submit all data ~ 
in MS Excel format to the QA Officer. After verification and approval by the QA Officer, the 
Project Manager will download the data into the project database (MS Excel format) and store it 
on the Regional Board's local area network (LAN). Statistical analyses of the data fkom each 
sampling point will be employed &ad used in determining compliance*per -the Implementation 
SectionoftheTMDL,' p I 

I 

I I 

I 
I 
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ASSESSMENT AND OVERSIGHT 

2.11 ASSESSMENT AND RESPONSE ACTIONS 

Surveillance of the records and overall status of the project will be conducted by the QA Officer 
to ensure that all of the requirements of the QAPP are being met. Surveillance will be conducted 
after each smpling event, after all laboratory results have been received for that sampling event. 
A technical system audit will also be performed by the QA Officer, as discussed in Section 
4.1.1. Also, an annual data quality assessment of the applicability of the data will be performed 
to assess the handling of all data and to correct any e m s  found in the project database (see 
Section 4.1 3). 

'2.12 =POW$ TO MMAGEMENT 

The Project Manager will prepare quarterly amd annual project reports. The quarterly project 
reports will include a surw~ary of the activities performed, the resulting data, and the quality of 
the resulting data, any problems encountered and their solutions and will identify any samples 
that indicate violations of Water Quality Standards. The annual proje:ct reports will include a 
statistical analysis of the results indicating drainshed loading, any decrease or increase in loading 
at the drainshed boundaries, dralnsheds which are out of compliance, recommendations for 
TMDL modification, and the relationship of TSS to turbidity. 
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3. DATA VALHDATHON AND USABZEHT'Y I 
Data objectives for this project do not require a full, formal, and independent data validation. 
The data has no legal requirement for independent validation. Altbough the data are considered 
legally defensible as presented herein, all records will be available for independent evaluation 
should the need arise at a later date. 

The QA Officer will be responsible for validating the project's data to ensure that QA guidelines 
have been followed, by performing: 

.r _ - 
^ 6 . . 

The QA Officer yill ensure that QA guidelines were followed, by performing: ' . *  - -  . 

- - r 

'(a)a ~ e c h n c a l  Systems Audit for each sampling event, after all laboratory results he 
received. Data will be validated if collected and analyzed in coddh&e-to the 

QAPP. The review will take into account field notes, field datasheets, chain-of- 
custody forms, laboratory analysis forms, and calibration assessment- (determines 
potential error in field measurements). Documentation of results will occur within 15 
days, and will describe data reviewed, review criteria, and data usability. 

I 

(b) Performance Evaluations of laboratories, through the use of quality control samples, 
namely field blank and field duplicate samples. 

(c) a final Audit of Data Quality, which takes into account all Technical Systems Audits, 
and includes verigcation of proper calibration of the YSI 6600 multiprobe sonde and 
the results of laboratory QC samples. Laboratory results will be validated for 
precision, accuracy, and completeness. 

(d) a Data Quality Assessment, in which statistical tools determine whether data met all 
Data Quality Objectives, whether the total error in the data is-tolei-ableyl and whether 

significant departures from the QAPP reduce data set completeness (and thus reduce 
data set usability for drawing conclusions). 

Significant departures from the QAPP will be noted in these reports, and resulting data will not 
be validated (and thus will be excluded &om the data set). Unacceptable departures include, but 
are not limited to: I 

0 cross-contamination 
lack of critical sample collection information 
violation of sample holding times and temperatures 

Regional Board staff will discuss missing analysis data with the laboratory that submitted the 
data. All missing data will be designated with 'W' (meaning 'mot Reported"). 
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4. HEALTH AND SAFETY PLAN 

CONTAMINATION CONr%hIMME;NT ZONES 
The contaminated areas for tllis Project consist of and cover the entire waterways for the 
aforementioned waters, their banks, and the area within 2 feet of the banks. Decontamination 
zones will be set at least 10 feet away fiom the banks of the surface waters. The decontamination 
zone will be used for personnel decontamination and will include wash water, soap, paper 
towels, and trash bags. All contaminated solid waste material will be placed in trash bags for 
proper disposal. Only biodegradable antibacterial soap will be used at the site. Wash water 
runoff will be contained and disposed of in the supface waters. The Clem area will be set at least 
20 feet away from the banks of the surface waters. 

- 
4.2 PERSONAL PROTECTIVE EQUIPMENT 

The general concerns at the sampling sites are the potential exposure to toxicants and pathogens 
present in the waters being sampled, risk of sunburn, excessive heat exposure, insect bite, and 

possibly snakebites. In addition, the sampling crew should be aware of the risk of falling into the 
waterways. No less than two experienced samplers will be out in the field at one time. (The 
sampling crew will also have a hctional cellular phone in one of the vehicles). 

s Any member of the sampling team has the authority to stop the sampling event when helshe 
determines that conditions at the site (e.g., rain, dust, local emergency, etc.) preclude safe 
sampling. A Hazard Evaluation Plan (HEP) will be done for each day of sampling. The lead 
field sampler will be responsible for preparing the HEP. 

To reduce the risk of exposure while collecting/transporting samples, Latex Examination 
Gloves must be worn. The Contaminated Zone must not be entered without the 
aforementioned Personal Protective Equipment @PE). 

To reduce the risk of heat exposure and sunbm, samplers should wear sunscreen and carry 
in their vehicle cold drinking water. If any of the samplers begin to experience symptoms of 
heat exhaustion, such as cramps or dizziness, he or she will ifnmecliately be removed fiom 
the sun and given plenty of cool liquids. If these symptoms persist, he or she will be taken to 
the nearest hospital. 

Extra caution should be used when working near or around the drains to reduce the risk of 
potentially falling in. 

8 To reduce the risk of insect bites, samplers should use insect repellent. 

e To reduce the possibility of wakebite, samplers will check areas for snakds prior to entering 
the area. If snakebite occurs, ice will be placed OR the bite. The sampler will be immediately 
transported to the nearest medical facility. 
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The Clean Zone must not be entered with contaminated PPE. All team members coming out of 
the Contaminated Zones must immediately proceed to the Decontamination Zones and use the 
following decontamination procedures before proceeding to Clean Zone: 

1. Remove latex gloves carefully to avoid contact with bare skin and dispose of them in the 1 
trash bag. Thoroughly wash hands with antibacterial soap; and ! 

~ 2. Dispose of wash water into surface water just sampled. 

I Note: everything ahat is touched (pens, pencils, rinse water bottles, probes, etc.) with dirty gloves 
could be contaminated. Avoid touching these items with bare skin. 

.-. ~ '. - 

4.3.1 Emergency Numbers and Facilities 

I All sampling personnel will have access to a cellular phone to call 91 1 in case of an emergency. 
, The hospital nearest the sampling locations are listed in Table 8 below: 

Table 8: Nearest Hospitals to Sampling Locations 

D2 . Pioneers Memorial Hospital 207 West Legion, Brawley 

In case of an emergency, sampling personnel should also contact the Regional Board Safety 
Officer, Doug Wylie, as soon as practical at 760-346-6585 or 760-341-7491. 

~ 4.3.2 After Sampling 

Place samples into Regional Board lab refigerator or'keep in an ice chest filled with wet ice; 
keep water drained fiom ice chests to avoid soaking container labels. Make copies of field notes 
and put original in the project working file. Contaminated equipment should be packed in 
designated containers for transport to the Regional Board office. Decontaminate and properly 
clean ALL items, which were exposed in the field in accordance with USGS National Field 
Manual for the Collection of Water-Quality Data, Chapter A3. Cleaning of Equipment for Water 
Sampling (See Attachment IV). 
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E.S. Babcock & Sons, Inc. 
6100 Quail Valley Court Riverside, CA 92507 

I 
Chain of Custody & Sample information Record - 

K (909) 653-3351 FAX (909) 653-1662 

I Client: Contact: Phone No. I 
(Rushes 

Require Approval, 
Additional Charqes 

1 P, Name: Turn Around Time: Routine 3-5 Days 48 Hours 24 Hours 

Lab No. 

Page of 

Relinquished B y  (sign) Print Name I Company ] DateITime 1 Received By (Sign) Print Name I Company 
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APPENDIX IV, BASIN PLAN AMENDMENT 
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IIVIPERIAL IRRIGATION DISTRICT 
L Mydragmphy Unit 

Pale Cwatedf 
Revision: Tfi6i00, 3/8101 

Printed: 3fB/O1 - 1257 

QbjeU: To cullect water samples along the All Arnerican Canal using th.e DH-59 Sampler 
and the Grab qethed, 

Schedule: Monthly 

Personnel: Two (2) Data Technicians 

Equipmsnt: RK59 water sampler 
:Cable and nal 
Life Jackets 
Work glover 
Sampte corttairters (18 bnephf bottles; thma one-quart and four-% gallon jars;) 
Basket for Grab samples 
Pager caps for pint bottlers 
Themrometer with OaF to 120dF range 
Pencil for \labeling and noting observations 
Heavy duty string or CON, PO-fuOf mlfllrnurn len$$h 
Tlmeplem 
llR keys 
IlP48OA @9 12-70) Watar and silt samples form (7 minimum) 
,110 Log klok ' 

Sites: All Meriean CsfinBI (War. N32.70598 W114.BQ1'81) - approxirnstdy 8500 
ft, dmstnam of Drop 1. Take dondon's Well turn-off of C8, 
500' west along M C  bank, see Fifl.2. 

.East Highline Canal [Goor. P132.'P039D W115.28438) - apprardrnateiy 
2000 R. dawnstream UF Headin0 on west bank, see Fig.3. 

4Ilarno Rivet Inl@t (IC;oor, N32.97455 W115.36E19t3 - outlet headwall of 
river crossing at 5911 Amadcan a anal, Qmb Sample only, sau 

Fig.4. 
Central Main c a d  [Coor. N32.89530 WI  15,48596) - sppmximately 

45b0 ft. dawnstream nf Heading, near Acacia Heading off 
Bovvker herd, see F'lg, 5 

Westside Main Canal [ Goor, N82,67917 Wd 15.67744) - approximately 
500 R downstream of Hwy 38 crossing, see Fig.6. 

'Mama River Outlet (COOT, N33,10865 W115.59621) - approximately 400 
fL. updream of inbrsection at Qarst Rd. and Alamo River, Grab 
Sample only, see Frg.7. 

Mew River elullrat (Goor. N33,'10471 WI1S.BB484) - appmxirnately 4500 ft. <- 

west nl  the Intemadien at Lack Rd. and Val1 Canal, Grab Sample 
only, sae Fig.&, 
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I IMPERIAL IRRIGAT10M DISTRICT 
Hydrography Unit 

Fjg, 7 - Generat , 

location of water 
sampling sites: 
Alamu River Outlet 
[AR Out), New 
River Outlet (NR], 
Westside Main . . 
(WSM), Central 
Main VMC). 
Alarno River Inlet 
CAR), East Highline 
(EHLJ, and All 
American Canal @ 
Droa 1 IAAm, 

Following is a pictorial of all sites, refer to Sites an page 1, 

Fig. 2 -All American e n a l  at Drop 1, meter-cart 
in foreslruund , 

Fig. 4 - Alarno River @ Inlet, ternperatire 
and Grab Sample taken only. 

Fig. 3 - East Highline, meter-boat in 
foreground. 
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DMPERIAL 1RR1GATIOM DlSTWlCT 
Hydrography Unit 

Fig, 5 - Central Main Canal. Meter-boat in 
fonqmund. 

Fig. 6 - Westside Main Canal. Pictured is the 
meter-bridge that spans the chennel, 

Fig. 7 - Alamo River Outlet. Meter-cart in background. Fig. 3 - N&w River Outlet- Meter-cart centered in 
Temperature and Grab Sample taken only. picture. Temperature and Grab Sample taken oniy. 
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IMPERIAL IRRIGATION bII$VRSCT 
Hydrography Unit 

Step I Collect equipment 

Fig. 9 - Pictured are several pieces 
of equipment (A) one-pint bottles, 
(El) ?4 gallon jars, (C) DHB9 Sampler, 
@) reel and cable assembly, {E) 
one-quart  la^ 

NU. 978 QQ6 

Fig. 72 - Close-up view al Graa Sample % 
gallon jar in metal basket- 

Fig- PO - Data Technician oMtted Fig. 1 t - Clraed Is a WeF 
M h  propEir geas; lire jacket; to 12UbF fhermom8tet 
rubber gloves, and work btiots enclosed in protective 
wZth nen-slia soles. metal case. 

Fig- j4, Closeup view of reeVcable assembly. Dala 
Technician labeling paper ~ a p s  for one-pint specimens, 

Fig. 73 - An example of IID-J30A (R3 12-70) form. 

~ ~ d m i n ~ l ~ m e ~ ~ d r a ~ r a . ~ h ~ ~ ~ r a e e d ~ 1 r e ~ \ ~ ~ 1 ~ d \ s ' i 1 ? ~ t d ~ ~ t e s \ w  ,doc pagem 
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Step a 

IMPERPAL IRRIGATION DISTRICT 
Hydmgmphy Unit 

:Proper use of Safety Harness 

The Alamo River cmssing at Boundary requires the use of a Saf* Harness. 
The following is a breakdown of the proper use of safety harness. A safety 
-harness sh,ould bs used whenever the re is a possibility of falling during sample 
retrieval. 

'Fi9ul~ I 5  - Drape harness over shaulders. 
Make sure m p s ' a r e  not twisted or frayed, 
Buckle b p  front b~l t .  

Figurn 16 - Pull straps from underneath 
and buckle to bottom set of klts. 

............. 

FigufQ 78 - Attach Ilfeline ta a solid anchor point. In lnis 
case, Zne base of a railing is suWtienl. See Fig. 4, page 2 
for example af harness in ackion. 

- Exposed is hoop forp attaching lifeline. 
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l MPERlAL IRWIQATIU M DISTRICT 
I '  Hydrography Urnit 

$ub~procsdarre on the use of the DH-59 Sampler and Temperature. 

Note: This aspect applies to AAC Drop 1, EHL, CMC, and WSM sltis 

Step I Assemble Sampler 

Insert one-pint bottle into cavity of DH.55) Sampler. Be sure that a gasket re& 
, behveen battle and backside of rlbzl@. 

Figure 75-Shown is the DM-59 Sampler, Arrow (A) Figure - OH-59 with bmle In place. Arrow (C) 
points to spring-loaded pull, (B] points t i  nozzle Up. points to location of gasket. 

Step 2 Take fempsmlure 

Place thermometer sornewhe;re nearby the sampling in channel, Allow at least 
ten (10) minutes forternperature la citabili~~. Once ternperatuE has Eilablli;~~3d, 
log result on 118.430.4 (R3 12-70) Water and silt samples form and log book. 

Fig.17 - Drape zhermametet's cord over convenient 
platform and allow camplarely submerged far 
approximately ten (1 D) minutes to stabilize. 
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i 
I IMPEB1AL IRRIGATION DISTRICT 

Hydrography Unit 

Step 3 Lower pH-59 or@ water suFface 

I 
After securing cablelreal assembly to absefvallan plaffom, attach DM-59 lo 
csblelreel assembly. luwEr DH69 to waler surface. Set timeplase to zEm; 
begin lowering OH.59 througtr stream flaw. Once OH-59 touches battom, retract 
at the same rare, It sboutd take approxlmalefy 15 seconds te complete a 
sampling. An indiwtion of a proper sample is a not quite full bottle. If bottle is 

' completely full, sample is bad, Discard and redo. If acceptable, place a paper I 

cap with sits name to seal sample. 
NOTE: Samples aro to be retrieved in evenly spaced intervals; six ($1 samples 
fmm AAC Drop 1, four (4) from rernainlng sltes. Refer to Page 1 "S;ifwsn far 
liming. 

Figure f 8  - Attach cabls.fmrn reel to DH-59 Figurn ?9 - Clasa up view of reel assembly. 

Figufe 20 - ~e~hnigarfl with all needed Figure 21 - DH-59 at waler surface. 
equipmen1 in meter-carla AAC Drop 1. Set timepiece to zero, fime begins 

when ncsul~ (errowl is submemed. 
~:~dmin\hame\hydrogr~.phy\procddur~~\wordbilt~tds~t~ting~d~~-sil~d~4~ ,doc. page719 
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i IMPiER!Ah IRRIGATION D118TRICB 

Hydrography Unlt 
! 
I Sub-pracedure an the use of the Grab Sampler and Temperature" 
I ; .  

Nole: This aspect applies to AAC Drop 1, EML, Alamo River Inlet, CMC, WSM, New River Outlet, 
and Alamo River Outlet sites. 
*Refer ta Sub-procedure on the use of the DM-59 Sampler and Tsrnpsv-aaPure, Step 2, page 5. 
for detaB on.lemperature reading$. 

When near center of stream, coHect a sample of water in a elass jar. The 
I 

technique used is akin to dunking, %gallan jar samples are taken at AAC Drop 
1, New River, Alarno River lnlet and Outlet. These sites require the use of a 
basket and rope. 
Onequart jar samples are taken at EHL, CMC, and WSM, refer to Fig.24fcr 
example, 
Write resulting sample callerdion Into logbook I 

I 

Figures 22 P 23 - Abaue, close-upview of baskaffrope 
device far retrieving Grab samples. To the right, dunking d 
q%-gellon jarwilh basketlrupe device at AAC Drop 1 site. 

' Fig.24 - East Highline site. An alternative 
methad to retrieve a Grab Sample is by 
dunking manually several times in order to get 
a rdativ~! cnmo~sife. I 
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' IMPERIAL lRRlQATlOf4 DISTRICT 
Hydrography Unit 

These final steps eppiy to both sub-procedljres 

Step 2 Terminate S ~ s s i ~ n  . 

Gather all equipment used for r;alleciing samples. Place DH-59 in case, jars in 
box, one-pint bottles in carving case. Make sure all samples are sealed and 

: protected fram spilling during transport. 

Place sa-mplcrs in Laboratory 

Place all collected samples In laboratory, located on southeasl comer af El 
Gentra Staarn Plant (Biological Gontrol building). lndude all completed IIP 439A 
slips. 

Fig.25- Pidure of ~idopical Center building. locat+ an southeast corner of El Centro Steam Plant's yard. 
Red arrow points to entryway for laboratory. 
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IMPERIAL IRRIGAflQM DISTRICT 
Hydragraphy Unlf 

Dab  mated/ 
Revision: 12/1.3/~1,3/26/01 

Associated 
Pmaaduns: DCO-SILTTDS-01 

Objad: To collect water samples ardund the Salton Sea using the Grab methud. 

Schedule: Biiannuafly, Samplari mlIected in the months d July and November, 

Personnel; Two Data Technldsns 

Equipment: Labeled Sample mntainets (fwe-%gnllon jars) wtth llds 
Basket with handla far Grab ~ m p l & S  
iTHHm0mletar wRh OQF to 12O"F range 
Pencil for nding obsewatZana 
Timepiec~ 
rlD43oA (R3 12-70] Water end sllt sample& fum (5 rnlnlmum) 
Rubhor wadars 
Rubber gloves 

Bites: B8tween Rive~s [Goor. M33,139889 W115.6t3645~ - mar sump pump S-307'. 
Appmximat~ly 3000 A. north along dike fmrn the westem end of 
Young Rd,, near the center of S~ectlon 7, T.12 e., R.13 E. 

Bertram Statton (Coar" N33.358[159 W115.76O51~ -Walk approximately 11 00 8, 
southeasterly from a point on Mvvy I I 1 whlch is 1.4 rn[i<s 

. n~rthwetilerly of Bomw Beam and near MCI marker iatlelktd ' 

$4840, near the 6W comer of the NW M of Sedian 24, T.9 S,, 
R.71 E* 

Persslrt Beach (boar. N33.51561a W115.~9ti459j - Enter the townsite of North 
Ghore on Petseff Beach Prlve, Slfe is appmximwteu 2Da ft. 
southw~~r ly  of southwast Gomar of North Shore Manna RV 
Park, near the c~nter of east line d the NE 34 S0dlon 8, T.g S., 
R;9 E. 

Salton Sea Beach (Caor. N43.37509O0 Wl l6.ahl645q - approximately 4 .I mlles 
east of Hwy BB alang.8rrrwleyA~e In fhs lawnsite of Satton Sea 
Beach, near the cemer of the fjW of Secllon 23, T.9 S,,.RQ E. 

Sandy B~laGb laoar. N83J 7t385* WYl15,8M65'1- Turn-Dff 5.5 miles ndtth of 
. . Threa Flaos Ran& turn-off, ' Prooe~d appwxfrncntelg 3.1 mlle 

east, rrear Iha SE mmar of the SE % of Sectiw 20, T.11 $,, 
R.11 E. 



07/16/2004 11:53 : DIU OF WRTER QUALITY + 916192322392 NU.978 D l 3  

IMPERIAL IRRIGATION DISTRICT 
Hydrography Unit 

qverall site view 

Figure i' - Illustration of all sites around the Saltan Sea. 

Figure 2 - Behureen b he^ slte, Sample taker! near Figure 3 - Bertram Station entry site. Polnt is marked 
discharge point of pumps S-307 and WP-9. solely with a wonden lathe and a rubber glove. The 

adjacent area is protected by the State. Vehicular 
traffic is prohibited. 
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IMPERIAL 1RRIGAf ION DISTRICT 
Hydrography Unit 

Figure 4 - Data ~ a c b i d a n  mllecting sample using Figure 5 - Salton Sea Beach shamline. Use rubber 
pale and basket af Desert Beach, Use rubber waders: . wader5 at this site also. 
to access site. 

Figure 6 - Turn-off entrance from Highway 86 for Sandy 
Beach- Located apprqcimately 3.3 miles northwest of 
Thne flags Ranch. 

FIELD PROCEDURE 

Step I Assemble Sampling device 

After putting on rubber gloves and 
sample jar into aaskevpole device 
spring-loaded outer ring, 

waders, place 
, Secure with 

Figure 7 - Assembled sampling device, 
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IMPERIAL lRWlGATl0N DISTRICT 
Hydrography Unit 

Step 2 . Technique for collecting sample 

Carefully walk out Into Sea. Make sure footing is secure with each step. Go our 
to a depth of approximately 3 feet. With a sweeping motion, dunk sample jar 
repeatedly until full, Typically 3 ta 4 passes, refer to Figure 9 For example. 

Step 3 Taka temperature 

lfmni?rse thermometer nearby on the shore and le"ttablflze for approximately 10 
. minutes. 

Step 4 Log results 

Fill out form iIB430A (Fl3 12-70] water and Sin Samples, far each Site. Fields of 
importance are the (1) DATE SAMPLED, (2) TIME, (3) LOCATION OF SAMPLE, 
(41 TEMPERATURE. {Sj METHOD OF SAMPLING, & [6) SAMPLE0 BY. Rekr 
fo Figurn B for example of form. 

Figure 8 - An example of 110 430A form. 

Step b ~efiver $amP~es 

: After mllseting samples from sH sltes, sacure them so as nor to spijl during 
transport. . Dal'wer sanples direclly to 19TS Laboratory in Brawley, refer to Fig. 8, 

Figure 9 - ATS Laboratory 
t3rawley. Located near the sauthe 
comet af and Main Street. 

nples~aIlan-sea~~~mpll~gjraeadur~.ddc 
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1 .  

- .  IMPERIAL f RRlGATlON DISTRICT 
Mydrogtaphy Unit 

: A three-ring Nnd&r, labelad &lltTDS Lag Sheek?,, with Labbrafory Numbers 
, , index (form I l W Z C  I%? 8-85), located at WCC's Hydrography Unlf, ccntalns a 

, .  sequentlal list of I&& numbm Folluw format of pmjous sntfi@$, Wfit'ta 
! comspondtng numbers onto slips. Make copies of sllps. Send orlglnals.to 
: Water Departrn~nt, Englneerlng SBtvicss, Teehnlcal Resources and Planning 
. Unit, 

File copies ~f sllps in fils cabinet, IoiatBd In Hydtugraphy Unit's Data Technbian 
office area. Place in folder labelsd with mrr~sponding numerical saquence. 
Once ATS Laboratory submb a report dthe chrmlml breakdm, attach copy 
Of relative slips to 2hts repDrt and Duty cornplered. 
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1.0 INTRODUCTION 

The purpose of the Clinical Laboratory of San Bernardino (CLSB) Quality Assurance Manual is 
to document the minimum quality assurance requirements for the laborato'ry. This Quality 
Assurance Manual provides ready reference for analysts and clients on CLSB's policy pertaining 
to the accuracy and reliability of analytical tests performed in the laboratory. 

The policies contained within.this-CLSB Quality Assurance Manual are to be applied to all 
-laboratory operations. The manual is updated as required-.to provide for the addition of new 

methods and procedures as they are developed. 

1.1 CLSB ANALYTICAL SERVICES 

Clinical Laboratory of San Bernardino (CLS.B) is an environmental testing laboratory providing 
a wide range of analytical services to both the public and private sect.ors. CLSB laboratories are 
located in Grand Terrace, California and features modem facilities and equipment. The staff is 
comprised of chemists, scientists, &d technicians from a broad range of academic and 
environmental disciplines. The staff recognizes the need for high quality and legally defensive 
data, and .the impact that this data has on the decisions of our clientele. It is our company 
mission to provide our customers with high quality, and cost effective laboratory services that 
will meet andor exceed our customers' expectations. 

1.2 LABORATORY ORGANIZATION AND RESPONSIBILITY 

Since the demands on an environmental testing laboratory can be great and diverse in nature, the 
CLSB laboratories are structured into distinct and effective departments. These departments 
have clearly defined objectives and responsibilities that are directly involved in the analytical 
testing process. The structure of CLSB provides a framework for high quality analytical 
operations for which the Quality Assurance manual is the blueprint. The minimum 
responsibilities of laboratory personnel are defined as follows with the laboratory organization 
outlined in Figure 1 - 1. 

I 

President 
I 

The President is responsible for the management of the entire laboratory both financial 
and technical. It is the President's job to implement corporate goals, objectives and 
policies. The President is in direct communication with the Laboratory Director and 
Quality Assurance Manager. 

Laboratory Director 
Ultimate responsibility for laboratory operations and Quality Assurance is that of the . . ' 

Laboratory Director. The Laboratory Director communicates with the Quality Assurance 
Manager and Laboratory Manager to ensure that the CLSB Quality Assurance Manual 
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and SOPS are followed as written. The Laboratory Director works with each department 
supervisor to implement the QAIQC prbcedures of this manual. It is the Laboratory 

1 

Director's job to see that the non-laboratory departments (administration, data processing, 
etc.) of CLSB work with their laboratory counterparts to achieve high quality results. 

Laboratory Manager 

The Laboratory Manager supports the Laboratory Director with tleme daily operation of the 
laboratory, worlcing closely wit11 Project Managers, Department Supervisors and clients. 

Department Supervisors 

CLSB is divided into four analytical departments: Inorganics, Organics, Radiochemical 
and Microbiology; each department having its own supervisor. The department 
supervisors provide supervision of group operations, implement the laboratory quality 
assurance plan, ensure proper scheduling and execution of analyses. assure that proper 
analysis techniques are being used (use of approved SOPS), review all data before it is 
released to Quality Control, and report all discrepancies to the QA department. 

Client Services/Project Management 

Client ServicesIProject Managenement serves as the prim&y laboratory contact for CLSB 
clientele. Any changes in the scope of work will be processed through this department. 
The department monitors the progress and tinieliness of analytical work; reviews ongoing 
work orders and all subsequent filial laboratory reports for accuracy and adherence to the 
QA Plan. 

Field Services 

Field Services has the responsibility of proper sampling and transportation of samples to 
and from CLSB. Field service personnel are required to lcnow CLSB's QA policies and 
report to the Field Services Manager. 

Administration 

Administration is responsible for the management of financial operations, including 
accounting and procurement of all laboratory items. It is the Administration's job to 
ensure that pwcliased items and services meet the QA Plan requirements and perform as 
outlined in this document. 

Data Control 

Data Control (Data Management) is responsible for sorting, reviewing, distributing, 
filing, and archiving all data generated by CLSB. This depament works with the QC 
department to help ilglplernelit QC standards through the use of electronic programming. 
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1.3 OBJECTIVES OF THE QA PROGRAM 

The primary objective of the Quality Assurance program is to produce quality data which is of 
known precision and accuracy and legally defensible. This will ensure that the data can be relied 
on to represent the true value for a given sample. 

1.4 CLSB QUALITY ASSURANCE PROGRAM 

The CLSB Quality AssuranceIQuality Control Program is an essential part of any analytical 

procedure. The program has been integrated illto every phase of laboratory operations. The 
program detects and corrects problems in the measurement process to ensure that all data is 
valid, of known precision and accuracy, and is legally defensible. Secondly, it is designed to 
monitor and control the quality of the data generated by the laboratory, thus ensuring that errors 
are kept to an acceptable level and corrective action is taken when necessary. 

1.5 QA MANUAL SUMMARY 

The organization of tliis manual is presented in the table of contents. Essentially the manual 
follows the logical progression of analytical work and the application of the Quality Assurance 
Program in the laboratory. The program can be divided into four major areas. 

1.5.1 Pre-Analytical Procedures 

Tlie pre-analytical work includes the various aspects of sampling, preservation and storage, 
documentation, materials and standards, and calibration. 

1.5.2 Procedures Concurrent with Analysis 

This group of procedures includes Quality Control steps suck as blanks, spikes, replicates, etc., 
well as analytical methodology. 

1.5.3 Data Reduction aid Evaluation 

Both QC and sample data must be evaluated and a QC cl~eck perfo:nned to ensure the data 
obtained is valid and falls within acceptable precision and accuracy 1imil:s. 

1.5 -4 Data Reporting and Record Maintenance 

Specific reporting formats may be required for different projects, but all data must be reviewed 
before being released. Additionally, records are maintained to allow access for future inquiries 
concerning the results. 
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1.6 ANALYTES AND ANALYTICAL METHODS 

The principle methods used, for the analysis of drinking water .and wastewater come from 
USEPA procedures and APHAYs "Standard Methods" 18'"Ed. All analysis performed at CLSB 
comply with these methods and are listed in Table 1-2. 

CLSB has written SOPS for the bench level analyst using these methods that comply with all 
federal ipd state regulations. 

. , 
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rnALYTICAL NLETHBDS 

A. ORGANIC CHEMICAL TESTING 

Water 

1. EDB and DBCP EPA 504.1 

2. Glyphosate EPA 547 
3.. Purgeable Orgaie Compounds by GCIMS . EPA 524.2 
4.. Benzo-(A)-pyrene EPA 550.1 
5. Haloacetic Acids EPA 552.2 
6.. Oil & Grease EPA 1664 

Table 1-2 Analytical Methods 
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ANALYTICAL METHODS (cont.) 

Table 1-2 Analytical Methods (cont.) 

B. INORGANIC CHEMICAL TESTING 
Water 

1. Aluminum EPA 200.7 
2. Antimony SM3 1 13B. 
.3. Arsenic SM3 113B ' 

I 4. Barium 200.7' 
5. Beryllium SM3113B . 
6. Boron EPA 200.7 
7. Cadiilium SM3 1 13B 
8. 'Chloride EPA 300.0 
9. Calcium 200.7 
10. Chromium, hex ' EPA 2 1 8.6 
1 1. Chromiuni, total SM3 113B 
12. Copper EPA 200.7 
13. Cobalt EPA 200.7 
14. Fluoride EPA 300.01340.2 
15. Iron . EPA 200.7 
16: Lead SM3 113B 

. EPA 200.7 17 Magnesi~un 
1 8. Manganese EPA 200.7 

. 19. Mercury EPA 245.2 
20. Molybdenum EPA 200.7 
2 1. Nickel SM3 1 13B 
22. Nitrate Nitrite EPA 300.0 1353.2 . 

23. Perchlorate EPA 3 14.0 
24. Phosphorus EPA 365.2 
25: Potassium . EPA 200.7 
26. Selenium EPA 200.7 
27. Silicon EPA 200.7 
28.. Silver SM3 113B 
29.. Sodium EPA 200.7 
30. Sulfate EPA 300.0 
3 1. Sulfide EPA 376.2 
32, Thallium EPA 200071200,9 
3 3. Vanadium' EPA 200.9 
34. COD Hach 8000 
35. Cyanide SM4500 CN -F 
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C. DRIE\;IKING WATER AND WASTEWATER TESTING 

Method 

1 -. General Mineral 
a. Calcium, Magnesium, Sodium, Potassium ,Silica 
b. Alkalinity 
C. Anions 
d. Fluoride 
e. Acidity 
f. Calcium 

19 -. General Physical 
a. PH 
b. Specific Conductance 
C. Total Dissolved Solids 
d. Turbidity 
e. Methylene Blue Active Substances (MBAS) 
. Volatile Residue 
g - Settleable Residue 
11. Total Residue 
i . Filterable Residue 
j Odor 
k. Color 
1. Conductivity 

Prin~arv/Secondary Inorganic 
a. Aluminum, Barium, Copper, Iron, 

Manganese, Silver, and Zinc 
b. ksenic, Antimony . 

Cadmium C. 

d. Chromium 
e. Lead 
f. Mercury 
g. Selenium 
h. Cldorine 
i COD 
j Ammonia 
k. Kjehldahl Nitrogen 

1. Dissolved Oxygen 
m. Total Phosphorous 
n . Orthophospllate 

EPA 200.7 
SM2320B 
EPA300.0-EPA 300.1 
EPA 340.2 
EPA 305.1 
SM 4500 -Ca D. 

EPA 150.1 
EPA 120.1 
EPA160.2,SM2540C 
EPA 180.1 
EPA425.11SM 5540C 

EPA 160.4 
EPA 160.5 
SM254OB 
SM2540C 
SM2150A 
SM2120B 
SM25 10B 

EPA200.7 
SM3 113B 
SM3 113B 
SM3 113B 
SM3113B 
EPA 245.2 
SM3113B 

SM 4500 C1 G 
Hach 8000 Method 
EPA 350.1 
EPA 351.2 

EPA 360.1 
EPA 365.2 
EPA 365.2 



Regulated Organic 
a. Volatile Organic Compounds 
b. DBCP and EDB 
c. Pesticides 
d. Glyphosate 
e. Benzo -(A) -Pyrene 
f. Halocetic Acid 
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Table 1-2 Analytical Methods (cont.) 

EPA 524.1 
EPA 504.1 
EPA 531.1 
EPA 547 
EPA 550.1 
EPA 552.2 
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ANALYTICAL METHODS (cont.) 

D.. Radiochemistry of drinking water and wastewater. 
1. Gross Alpha 

' 2. Gross Beta 
3. Uranium 
4. Radon -222 

E. MICROBIOLOGICAL TESTING 

1. Total, Fecal, E. Coli Coliforms by 
Multiple Tube Fermentation 

2. Total & E. Coli Coliforms by MMO-MUG 

3. Heterotrophic Plate Count 

4. Total Coliform by Multiple Tubes 
Fermentation 

5 .  FecalIE. Coli by Multiple Tubes 
Fermentation 

6. Fecal Strep Bacteria 

7. BOD ICBOD 
* Standard Method - 19th Ed. 

Method 
EPA 900.0 
EPA 900.0 
EPA 908.0 
SM 7500 - Rn 

Method 

9221A" 

9223B 'k 

921% * 

Table 1-2 Analytical Methods (eont.) 

2.0 SAMPLE RECEIPT, PRESERVATION AND STOWAGE 

To provide representative samples for analysis, both field aid laboratory personnel must 
satisfactorily perform their duties. Field sampling is a critical part of the analytical process and 
can have a direct effect on data quality. All samples must be properly collected, preserved, and 
transported to the laboratory before analysis. 

2.1 SAMPLING PROCEDURES AND DOCUMENTATION 

Proper sampling in the field requires consideration of many aspects including: 
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o Sampling technique - ~ L  

o Contailiers ,used 
o Labeling the coiltaiiiers 
o - Preservation and Storage 

' 0  Transportation 
o .Documentation 

o Identification of analysis required to give useful results for the intended purpose 

The items discussed in this section touch on several of these ltey elements in environkental 
sampling and analysis. 

2.1.1 Chain of Custody 

An overriding consideration ;foraccur&e analytical results is the ability to demonstrate that the 
samples have been obtained from the locations stated and that they have reached the laboratory 
without alteration. To accomplish this, evidence of collection, shipment, laboratory receipt, and 
laboratory custody must be documeilted. 

Docuinentation is accomplished through a "chain of custody" (COC) form that records each - 

sample and the individuals responsible for sample collection, shipment and receipt. A sample is 
considered in custody if it is: 

In a person's actual possession 0 

o In view after being 'in physical possession 
o Locked up so that no one can tamper with it after having been in 

physical custody 
o In a secured area, restricted to authorized personnel 

Figure 2-1 represents a chain of custody form (COC) that is used by CLSB personnel in 
collecting- and shipping samples. 
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Each individual w11o has the saniples in tlieir possession signs the COC fom. Preparation of the 
COC shall be as follows: 

o The person collecting the samples shall initiate the chain of custody 
record, in the field. Samples can be grouped for shipment and can use a 
common COC form. " 

o The record shall be completed in the field to indicate project, sampling team, and 
other necessary infomztion. 

o. If the person collecting the sample does not transport the samples to the 
laboratory, or deliver the sample containers for shipment, the first block for: 
Relinquished By , Received By shall be completed in the 
field. 

o The person transporting the samples to the laboratory or delivering them for 
shipment shall sign the record f o m  as: Relinquished By 

o If the saniples are shipped to the laboratory by comercial carrier, the COC form 
shall be sealed in a watertight container, placed in the shipping container, and the 

container sealed prior to giving it to the carrier. 

o If the samples are directly transported to the laboratory, the COC forrn shall be 
kept in possessioil of tlle person delivering the ssunples. 

o For ssunples shipped by commercial carrier, tlie weigh bill shall serve as an 
extemsiom of the chain of custody record between the final field custodian and 
receipt in the laboratory. 

o Upon receipt in the laboratory, the Sample Control Manager, or representative, 
shall open the shipping containers, compare the contents with the COC record and 
sign and date the record. 

o If discrepancies occur, the sample in question shall be segregated from normal 
sample storage and the field personnel immediately notified. 

o COC forms 311all be maintained with the records for a spe~ific project, becoming a 
part of the data package. 

Multipart COC forms may be used so that a copy can be returned to the person shipping the 
samples after tliey are received in the laboratory and after the laboratory disposes of the samples. 
Otherwise, photocopies will be made and distributed. 

20 
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Three fornis are for the exclusive use of the Microbiology Department. The receipt of sample, 
data and results are not entered into the LIMS system. 

2.1 . l .  1.1 Coliform Bacteria, 1 5 ' ~ u b e  Dilution, WaterIWastewater Fom, Figure 2.2 

This form is for the collection of waterlwastewater samples for the above described analysis. 
The form has all sample collection information and all data reporting sections included. The 
form is completed when analysis of samples is finished. After the form is reviewed by the 
laboratory director, a copy is kept in the internal filing system and a copy is sent to the client. 

, ' 

2.1.1.1.2 Colifom Bacteria Report Form, Figure 2.3 

This form is for the collection of drinking water for the analysis for Coliform Bacteria. As 
.above, the form has all collection illformation and all data reporting sections included. The f o m  
is complete ,when the analysis data is entered. After the form is reviewed by the laboratory 
director, a copy is kept in the internal filing system anda copy is sent to the client. ' - - . 

2.1.1.1.3 General Physical Analysis Form, Figure 2.4 

This form is for the collection of drinking water for general .physical analysis. As above, the 
form has all collectioii information and all data reporting sections included. The form is 
complete when the analysis data is entered. After the form is reviewed by the laboratory 
director, a copy is kept in the internal filing system and a copy is sent to the client. 
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2.1.2 ' FIELD COLLECTION AND SHIPMENT 
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Prior to collecting samples, the colle~tion team must consider the analyses to be performed so 
that proper sample containers and shipping containers can be assembled and proper preservatives 
added to containers. In addition, field logs, record sheets, chain of custody forms (COC) and 

analysis records must be assembled. 

All records required for proper documentation must be completed by the field team. The 
primary documenting record is the COC form, the Sample Receiving Log-in Sheet and the 
records in the LIMS system as discussed in Section 2.2. 

In addition to initiating the COC form, field personnel are responsible for uniquely identifying 
and labeling samples, providing proper preservation, and packaging samples .to preclude . - 
breakage during shipment. 

2.1.2.1 Labeling 

Every sample shall be labeled to identify: 
1 

o Project or job number 
o Sample location (such as well number) 
o Sampling date and time . 

-0 Person obtaining the sample 
o S a p l e  preservatioldconditioning method, if applicable 
o Analysis requested 

I 2.1.2.2 Sample Containers and Preservation ' 

I -. 

Containers provided by CLSB have been purchased fiom commercial suppliers and are certified I 

I as to being cleaned per USEPA procedures for low level chemical analysis. Samples must be 
placed in containers &ompatible with the intended analysis and properly preserved. Also, 
collectors of samples must consider the time interval between acquiring the sample and analysis 
(holding time) so that the 'sample is representative. Table 2-1 provides requirements for various 
analytical parameters with respect to preservation, method and maximum holding time between 
collection and analysis. 

2.1.2.3 ' Sample Transportation 

Shipping containers are to be sealed prior to shipment,- whether shipped by direct transport by 
field persomiel or commercial carrier. The only exception is if sufficient holding time exists so . : 

that the samples can be held in the field, but it will be necessary to re-ice the containers prior to 
or during transport. 
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2.1.2.4 Request for Analysis 

The final step in providing information to the laboratory is the "Analysis Requested" portion of 
the COC form. The Analysis Requested, included on the CLSB COC form (Figure 2-I), shall be 
completed by the field personnel and included with the COC record. Any other form, provided 
by the client, that details the requested analysis may be substituted for the COC form provided 
sufficient information is included. It is imperative that the "Analysis Requested" information be 
provided to enable the lab to comply with maximum allowable saniple holding times. 

2.2 RECEIPT OF SAMPLES ATTLl CHAIN OF CUSTODY 

Smples are stored either in a cold room at 4' @ or in a refrigerator or freezer depending on the 
type of samples and analysis. Samples for volatile analyses, such as EPA 6011602, are stored in 
separate refrigerators. 

The Saniple Receiving staff will receive the samples and: 

o Examine all sanlples and determine if proper temperature and preservation have 
been maintained during shipment. If samples have been damaged during 
shipment, the remaining samples shall be carefklly examined to determine 
whether they were affected. Any samples affected shall also be considered 
damaged. It will be noted on the COC record that specific samples were 
damaged. The Smple Receiving supervisor is notified and the client is contacted 
as to the damage. 

o Compare samples received against those listed on the Chain of Custody. 

o Verify that sample holding times have not been exceeded. 

o Sign and date any Chain of Custody form and attach any waybill to the Chain of 
Custody. 

o Place the samples in proper laboratory storage. 

o Enter the client name in the laboratory Sample Log-in Sheet. 

o Enter all login information into the coizlputer information system. 

o Issue and distfibute a work order to the appropriate analytical department. 

o Place the completed chain of custody records in the p r o j ~ ~ t  file. 
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After sample receipt and inspection, the log-in personnel will sign the COC form. For samples 
delivered by mail or by a third party, the client should include a signed COC form with all the 
required information. A signed copy of the COC form will be included in the final report and in 
a QC package report to be kept in our archive room. 

2.3 PRESERVATION, STORAGE AND DISPOSAL 

2.3.1 Sample Preservation 

Preservation of samples is addressed in several of the references in Section .2.1. Additionally, 
Table 2- 1 sunmarizes preservation methods. 

2.3.2 Laboratory Storage of Samples- - 

, . 
The primary consideration for sample storage is: 

0 - The extraction and analysis of samples within the prescribed holding times for the . 
parameters of interest. 

The requirements of Table 2-1 for holding times shall be used. Placingof samples in the proper 
storage environment is the responsibility of the Sample Control Manager, who should notify the 
Laboratory Director, or department supervisor, if there are any samples that must be analyzed 
immediately because of holding-time requirements. 

2.3.3 Sample Disposal 

Ultimate disposition of the samples is addressed in CLSBYs Haz-Waste Disposal Plan. There are 
several possibilities for sample disposition; 

o The sanlple may be completely consumed during analysis. 

o Samples may be returned to the client or location of sampling for disposal. 

o The samples may be stored after analysis. Proper environmental control 
and holding time must be observed if reanalysis is anticipated. Otherwise, 
environmental conditions for storage will not be observed. 

The Sample Control Manager shall determine disposition of samples if not specified on the COC 
(Figure 2-1). In general, CLSB. does not maintain samples and extracts longer than 30 days 
beyond receipt of analytical data by the customer, unless otherwise specified. 
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2.4 Initiation of Testing Program 

As stated in Section 2.1.1, the COC form (including the Analysis Request) shall be submitted 
with the samples to the laboratory. 

If the analytical programt is not defined with the sample shipment, the Sample Control Manager 
shall immediately notify the responsible field personnel for definition of the analysis jsrbgr&; If 
the samples are external to CLSB, the client shall be contacted to determine the testing program. 
The Sample Control Manager will store the samples as appropriate. The COC form, Sample 
Log-in Sheet, and the LIMS record remain the primary sample documents. 

The Laboratory Director or Laboratory Manager is responsible for prioritizing samples on the 
basis of holding time and required turn around time. 
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PRESERVATIVE 
HOLD 
TIME - 

GC VOLATILES: , 
I I I I 

I \EDB I DBCP (EPA 5041801 1 ( N ~ Z S Z O ~  1 14 days 
A I 

Purgeable Aromatics or BTEX 
Purgeable Aromatics & Halocarbons 
Purgeable Halocarbons 
Purgeable p on-~alogenated Hydrocarbons 

PETROLEUM FUELS: 

PCBs: 

EPA 60218020 
EPA 502.218021 
EPA 60118010 
EPA 801 5 

. 

GCIHPLC SEMI-VOLATILES: 
Phthalate Esters 
Benzo(a)pyrene 
Formaldehyde 
NitroaromaticslNitroamines (Explosives) 
Polynuclear Aromatic Hydrocarbons 
Acrolein & Acrylonitrile 
Phenols ' 

Na2S203 
Na2S203, HCI 

Na2S203 
None 

TPH Gasoline, BTEX, MTBE 
Oxygenates 
TPH Extractables (DiesellOil) 
Oil & Grease . . 

TRPH 

. - - -  

14 days 
14 days 
14 days 
14 days 

i 

EPA 506 
EPA 550 
EPA 831 5 . 

EPA 8330 
EPA 61 01831 0 
EPA 831 6 
EPA 420.1 

Polychlorinated Biphenyls (PCBs)-water 
Polychlorinated Biphenyls (PCBs)-oil 
Pesticides and PCBs 

Carbamates . 
Chlorophenoxyacid Herbicides 
Organochlorine Pesticides 
Organophosphorus Pesticides 
Triazine P.esticides 

EPA 801 5m160218020 
EPA 8260m 
EPA 8015m ' ' 

EPA 1664 
EPA 1664 SGT 

Volatile Organic Compounds, 

Volatile Organic Compounds-drinking water 
Semi-volatile Organic Compounds 
Phenols 
Phthalate Esters 

I~exavalent Chromium ~EPA 71 96/71 99/21 8.6 1  one 24 hours 

None 
None 
None 
None 
None 
None 

His04 

EPA 508160818082 
EPA 8082 
EPA 8080/5081608 

GCIMS: 

EPA 5311632 
EPA 8151Al515 
EPA 8081N508 
EPA 8141A 
EPA 507 

METALS ANALYSIS: 

HCI 
HCI 
None 
HCI 
HCI 

14 days 
7 days 
3 days 
7 days 
7 days 
14 days 
28 days ' 

EPA 6241824018260 

EPA 524.2 
E PA 62518270 

EPA 62518270 
EPA 62518270 

Metals 
Mercury 

14 days 
14 days 
7 days . 

28 days 
28 days 

None 
None 
None 

None- 
None 
None 
None 
None 

7 days 
7 days 
7 days 

7 days 
7 days 
7 days 
7 days . 

7 days 

HCI 

HCl 
None 
None 
None 

EPA 601 0170001200 
EPA 245.117040 

14 days 

14 days, 24 hrs WIO HCI 
7 days 

' 7 days 
7 days 

HNO3 
HN03 

6 months 
28 days 
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HOLD 
ANALYSIS METHOD - PRESERVATIVE TlME 

TABLE 2-1 

MICROBIOLOGY: 

INORGANIC ANALYSIS: 
Alkalinity , 
Ammonia 
BOD 
Bromide 
Chlorate 

Chlsride 
COD 
Color 
Conductivity 
Corrosivity-Langlier Index 
Cyanide 
Dissolved Oxygen 
Flash Point 
Fluoride 
Hardness 
Iodide 
MBAS Surfactant 
Nitrate 
Nitrite 
Odor 

Ortho-phosphate 
Paint Filter Liquids Test 
Perchlorate 
Percent Moisture 

None 

HzSO4 
None 
None 
None 

None 

H2SO4 
None 
None 
None 
NaOH 
None 
None 
None 
HN03 
None 
None 
None 
None 
None 

None 
None 
None 

EPA 310.1 
EPA 350.2 
EPA 405.1 
EPA 300.0 
EPA 300.0 

€PA 300.0 
EPA 41 0.4 
EPA 140.1 - 
EPA 120.4 
SM 23308 
EPA 335.219010 
EPA 360.1 
EPA 4 01 0 
EPA 340.2 
EPA 200.7 
EPA 300.0 
EPA 425.1 
EPA 300.01353.2 
EPA 300.01353.2 . 
EPA 14 0.2 

SM 4500-P 
EPA 9095 
EPA 300.01314.0 
SM 25408 

24 hours 
8 hours 
24 hours 

8 hours (24hrs D.W.) 

14 days 
28 days 
48 hours 
28 days 
28 days 

28 days 
28 days 
48 hours 
28 days 
14 days 
14 days 

Immediate 
NIA 

28 days 
6 months 

- - 28 days 
48 hours 
48 hours 
48 hours 
24 hours 

48 hours 
NIA 

A 

Na~S203 

Na~S203 
Na2S203 

Coliform bacteria-drinking water 
Coliform bacteria-waste water 
Heterotrophic Plate Count 
Fecal Streptococci 

Immediate 
28 days 

NIA 
28 days 

NIA 
28 days 
7 days 
7 days 
28 days 
28 days 
48 hours 
7 days 

9 days 
48 hours 

p H  
Total Phosphorus 
Reactivity 
Silica 
Specific Gravity 
Sulfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total Settleable Solids 
Total Solids 

Total Suspended Solids 
Turbidity 

MMO-MUGISM 9221 
MMO-MUGISM 9221 
SM 9215 
SM 9230 

EPA 150.119040 
SM 4500-P 
SW 846 
EPA 200.716010 
SM 271 OF 
EPA 300.0 
EPA 376.219030 
EPA 160.1 
EPA 351.3 
EPA 415.1 
EPA 160.5 
EPA 160.3 

EPA 160.2 
EPA '1 80.1 

None 

HzS03 
None 
None 
None 
None 
Zn-Ac 
None 

HzS04 
H2SO4 
None 
None 

None 
None 
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SAMPLE LOG-IN FORM 

CLS# S COC# Date received 

Received by: 

Delivered by: 

Packaging: cooler DOT' packing other (specify) 

Did package come with shipping slip? . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .yes no 

If yes, tracking number : 
- 

Were custody seals present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no ' 

If yes, how many? Date Signed?. . . .  yes no Intact?. . . .  yes no 

Custody papers sealed? . . . . .  yes no Inside packaging?. . . . .  yes no 

Did sample containers arrive intact?. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no 

If no, list any samples broken 
Shipping preservation: blue ice ice none other 

Temperature upon receipt: OC IRrTHERM Blank. . .  yes no 

Geiger counter test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Negative Positive 

Chain of custody filled out properly? . . . . . . . . . . . . . . . . . . . .  not present yes no 

Did receiver sign chain of custody in correct place? . . . . . . . . . . . . . . . . . .  yes no 

Were sample labels complete? 

(ID, date, time, signature, preservative) . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no 

Did sample labels agree with chain of custody? . . . . . . . . . . . . . . . . . . . . . .  yes no 

Were correct containers used for tests indicated? . . . . . . . . . . . . . . . . . . . .  yes no 

If no, was pink slip filled out noting discrepancy? . . . . . . . . . . . . . . . . . . . .  yes no - 
Also, if no, was customer called and notified? . . . . . . . . . . . . . . . . . . . . . . .  yes no 

Were correct preservatives verified?. . . . . . . . . . . . . . . . . . . . . . . . . .  NIA yes no 

If yes, pH of non-volatile samples 

Was sufficient amount of sample delivered? . . . . . . . . . . . . . . . . . . . . . . . .  .yes no 

Were bubbles absent in VOA samples?. . . . . . . . . . . . . . . . . . . . . . . .  NIA yes no 

Date samples were logged in By whom: 

Additional comments: 
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3.0 MATERIALS AND STAND S 1 SOURCES AlVD PREPARATION 

The quality of reagents, solvents, gases, water and laboratory vessels used in analyses must be 
lmown so that their effect upon analytical results can be defined. Materials purchased by CLSB 
meet the requirements stated below or as denoted in specific analytical procedures and are 
controlled as stated. Requirements must also be met for internally prepared materials such as 
water. 

The Quality Control Manager or other person as assigned by the Laboratory Director will retain 
responsibility for purchasing materials and controlling them in the laboratory. The duties of the 
materials coordinator include: 

o Specifying in purchase orders suitable grades of materials (grade should be 
defined by the QC Manager or Laboratory Director). 

o Verifying upon receipt that materials meet requirements and that, as applicable, 
material certificates are provided and maintained in the laboratory record system. 

o The identification and proper storage of materials. 

o Verifying that material storage is properly maintained and material is removed 
from use when expired. 

3.1 REQUIREMENTS POW REAGENTS, SOLVENTS, AND GAS 

Chemical reagents, solvents and gas are available in a variety of grades of purity, ranging from 

tecbcal grade to ultra-pure grades. The purity required varies with the analytical method. The 
I parameter measured, and the sensitivity / specificity of the detection system are important factors 
I in determining the purity of the reagents required. 

Standards are obtained from PJIST and commercial sources and are traceable to EPA, NIST 
CRADA (Cooperative Research And Development Agreement) or A2LA (American Association 
for Laboratory Accreditation). Our commercial suppliers include credible companies such as 
Ultra-Scientific, Chem Service, VWR., Aldrich, ... etc. Certificates for all standards are obtained 
and kept in a department log booldfile that is available for review and inspection. If two sources 
of a standard are used, at least one standard shall have a certificate and the other shall be 
traceable to the certified standard through comparative study. All standards, stock or working, 
are labeled by their name and traceable to the standard logbooks. Expiration dates are also found 
on the labels and in the logbooks. 'No expired standards shall be used. All logbooks pertaining 
to standards and standard traceability are audited by the QAIQC department. 
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- 

Carrier gas, solvents, acids and deionized water are checked on a batch wise basis. In this way it 
is possible to avoid systematic contamination of samples without repeating a set of samples, as 
would be the case if we relied' only on method blanks to detect such contamination. 

3.1.1 General Inorganic Analyses 

In general, Analytical Reagent Grade (AR) reagents and solvents are adequate for inorganic 
analyses. Primary standard reagents shall be used for standardizing ali volumetric solutions. All 
prepared reagents shall be checked for accuracy. 

Ipdjvidu@, kalytical methods specify the reagents that require frequent .standardization.or special 
treatment. T; minimize potential deterioration, the analyst should .+,limit$ volume of 
such reagents, depending on the quantity required over a given period of time. -. 

. 
3.1.2 Trace Metals Analyses 

All standards used for atomic absorption and emission spectroscopy shall be spectro-quality. It 
is recommended that other reagents and solvents also be spectro-quality, although, in some cases, 
AR grade may be satisfactory. Standards are prepared by the analyst, or purchased directly from 
suppliers provided the materials meet the requirements of the analytical method. 

In general, fuel and oxidant gas used for atomic absorption can be commercial grade. - 

Compressed air can be commercially supplied, zero grade or supplied by laboratory air 
compressors if adequate pressure is maintained and the air is filtered to remove oil, water and 
possible trace metals. 

3.1.3 Organic Chemical Analyses 

AR is the minimum acceptable grade for materials used for organic analyses; use reference grade 
standards only as necessary. Special note should be made of the assay of standard materials. 

- 

Some GC detectors require that solvents, standards and samples be free of certain classes of 
compounds. For example, use 'of the flame photometric detector requires that reagents and 
solvents be free of sulfur and phosphorus interference. 

Pesticide-quality solvents are required for low-concentration work. AR grade solvents are 
adequate for analyzing industrial waste samples. However, the contents of each solvent lot must 
be checked to determine suitability for the analyses. Similarly, all analytical reagents and other 
chemicals must also be routinely checked. 
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3.1.4 Water 

Deionized' water is used for dilution, preparation of reagent solutions and final rinsing of 
glassware. Water quality shall be determined daily by measuring specific conductance and shall 
be recorded in a logboolr. A resistance equal to or greater than 18.3 inegohms/cm at 25' C is 
required. This is equivalent to less than 0.1 mg/L of ionized material. 

Organic-free water is required for niicrobiological and volatile organic analyses. Organic-free 
water may be verified by the purge-and-trap technique on the GC. 

When determining trace organics by solvent extraction and gas chromatography? specialty water 
such as HPLC grade water with sufficiently low background must be used. Pre-extraction of the 

e . 1  r l  1 . I  1 - 21. . .l. . . . - .  1- 1 . . 1 . P 1  :.. . i . . . . ' . - 4 . .  -.. . . :  .'I - .  
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the water. 

3.1.5 Compressed Air 

Compressed air must be free of oil, water and dirt and of high quality, dry grade. The usual 
quality of compressed air for laboratory use is Ultra Zero. 

Containers used in the laboratories can affect the quality of results. Material composition, 
volunetric tolerances and cleaning are important considerations in laboratory containers. Sample 
containers are discussed in Section 2.1. 

3.2.1 Composition of Laboratory Containers 

Soft .glass containers are not recommended for general use, especially for the storage of reagents. 
The glass recommended for general use is chemically resistant borosilicate glass, such as is 
manufactured under the trade names of Pyrex or Kimax. This glassware is satisfactory for 
analyses performed by CLSB unless otherwise noted in the sampling or testing procedure. The 
use of plastic vessels, containers and other apparatus made of Teflon, polyethylene, polystyrene 
and polypropylene is desirable for certain spedified applications. 

The following guidelines should be considered when selecting the material composition of 
laboratory vessels: 

o Borosilicate or polyetliylene bottles are to be used for the storage of reagents and 
standard solutions, unless otherwise specified. 

o Plastic containers should not be used for reagents and solvents in organic 
analyses. 
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o Dilute metal solutions have a tendency to plate out on container walls over long 

periods of time; therefore, standard solutions should be prepared at the time of 
analysis. 

C 

- .  o The use of disposable glassware is satisfactory for sbme analyses, such as the use 
of disposable test tubes for use with some automatic samplers. 

o - Plastic bottles of polyethylene and Teflon are satisfactory, in general, for the 
shipment of water samples. However, strong mineral acids such as sulfuric acid 
and organic solvents readily attack polyethylene. 

I 

o Borosilicate glassware is not completely inert, particularly to alkalis. Standard 
solutioi~s of silica, boron and the alltali metals should be stored in polyethylene 
bottles. 

I 3.2.2 Volumetric container Specifications 

CLSB shall use glassware of sufficient accuracy as required for each analytical procedure. This 
includes volumetric flasks, volumetric pipettes and accurately calibrated burets. Less accurate 
types of glassware, including graduated cylinders and serological and measuring pipettes have 
specific uses when less exact volumes are permitted by the analytical procedure. 

I 

In general, volumetric containers will not be calibrated by CLSB unless required by a specific 
I analytical method. However, volumetric glassware shall be purchased with the objective of 

meeting the correct end use of the container in an analytical procedure. 

3.2.3 Glassware Cleaning Requirements 

Methods of cleaning glassware 'are selected according to the substances that are to be removed 
and the analytical analysis required. 

For inorganic analytical uses, all glassware will be placed into detergent water immediately after 
use and must not be allowed to dry. After a thorough soalung, glassware will be scrubbed and 
rinsed at least.3 times with DI water. Glassware will also be rinsed twice with 5% nitric acid 
solution and then rinsed with D.I. water, air dried and stored in an upright position. 

Glassware used for phosphate determinations will not be washed with'detergents containing 
phosphates. This glassware must be thoroughly rirised with tap water and deionized water. For 
ammonia and Kjeldahl nitrogen determination, the glassware must be rinsed with ammonia-fiee 
water. 



CLSB Labs QA Manual 
Revision 1.0 October 31, 2003 

Section 3 

Glassware used in the determination of trace organic constituents in water should be as free as 

possible of organic contaminants. Glassware used for organic analysis should be soalced in hot 
water containing detergent for two hours, then scrubbed, re-soaked in cllem-solve for two hours, 
rinsed with D.I. water and allowed to dry. Once the glassware has dried it will be rinsed with 
methanol, air-dried and stored with open end sealed with aluminum foil. 

Sampling bottles are all purchased certified clean, but if not they will follow the above procedure 
for cleaning, depending on the analysis requested. Bottles used for the collection of samples for 
organic analyses are rinsed successively wit11 acid cleaning solution, tap water, deionized water, 
and, finally, several times with a redistilled solvent such as acetone, hexane, petroleurn ether or 
chloroform. Caps should be washed with detergent, rinsed with, tap,.water, deionized water and 
solvent. Liners are treated in the same way as bottles and are stored in a sealed container. 

Alternate methods for cleaning may be used if it is demonstrated (such as by blanlc analysis) that 
the result is satisfactory. Also, disposable glassware may be used if applicable to the analytical 
procedure. 

3.3 STORTNG AND MAINTAINWG REAGENTS AND'SOLVENTS 

The following shall apply for storing and maintaining reagents and solvents: 

o All standards and reagents will be logged into the standard logbook, and the worlcr 
standard logbook, upon receipt or formulation of. . 

o Standard reagents and solvents are stored in accordance with the manufacturer's 
recommendations. 

o Light-sensitive standard reagents or solvents are stored in a cool, dark place. 

o Organic reagent standards are stored at 4' C + 2'. 

o Organic reference materials are stored at 4' C + 2'. 

o Standards are not maintained longer than recommended by the manufacturer or as 
specified in the analytical method. 
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4.0 INSTRUMENT CALIBRATION, MAINTENANCE AND REPAIR 
. . 

Modern environmental chemical analysis is heavily dependent on properly maintained and 
calibrated insti-uments. The sensitivity and reliability of these high precision instruments require 
periodic maintenance and calibration to assure precise and accurate measurements. Therefore, 

I CLSB staridard procedures include routine instrument calibration and maintenance. 

4.1 CALIBRATION 

The calibration program verifies that equipment is of the proper type, range, accuracy and 
precision to provide dslta' compatible with specified requirements. All instruments and 
equipment that measufe a quantity, o r  whose performance is expected at a stated level, a re  
subject to calibration. 

This section of the .QA Manual prescribes the practices used by the laboratory to implement a 
calibration program. Implementation is the responsibility of the laboratory management and 
arialysts. The Quality Assurance Manager shall review the implementation of the program. 

Two types of calibration are discussed in this section: 

o Operational calibration is routinely performed as part of instment use, such as 
the development of a standard curve for use with an atomic absorption 
spectrophotometer. Operational calibration is generally performed for instrument 
systems. 

~ o Periodic calibration that is performed at prescribed intervals for equipment, such 
as balances apd ovens. In general, equipment that can be calibrated periodically 
is a distinct, single purpose unit and is relatively stable in performance. 

4.1.1 Calibration Program 

The prograni of calibration for laboratory instruments contains the following elements: 

I 4.1.1.1 Calibration Procedures ~ 
Whenever possible, recognized procedures, such as those published by ASTM or the USEPA, or 
procedures provided by manufacturers, shall be used by CLSB. If established procedures are not 
available, a procedure shall be developed considering the type of equipment, stability 
characteristics of the equipment, required accuracy and the effect of operational error on the 
quantities measured. As a minimum, the procedures shall include: 

o Equipment to be calibrated 
o Reference standards used for calibration 
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o Calibratioa technique and sequential actions 
o Acceptable performance tolerances 
o Frequency of calibration 
o Calibration documentation format 

4.1.1.2 Calibration Frequency 

Instruments and equipment .shall be calibrated at prescribed intervals and/or as part of the 
operational use of the equipment. 

Frequency shall be based on the type of equipment, inherent stability, manufacturer's 
recommendations, values provided in recognized standards, intended use, effect of error upon the 
measurement process, and prior experience. Calibration frequency is given in the method 
working SOP'S that are in every CLSB laboratory. 

4.1.1.3 Calibration Reference Standards 

Two types of reference standards are used within every CLSB laboratory for calibration: 

0 Y H Y  S1CA.L S IAJYUAKUS such as weights tor calibrating balances and 
certified thermometers for calibrating working thermometers and ovens. 
These are generally used for periodic calibration. 

o CHEMICAL STANDAFtDS such as Standard Reference Materials 
(SRMs) provided by the National Institute of Standards and Technology 
(NIST), EPA check standards, laboratory control standards or working 
(calibration) standards. 

Whenever possible, physical reference standards shall have k n o w  relationships to iiationally 
recognized standards (e.g., NIST) or accepted values of natural physical constairts. If national 
standards do not exist, the basis for the reference standard shall be documented. 

Physical reference standards shall be used only for calibration and shall bk stored separately from 
equipment used in analyses. 

In general, physical reference standards shall be at least four to ten times as accurate as the 
requirements for the equipment that they are used to calibrate; physical standards should be 
recalibrated every three years by a certified external agency. 

Whenever possible, chemical reference standards shall be directly traceable to NIST SRMs. If 
SP2vfs EC EG: z~~!zb!c, ~ G ~ X X E &  cf c c ~ t i 5 c d  Yigh pxity q;;ill be XSC?~ ;TCFZ?C C Z % ~ Z ~ G Z  

standards. 
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4.1.1.4 Calibration Records 

Records shall be maintained for each .piece of equipment subject to calibration. Records 
demonstrating accuracy of reference standards shall also be maintained. 

Records for periodically calibrated equipment shall include, as appropriate: 

Identification number of equipment and type of equipment 
Calibration frequency and acceptable tolerances 
Identification of calibration procedure used 
Date calibration was performed 
Identity of CLSB personnel andlor external, Pw 'agencies . ,. . - . .-yrforming 
calibration 
Reference standards used for calibration 
Calibration data 
Certificates or statements of calibration provided by manufacturers and 
external agencies, and traceability to national standards 
Information regarding calibration acceptance or failure and any repair of 

failed equipment 

Records for periodically calibrated equipment shall be maintained by the Instrument or in a 
secure location that is accessible. . - . - 

For instruments and equipment that are calibrated on an operational basis, calibration generally 
consists of determining instrumental response against compounds of known composition and 
concentration or the preparation of a standard response curve of the same compound at 'different 

' 

concentrations. Records of these calibrations are maintained in several ways: 
- . 

o ' The calibration data are kept with analytical sample data, and/or 
. . o A logbook is prepared 'for each instrument that contains all calibration 

data. 

The former method provides response factor.infomation directly with the analytical raw data so 
that the .data can be readily processed and verified. The latter method provides an ongoing 
record of the calibration undertaken for a specific instrument, 
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CLSB LABS 

ION CHROMATOGWHY RUN LOG 
EBA M300.0, IC 101 

Date: Analyst: Anion: 

Check Stnd ID: Spike Stnd ID: Calibration Date: 

Figure 4-1 Instrument Use Log 



. . . . 

. .. 
. , 

4.1.2 , operational Calibration 
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, . . I 

Operational calibration is performed as part of the analytical procedure. Included are the I 

. analysis. bf a method blank and the of a standard response (standard calibration) 
curve. I 

. 
A brief discussion of the analysis of method blanks and preparation of standard curves and 
guidelines for the major instrument systems within the laboratory follows. 

4.1.2.1 General Calibration Procedures 

T I -  - 7.-!A!-1 .-I - - - -  -J? - 1-1- --.-A ---- L--.L:---  .--. ---.---- ----.-: ..-- &I-- - - l -d.:---  - - - A  ---d.:JZ--L---  -J? ~ 1 -  - ' 
1 11b llllLlUl p1lClaL UL U  1UUUlClLUlJ-LLaLlll rl U~lCUlL lLYUllcll3 LllL r3blbbLlUll UllU Lbl  LlLlLULlUll U l  Lllb 

method best suited for an individual parameter. Certification, or verification; is the elimination or 
minimization of determinate errors that may. be due to analyst error, the use of 
less-than-optimum equipment, reagents, solvents or gases. The quality of materials, even though 
they are AR grade or b.etter, may vary from one source to another. The analyst must determine, 
through the use of reagent andlor solvent blanks, if materials are free from interfering substances 
that could affect the analysis. Other steps in certifying the method include the determination of a 
method blank and the preparation of a standard calibration curve. 

Method Blank 
. - 

4.1.2.1.1 

After determining the individual reagent or solvent blanks, the analyst defines the method blank 
to determine if the cumulative blank interferes with the analysis. The method blank is defined by 
following the procedure step by step, including the addition of all of the reagents and solvents, in 
the quantity required by the method. If the cumulative blank interferes with the determination, 
steps must be taken to eliminate or reduce the interference to a level that will permit the 
combination of solvents and reagents to be used. 

A method blank should be determined whenever an analysis is made. The number of blanks, is 
determined by the method of analysis and the number of samples analyzed at a given time. 

4.1.2.1.2 Standard Calibration Curve 
, , 

. Concurrent with the preparation of reagent and method blimks, a standard calibration curve is 
prepared for the instrumentation. Preparation of a standard calibration curve is accomplished by 
using calibration standards. 

Calibration standards are also referred to as "working standards". They are prepared by mixing 
the species to be analyzed into the solvent that is to be introduced into the instrument. 



CLSB Labs BA Manual 
Revision 2.0 April 15,2004 

Section 4 

The concentrations of the calibration standards are chosen to cover the working range of the 
instrument. All sample measurements are made within this working range. The calibration 
curve is prepared by plotting .instrument response versus concentration of the species analyzed. 
Actual s q l e  concentrations are then read directly fkom the calibration curve or detefmined by 
interpolation. Data reduction is done manually and/or by electronic data systems. 

4.1.2.2 Calibration of the Gas Chromatograph and Gas ChromatograpWMass Spectrometers 

Calibration of the gas chromatographs or gas chromatographhass spkctrometers for organic 
compound analyses is perfomled simultaneously with the standardization of the instrument. A 
five-point standard curve is initially analyzed to calibrate instrument response and to define the 
working range of the instrument for the compounds of interest, . 

After initial calibration is established, mid-point calibration standards are run to confirm 
continuing instrument calibration. The acceptance criteria are method specific and are strictly 
adhered to. 

Response Factors (W) are to be calculated for each compound at each concentration level 
(acceptable response factors are given in the individual method SOP'S). These RF will be 
averaged to generate the mean F S  for each compound over the range of the standard curve. The 
mean response factor will be used to calculate the sample concentration of the compound of 
interest. 'When sample responses exceed the range of the standard curve, the sample will be 
diluted to fall within the range of the standard curve and be reanalyzed. The results of the daily 
GC standardization will be tabulated and filed with the corresponding sample analyses. 

4.1.2.3 Calibration of Inductively Coupled Plasma Spectrometer (ICP) . and Atomic 
Absorptioil Spectrophotometer (AA) 

The ICP and AA are standardized for the metal of interest by the analysis of a set of calibration 
standards prepared by diluting a stock solution of laown concentration. Working standards are 
prepared by dilution of the stock standard. The concentration of the calibration standards is 
chosen so as to cover the working range of the instrument. Subsequently, all sample 
measurements are made within this working range. Once the working standards are prepared, 
they are analyzed on the ICP or AA, and the instrument response is calibrated to provide a direct 
readout in milligrams of metal per liter of water. 

The calibration is accomplished by inputting the metal concentration equivalent to the readout in 
absorbance units during analysis of the working standards. 

Once the instrument has been initially calibrated, the analysis of the working standards is 
repeated during s a p l e  analysis to standardize instrument response during analysis and confirm 
the calibration settings. A typical analysis sequence is as follows: 
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. o  Working standards are prepared by dilution of a stock standard sol~ltion 
for the metal of interest. 

o A calibration curve within the working range of the instrument is 
established by analysis of five working standards. 

o The working standards are reanalyzed to confirm the calibration settings. 
If the calibration settings are not confirmed, the instrument is recalibrated. 

o The samples are analyzed for the metal of interest. 
o During sample analysis, a midpoint standard is analyzed to monitor 

instrument stability. If the analysis indicates that instrument calibration 
has changed. the instrument is recalibrated and the analysis is repeated. 

o Following completion of the sample analyses, the working standards are 
reanalyzed to confirm calibration settings. If calibration settings arc 
confirmed, the analysis is completed. However, if the calibration settings 
are not confirmed, the problem is corrected and the analyses are repeated. 

o Analysis data may be input (if available) into a computer data file for later 
calculation and normalization for matrix effects. 

4.1.3 Periodic calibration 

Periodic calibration shall be performed for equipment sucli as balances, thermometers, ovens and 
furnaces that are required in analytical methods, but that .are not routinely calibrated as part of 
the analytical procedure. Documentation of calibration shall be kept for each equipment item.' 

Calibration requirements are determined within the laboratory depending upon the equipment . 

used and its operating fuilction. Following is an example for the calibration of balances with 
examples of a calibration data sheet to serve as a guideline for the preparation of 
laboratory-specific procedures. 

4.1.3.1 Balances 

All balances shall be calibrated weelcly using weights traceable to the National Institute of 
Standards and Technology (FJIST). Calibration weights shall be Class S or better. Balances are 
calibrated by an external agency three times per year. 

Calibration of balances shall be to approximately 95 percent of balance capacity. ~ b c e ~ t a n c e  for 
balances that are direct reading.to 0.01 gram shall be i 0.01 g for 0 to 100 g and f 0.1 percent 
of the applied weight for more than 100 g. Figure 4-2 provides an example data sheet that can be 
used for 'balance calibration. - 
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Balmce #: Balmee N m e :  Balance SIN: 

* Tolerance ranges are in the fiont of this logbook 

Figure 4-2 Balance Log 
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4.2 INSTRUMENT MAINTENANCE AND REPAIR 

The purpose of instrument maintenance is to maintain proper equipment performance- and to 
prevent instruments and equi'pmknt fiom failing during use. An adequate maintenance program 
increases reliability of a measurement system and will include equipment cleaning, lubricating, 
reconditioning, adjustment and/or testing. 

Within the laboratory, the Laboratory Director is responsible for preparation and documentation 
of the program. Department Supervisors shall implement the program, and the QC Manager I 

shall review implementation to verify compliance. 
I I 
1 CLSB'S . . maintenance program considers several factors: 

- 
4.2.1 Instruments, equipment and parts that are subject to wear, deterioration or other 

I 

change in operational characteristics without periodic maintenance. 

4.2.2 The availability of spare parts within the laboratory to minimize downtime. 

I 4.2.3 Frequency that preventive maintenance is required. 

Preventive maintenance is performed on a routine basis and documented by department 
supervisors in a maintenance logbook assigned to each instrument. It should be noted if parts are 
replaced or if the instrument has deteriorated from use, etc. Figure 4-3 illustrates one type of 
maintenance log currently in use. 
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Instrument ID : 

Figure 4-3 Instrument Maintenance Log 

Date 

L 

---- 

Time Name MaintenancdSewicelParts/Remuks 



CLSB Labs QA Manual 
Revision 1.0 October 31,2003 

Section 5 

5.0 , QUALITY CONTROL SAMPLE ANALYSIS 

This section discusses samples that are routinely added to the normal laboratory sample stream to 
demonstrate that the laboratory is operating within prescribed requirements for accuracy and 
precision. Quality control samples are of lcnown content and concentration (with the exception 
of field blanks) to ensure that accuracy and precision can be determined and control charts can be 
prepared. Evaluation of this data is discussed in Section 8.1. 

The following is a discussion of the major types of quality control samples. QC samples will be 
malyzed as' recommended herein, unless analytical procedures prescribe other speclGc QC 
sample analysis. If the procedure is specific, the procedural requirements will be met. 

. . 
As stated, section 8.1 presents the statistical analyses of bese samples.. 

5.1 ANALYSES AND FREQUENCY OF BLANKS 

5.1.1 Trip Blank Analyses 
. - 

Volatile organics samples are susceptible to contamination by diffusion of organic contaminants 
through the Teflon-faced silicone rubber septum of the sample vial; therefore, trip blanks shall be 
analyzed to monitor for possible sample contamination during shipment. Trip blanks will be 
prepared by filling two VOA vials with organic-free water and shipping the blanks with the field 
lit. Trip blanlcs accompany the sample bottles through collection and shipment to the laboratory 
and are stored with the samples. Following the analyses, if the trip blanks indicate possible 
contamination of the samples, depending upon the nature and extent of the contamination, the 
samples may be corrected for the trip blank concentration or the sources re-sampled. 

Results of trip b l d  ahalyses should be maintained with the corresponding sample analytical 
data in the project file. - 

5.1.2 Method Blank Analyses - 

A method blank is a volume of deionized laboratory water. for water samples, or a purified solid 
' matrix for soillsediment samples, carried through the entire analytical procedure. The volume or 
weight of the blank must be approximately equal to the sample volume or sample weight 
processed. A method blank should be performed with each analytical batch of samples. 
Analysis of the blank verifies that method interferences caused by contaminants in solvents, 
reagents, glassware and other sample processing are known and minimized. ~esul t s  of method - 

blank analyses will be maintained with the corresponding analytical data in the project file. For 
a method blank to be  acceptable for use with the accompanying samples, the concentration in the 
blank of any analyte of concern must be no higher than the detection limit. 
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5.1.3 Holding Blank Analyses 

On a regular basis, a set of VOA vials containing organic-free water are prepared and stored 
along with client samples in the VOA-storage refrigerator. After one week, the holding blanks 
are analyzed by GC for possible organic contamination. If compounds are detected, the QC 
Manager will initiate a corrective action. 

5.2 ANALYSES AND FREQUENCY OF REPLICATES 

5.2.1 Replicate Sample Analyses 

R.eplicate analyses are performed to evaluate the precision of an analysis. Results of the replicate 
analyses are used to determine the relative difference between replicate samples, Criteria for 
evaluatiiig replicate sample results are provided in Section 8.1. A replicate analysis should be 
performed on every group of twenty samples analyzed. IPeplicate analysis results should be 
summarized on the quality coiitrol data summary form. 

The frequency of replicates is specified in many analyses, and CLSB analyzes, as a minimum, 
the percentage of replicate specified. The replicate aliquots are carried through the entire 
worlcup and analytical process. 

Care is taken to assure that soils and hazardous wastes are replicated at least as frequently as 
waters and wastewaters. 

5.2.2. Blind Replicate Analysis 

A blind replicate sample is a replicate sample that has been introduced as a separate .sample by 
the Quality Control Manager during the log-in process or prior to analysis. Evaluation of the 
replicate is discussed in Section 8.1. This data is reported to and summarized by the Quality 
Control Manager. 

5.3 ANALYSES AND FREQUENCY OF SPIkXD SAMPLES 

Samples are spiked with luiown miounts of chemical entities being measured in order to 
determine the percent recovery. 

5.3.1 .IVIatrix Spikes 

At least one matrix spike (MS) and one matrix spike duplicate (MSD) will be analyzed per 
analytical batch (if not enough sample is available for a matrix spike, then a Laboratory Control 
Sample and a Laboratory Control Sanlple Duplicate will be used as QC samples). A matrix 
spike is defined as'a sample matrix that has predetermined quantities of stock solutions of certain 
analytes added prior to sample extractioddigestion and analysis. 
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To evaluate the effect of the sample matrix upon analytical methodology, a separate aliquot 
sample should be spiked with the analyte .of interest and analyzed with the sample'. The percent 
recovery for the respective analyte will then be calculated. 

1 
! 
I .  If-the percent recovery falls outside quality control limits, the data should be evduated and the 

sample reanalyzed if criteria are not met. Matrix spike results should be summarized on the - 
quality control data sunmary sheets. 

A 

. . 

5.3.2 Regulatory Spikes 

When sample analysis requires values within a sp.ecified,percent recovery of a regulatory limit, 
the sample will be spiked: with a standard of concentration (suggested in the method) and&W.: 
spiked sample~&alyzed: Recoveries are calculated and reported on a percent basis. In this ' 
manner, the spike serves to provide information on accuracy of the procedure. 

5.3.3 Replicate Spiltes -. 

Certain methods specify running replicate spikes. A regulatory spike is a subpart of replicate 
spike. Frequently, the replicate spilte is run at one to five times the concentration of the observed 
sample value or at one to five times the background level, depending on method requirements. 

5.4 STANDARDS AND REFERENCE MATEFUALS 

1 . Standards and reference materials will be obtaiied per procedures specified in Section 3. Proper 
laboratory procedure requires the use of the following types of standards and reference materials. 

I 

5.4.1 Quality Control Samples 

A Liquid Control Sample (LCS) will be processed with each analytical batch. A LCS is defined 
as a known matrix spiked with compound(s) representative of the target compounds, which is 
run through the entire analytical procedure. Only the LCS needs to be reported, .if the MS. or, 
MSD fail their parameters. The results of the LCS are compared to control limits established for 
both precision and bias to help determine the usability of the data. 

5.4.2 Working or Calibration Standards 

Calibration of instruments such as GC, ICP, and AA requires use of standard solutions. These 
calibration standards are carefully prepared by volumetric or gravimetric methods and 
standardized against the laboratory control standards before use in the laboratory. 

Because instrument response and calibration curves are subject to change and can vary from day 
to day, a midpoint standard or check standard will be analyzed at the beginning of analysis, every 
10 samples thereafter and at the end of sample analysis. 
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Analysis of this standard is necessary to verify the standard curve and may serve in some cases 
to be sufficient for calibration. This value should be entered in the instrument calibration log 
whenever performed. 

5.4.3 Internal Standards 

An internal standard is a known an~ount of a compound not normally found in environmental 
samples added to each sample before analysis. The area of internal standard peak in the 
calibration standard is used as a reference to monitor the area of the internal standard peak in the 
sample. The internal standard peak in the sample is the reference peak used for the calculation of 
the concei~trations of the compounds present in the sample. The retention time of the internal 
standard is monitored by the analyst to ensure there is minimal change. 

5.4.4 Surrogates 

A surrogate is an organic compound which is similar to the target analyte(s) in chemical 
composition and behavior in the analytical process, but which is not normally found in 
environmental samples. Surrogates are typically spilced into the samples prior to extraction and 
thereby provide recovery data for sample worlc~~p. Although sucll data is typically derived from 
compounds closely related to the conlpounds under investigation, it is not compound-specific 
and ill the strict sense should not be used for making corrections for recovery. Since the 
information is provided with every sample, it is nevertheless very useful in detecting both 
sample-specific and systematic recovery problems. Surrogates will be nm on all organic analysis 
including spikes and blanks. If surrogate recoveries exceed their specified control limits' 
corrective action will be implemented as specified in the individual method SOPS. 

5.4.5 Certified Reference Materials 

On a regular basis, the Quality Control Manager should introduce a group of prepared 
verification samples (Certified Reference Materials) into the analytical testing regime. Results 
of these data will be summarized, evaluated and presented to laboratory management for review 
and corrective actions, if appropriate. The data are reported to and summarized by the Quality 
Control Manager. Certified Reference Materials are acquired from sources which are accredited 

by the State of California to provide such samples. 

5.4.6 QC Batches 

A number of samples of similar matrix, origin and composition which are analyzed together with 
the same method sequence and the same lots of reagents with manipulations common to each 
sample witlin the same time period or in continuous sequential time periods shall be known as a 
QC batch. 

The number of total samples in a QC batch should not exceed twenty samples plus the number of 
simples required to perform QC evaluation of the twenty initial samples. 
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A sequential number will be assigned to each QC batch prior to batching a number of samples. 
This number will be obtained by using the next sequential number available as recorded in the 
QC Batch Log Book. 

The QC Batch Log Book will contain information pertaining to each QC batch and will include 
I 

the sequential batch number, date, analysis to be performed, analyst who assigned the batch, the 
sample numbers to be analyzed, and additional notes as required. . 

5.5 INTEFUIN'TRA-LABORATORY PERFORMANCE EVALUATIONS . 

The performance of CLSB's laboratories is monitored by the pai-ticipation in thelEnvironmental 
Laboratory Accreditation Program of the State of California. This program includes the Water 
Pollution (WP) and Water Supply (WS) programs. Under these programs, blind samples with 
known concentrations are analyzed annually. CLSB obtains intra-laboratory PE samples from 
commercial companies such as Environmental Resource Associates. 

The 'chemists, the Laboratory Manager and the ~aboratory Director are kept informed o f  all 
interlintra-laboratory performance evaluations. If a method fails or i s  found to be suspect, 
appropriate corrective actions are taken immediately. If any results are found to be outside the 
established control limits, the method will be evaluated and the problem resolved prior to 
performing any additional tests. 

6.0 PERFORMANCE AND SYSTEMS AUDIT 

A QA audit is an independent assessment of the measurement system. The purpose of the 
performance audit is to qualitatively and quantitatively assess the data output generated at any 
level within the laboratory during the data collection. The results of the audit are formulated into 
a report detailing the overall system performance and deficiencies, plus any recommendations. 

6.1 QUALITY ASSURANCE AUDITS 

The QA Manager will perform performance audits. Audits are considered an essential part of the 
CLSB Quality Assurance Program. CLSB conducts two types of audits; a system audit to 
qualitatively evaluate the operational details of the QA program, and a performance audit to 
evaluate the quantitative outputs of all measurement systems. 

These audits are combined into one summary audit. The audit includes: (1) laboratory inspection 
to ensure the laboratory, instruments and equipment, etc., are kept in good condition, and all 
records of standard preparation, calibration, sample preparations, etc., are documented; (2) data 
validation: selected testslreports will be audited, and the complete QC package from log-in to 
report generation will be checked; (3) Assessment of QC sample analysis; (4) Record filing and 
retreivability. A checklist will be used by CLSB QA personnel when performing audits to 
assure that notling is overlooked. Major elements of the audits are listed below: 

52 
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o SOPS are available and updated 
o Standards are not expired 
o Lab notebooks have been signed and reviewed 
o Instrument perfomlance and logs are updated 
o Properly trained chemist(s) are performing analysis 
o Traceability of all analysis 
o Safety practices of laboratory persomnel 

The audit results will be documented and given to the laboratory director and all managers, as 
well as being available for review by the coinpany President. 

6.2 SUBCONTRACT LABOF%ATONES A :  

CLSB periodically sends samples to other laboratories for analysis which are not performed by 
CLSB. Before CLSB sends samples to a contract laboratory, CLSB requires a current ELAP 
certificate, QA Manual, and WSIWP results. In addition, CLSB may submit QA samples to 
assure sample integrity. 

I 

7.0 ANALYTICAL PROCEDUI.kES 

CLSB utilizes USEPA prescribed methods whenever applicable. Other sources of analytical 
methods may be used for other analyses if widely recognized by industrial and government 
laboratories. Industry standard methods are published by USEPA, _American Public Health 
Association (APHA), American Society for Testing and Materials (ASTM), National Institute 
for Occupational Safety and Health (NIOSH), and American Industrial Hygiene Association 
(AIHA). 

A brief summary of the method sources for performing "certified" analyses, as well as other 
commonly used references, is located in Table 7- 1. 

Analysis will be performed in accordance with the methods cited herein unless specific project 
requirements or needs dictate modification of the cited methods or adoption of an alternate 
method. If analysis is performed in an alternate miinner, the method shall be documented in the 
project records. 

Accurate environmental analysis ii~volves the need for several activities to be performed in 
coordination with or coincidental to actual analysis; e.g. 1.) sample procurement and storage 

(Section 2) to preserve sanple integrity, 2.) Instrument calibratio~fl, 3.) Analysis of QC smples 
and standards to assess recovery, matrix affects, range within linearity, 4.) Extraction of the 
analytes from the matrix. Each of these aspects is discussed elsewhere in this manual. 
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7.1 SOPs 

CLSB relies heavily on the use of Standard Operating Procedures (SOPs). CLSBts SOPs not 
only include the instrumentation and method procedures but also include all aspects of the 
complete analytical process, from sample receipt to waste disposal. 

No procedure or task is accepted for use until an appropriate SOP has been written and approved 
by both the QAJQC Manager and Laboratory Director. The.QA/QC Manager reviews all SOPs 
mually. SOPs are kept in the appropriate lab areas, readily available to each analyst. 

All laboratory method SOPs should include the following elements if applicable: 
1) Title of the method. . . .  ,. 
2) EEective date of the method. 
3) Scope and application including a list of analytes, matrices and detection limits. 
4) Summary of the method. 
5) Definition of terms. , 

6) Health and safety considerations. 
7) Sample handling and preservation considerations. 
8) Effect of potential interferences. 
9) . Apparatus and materials including reagents, equipment and instruments. 
10) duality control crit'eria defined in detail . 
11) Procedures for the analysis of samples; 
12) Documentation: a list of items to be included in the project folder. 
13) References for Method . 
14)A sample run log is attached to SOP. 
15) Standards Preparation is in SOP in detail for CAL ,CCV,LCS , MS &MSD. 

SOPs are written in a numbered outline format with the following major headings: 

1.0 Purpose 
2.0 Scope and Application 
3.0 Method Detection Limits 
4.0 Applicable Matrx or Matrices 
5.0 Method Summary  
6.0 Definitions 
7.0 Contamination and Interferences 
8.0 Apparatus and Materials 
9.0 Reagents and Standards 
10.0 Sample Collection, preservation, shipment and storage . .' 
1 1 .O . Quality Control 
12.0 Calibration and Standarization 
13.0 Procedure 
14.0 Calculations 
15.0 Method Performance 
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16.0 Pollution Prevention. 
17.0 Data Assessment and Acceptance Criteria 
18.0 Corrective Actions for Out of Control Data 
19.0 Coi~tingencies for Out of Control Data. 
20.0 Waste Management . 
2 1.0 References 
22.0 Tables , Diagrams , Flowcharts ,etc. 
23.0 Training and Qualification Validation 
24 0 Health and Safety 
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Definition and Procedure for the Determination of the Method Detection 
Limit,O Code of Federal Regulations (CFR) 40, Part136, Appendix B, 
Revised July 1995. 

Drinking Water Methods from Methods for the Determination of Organic 
Compounds in Drinking Water,U EPA 600/4- 88/039, December 1988, 
Revised July 1991. 

Drinking Water Methods from Methods for the Determination of Organic 
Compounds in Drinking Water-Supplement I,O EPA 600/4-90/020, July 
1990. 

Drinking Water Methods from Methods for the Determination of Organic 
Compounds in Drinking Water-Supplement II,O EPA 600/R-92/129, 
August 1992. 

Inductively Coupled Plasma-Atomic Emission Spectrometric Method for Trace 
Element Analysis of Water and Wastes,O CFR 40, Part 136, Appendix 
C, Revised July 1995. 

Methods for Chemical Analysis of Water and Wastes (MCAWW) ,O EPA 600/4-79- 

020, Revised, March 1983,  
Methods for the Determination of Metals in Environmental Samples- 

Supplement 1,O EPA 600/R-94-111, May 1994. 
Methods for the Determination of Inorganic Substances in Environmental 

Samples,O EPA 600/R-93-100, August 1993. 
"Methods for Organic Chemical Analysis of Municipal and Industrial 

Wastewater," EPA 600/4-82-057, July 1982. 
Methods for Organic Chemical analysis of Municipal and Industrial 

Wastewater,O CFR 40, Part 136, Appendix A, July 1995. 
"Methods for the Determination of Organic Compounds in Drinking Water", EPA 

600/4-88/039, December 1988. 
Methods for the Determination of Nonconventional Pesticides in Municipal 

and Industrial Wastewater - Volume I,O.EPA 821/R-93-010-A, August 
1993, Revision 1. 

Methods for the Determination of Nonconventional Pesticides in Municipal 
and Industrial Wastewater - Volume II,O EPA 821/R-93-OlOB, August 
1993. 

Method 1664: N-Hexane Extractable Material (HEM) and Silica1 Gel Treated 
N-Hexane Extractable Material (SGT- HEM) by Extraction and Gravimetry 
(Oil and Grease and Total Petroleum Hydrocarbons), EPA 821/B-94-0046, 

April 1995. I 

Precision and Recovery Statements for Methods for Measuring Metals,O CFR 
40, Part 136, AppendixD, Revised July 1995 

"Standard Methods for the Examination of Waste and Wastewater," 18th Ed. 
APHA-AWWA-WPCF, 1992. 

Technical Notes on Drinking Water Methods,O EPA 600/R-94-173, October 1994 
A number of additional methods are summarized in the "AB 1803 Methods 

Manual" issued by the California Department of ~ealth Services, 
1984.1994. 

Test Methods for Evaluating Solid Waste,O USEPA SW-846, - December 1996, 
Third Edition Update 111. 

Federal Register, 40 CFR Part 136, Oct. 26, 1984. 

Table 7-1 Basic References for Analytical Methods 
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8.0 QUALITY CONTROL DATA PROCESSING AND VALIDATION 

Data processing and validation within the analytical laboratory ensure that the reported results 
will correctly represent the analyses performed. This function has two primary activities: 

o The processing of quality control sample: results to demonstrate that 
analyses are within laboratory prescribed bounds for accuracy, precision 
and completeness. 

o Sample reduction and validation to demonstrate that numerical 
comp~~tatiors of data is correct and that it is correctly reported. 

This section discusses the computation' process and Section 9.0 discusses maintenance of 
resulting records. 

8.1 PROCESSING OF QUALITY CONTROL DATA 

This section discusses the analytical treatment of the data resulting fiom the quality control 
samples discussed in Section 5. 

8.1.1 Assessment of Data Precision and Accuracy 

All data generated must be evaluated for precision and accuracy b y  the following procedure. 
Quality coiltrol sample analyses are performed as appropriate for organic or inorganic samples as 
discussed in Section 5. The protocol used will be in accordance with specific method analytical 
procedures if QC requirements are stated in the procedure. 

8.1.1.1 Frequency and Types of QC Samples : 

Reagent or Method Blank - A reagent and/or method blank is prepared and analyzed 
with.each batch of samples. 

Trip Blank - Trip blanks are analyzed to determine possible sample contamination 
during collection and shipment to the laboratory. Trip blanks are applicable to volatile 
organics analysis (VOA) where volatile contaminants can be introduced fioin ambient 

air on site, during shipment, and in the laboratory. 

Calibration C m e  - A calibration curve consisting of standards and a reagent blamk are 
prepared for each parameter. If the standard curve is within acceptance criteria for the 
method in use, the standard curve will be, verified by the analysis of a midpoint 
standard. 
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Mia1 and Continuing Calibration Verification (ICV & CCV) - A Standard of 
reagent water or solvent that is spiked with a standard of the analytes from a 
second source standard . It is used to verify the calibration curve initially and 
continuously . These samples are run every ten samples with CCB. Recovery of 
the analyte is recorded . 

Initial Calibration and Continuing Calibration Blank (ICB and CCB) - A Reagent 
blank that is run after CCV to check system cleanliness . 

Liquid Control Samples(LCS) - A reagent water or solvent that is spiked with analytes 
from a second source standard . This sample is run through the entire analytical 
procedure as a sample and recovely of analyte is recorded . 
Matrix Spike & Duplicate - As a minimum, one sample-in every sample set of twenty 
samples is spiked twice at a mid-concentration level to provide a final concentration 
within the expected range of the samples. 

Blind Replicate - .A blind replicate, unlcnown to the analyst, is introduced by the 
Quality Control Department quarterly. Blind replicates are routinely used for the 
analysis of metals, water quality parameters arid organics analyses that do not require . . . I  

separate extraction. 

Certified Reference Materials - Certified Reference Materials are introduced at least 
annually into. tlie testing scheme by the Quality Control Manager to evaluate the testing 

-' :I 
procedure and the analyst's perfor~nance. 

Check Standards - A check standard consisting of deionized water spiked with the 
parameter of interest is analyzed. Check standards are routinely used fir  tlie analysis of 
metals, water quality parameters and some organics parameters. 

Surrogate Standard Spike - Every sample is spiked with the required and appropriate 
surrogate standards prior to extraction and analysis for volatile and semi-volatile 
organic compounds. 

Internal standards - Internal standards are added to samples as prescribed in each 
specific method. 

Quality Control Samples - Quality Control Samples are required twice per analytical 
batch. 

8.1.1.2 Acceptable Limits of QC Samples 

When the analyses of a sample set are completed, the results will be reviewed and evaluated to 
assess the validity of the data set. Review is based on the following criteria: 
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Method Blank Evaluation - Tl~e method blank results are evaluated for high readings 
characteristic of background contamination. If high blank values are observed, 
laboratory glassware and reagents should be checked for contaniination and the analysis 
halted until the system can be brought under control. For a method blank to be 
acceptable for use with the accompanying samples, the concentration in the blank of any 

analyte sf concern must be no higher than the reporting limit. 

Trip Blank Evaluation - Trip blank results are evaluated for high readings similar to the 
reagent and/or method blanks described above. If high trip blank readings are 
encountered, the procedure for sample collection, shipment and laboratory analysis 
should be reviewed. If both tlle reagent and/or method blcvlks and the trip .blanks 

. . exhibit significant background ccnta~nination, the source of eontamination' is probably 
within the laboratory. In the case of VOA, ambient air in tlie laboratory and reagents 
should be checked as possible sources of contamination. High trip blank readings for 
other parameters may be due to contaminated sample bottles or cross-contamination 
due to sample leakage and poorly sealed sample containers. 

Calibration Standard Evaluation -  he calibration curve is evaluated to determine 
linearity through its full' range, and that sample values are within the range defined by 
the low and high standards. If the curve is not linear, sample values niust be corrected 
for nonlinearity by deriving sample concentrations from a graph or by .using an 
appropriate algorithm to fit a nonlinear curve to tlle standards. 

Replicate Sample Evaluation - Replicate sample analysis for the sample set is used to 
determine the precision of the analytical method for the sample matrix. The replicate 
results are used to calculate tlle precision as defined by the relative percent difference 
(WD). The precision value, RPD, should be plotted on control charts for the parameter 
determined. If the precision value exceeds the warning limit for the given paranieter, 
the appropriate Department Supervisor, Laboratory Director or the Quality Control 
Manager is notified. If the precision value exceeds the control limit, the sample set 
must be reanalyzed for the parameter in question. 

Matrix Spilte Evaluation - The observed recovery of the spike versus the theoretical 
spike recovery is used to calculate accuracy as defined by the percent recovery. The 
accuracy value, (percent recovery) may be plotted on a control chart for the parameter 
determined. If the accuracy value exceeds the warning limit for the given parameter, 
the appropriate Supervisor, Manager or the Quality Control Manager is notified. 

Blind Replicate Evaluation - The blind replicate analysis is evaluated in the same 
manner as described above for the replicate sample analysis and is treated as a replicate 
result for purposes of evaluating the precision of the analytical method. 
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Reference Standard Evaluation - Standard Reference Materials analyses are compared 
with true values and acceptable ranges. Values outside the acceptable ranges require 
colrective action to determine the source of error and provide correction action. All 
sample analyses.should be halted pending this evaluation. Following correction of the 
problem, the-Standard Reference Material should be reanalyzed. 

I 

Oualiti Control S a l e   valuation - The results of the Quality Control Sample analysis 
are compared with the true values, and the percent recovery of the sample is calculated. 
If correction is required, the control sample and the samples in its batch should be 

reanalyzed to demonstrate that the corrective action has been successful. 
? 

Surroaate Standard Evaluation - The results of surrogate standard determinzticrs 2re 
compared with the true values spiked into the sample matrix prior to extraction and 
analysis and the percent recoveries of the surrogate standards are determined. For 
aqueous matrices, these percent recoveries should be compared with the laboratory . 
generated control limits. 

8.1.2 Statistical Evaluation of QC Data 

As part of the analytical quality control program, CLSB determines precision and accuracy for 
each parameter analyzed. These values can be used as control limits for pass/fail criteria. 

Initially, wlien these data are compiled, the evaluation is applied over a broad concentration 
range. As more data is accumulated, precision and accuracy determinations are updated and 
criteria developed to define precision and accuracy over. specific concentration ranges. 

8.1.2.1 Control Chart Evaluation 

Precision and accuracy criteria will be applied to each parameter that is analyzed. When 
analysis of a sample set is completed, the quality control data may be reviewed and evaluated 
through tlie'use of controI charts to validate the data set. Control charts are derived fioni data 

. - that has been entered illto the LIMS. 
- .  

Control charts may be established for all major analytical parameters. 

A minimum of seven mkasurements of precision i d  accuracy are required before control 
limits of two standard deviations shall be considered valid. .Once established, control limits are 
updated as additional precision and accuracy data become available by the Quality Control 
Manager. 
8.1.2.1.1 Analytical Precision 
GeneralConsiderations , 

To determine the precision of the method andlor laboratory analyst, a routine program of 
replicate analyses is performed. The results of the replicate analyses are used to calculate the 
relative .percent difference (RPD), which is the governing quality control parameter for 
preoision, 
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The RPD for replicate analyses is defined as 100 times the difference (range) of each.replicate 
set, divided by the average value (mean) of the replicate set. For replicate results Dl and DZ, 
the RPD is calculated from: 

RPD = I D ,  - DA 
DI-tD2 

When tlie RPD is obtained for at least seven replicate pairs, the average W D  and the standard 
deviation are calculated using: 

and 

where, 

mi = the RPD of a replicate pair, 
m = the average of the Relative Percent Difference determination, 

S ,  = the standard deviation of the data set of RPD determinations, 
n = the number of W D  determinations. 

When constructing a control chart for a specific parameter, the Warning and Control Limits are 
, then calculated from the following: 

Upper Control Limit = h +3 S,,, - 
Lower Control Liinit = rn -3 S, - 
Upper Warning Liimit = nz +2S,,, - 
Lower Warning Limit = m -2S, 
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A control chart is established by plotting the W D  of each replicate pair on a graph generated 
asfollows: . I 

o The average of the RPD determinations for the original data set .is 
. . established as the midpoint on the Y-axis of the graph. 

o The Upper Warning and Control Limits calculated above are plotted.as 
solid horizontal lines across the graph at their respective points on the Y 
axis above the mean of the RPD determinations. 

o The calculated RPD of each replicate pair is plotted on the graph to 
determille whether the W D  is within the Warning and Control Limits of 
the Control Chart. 

I 

If the RPD plots between the Warning and Control Limits, the group leader, laboratory director 
or quality control manager is notified for a decision as to how to proceed. , 

o If the RPD plots outside the Control Limits, the data set is invalid and 
the analysis is stopped until the source of error has been deterinined and 
corrective action taken. Once the error source has been resolved, the 
data set is reanalyzed. 

8.1.2.1.2 Analytical Accuracy 

When a program for evaluation of analytical accuracy is established, the evaluation is applied 
over the entire range of spiking concentrations. As more data are accumulated, the evaluation 
procedure is refined to define the analytical accuracy of the method over specific concentration 
ranges. 

To determine the accuracy of an analytical method and/or the laboratory analysis, a periodic 
program of sample spiking is conducted. The results of sample spiking are-used to calculate the 
quality control parameter for accuracy evaluation, the Percent Recovery (%R). 

The %R is defined as the observed concentration minus the sample concentration, divided by the 
true concentration of the spike, all multiplied by 100. 

where 
%R = The Percent Recovery, 
Oi = The Observed Spiked Sample Concentration, 
0, = The Sample Concentration and 
TI = The True Concentration of the Spike. 
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When the Percent Recovery is obtained for at least ten spiked samples, the mean percent 
recovery and the standard deviation are calculated using the formulae: 

and 

where 
%R = the Mean Percent Recovery 
%I+ = . the Percent Recovery of a Single Spilced Sample, 
n - - the number of results and 
SR = the Standard Deviation of the data set of Percent Recovery 

determinations. 

The Warning and Control Limits are then calculated fiom the following equations: 

Upper Control Limit = %R+3SR 
Lower Control Limit = %R-3 SR 
Upper Warning Limit = %R+2SR 
Lower Warning Limit = =OR-2SR 

A control chart (as shown in Fi,we 8-1) is generated by plotting the Percent Recovery data on a 
graph as follows: 

o The average of the Percent Recovery determinations for the original data 
set is established as the midpoint on the.Y-axis on the graph. 

o The Upper Warning and Control Limits calculated above are plotted as 
solid horizontal lines across the graph at their respective points on the Y 
axis above the mean of the Percent Recovery determinations. 
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o The Lower Warning and Control Limits calculated above are plotted as 
solid horizontal lines across the graph at their respective points on the Y 
axis below the mean of the Percent Recovery determinations. 

o The calculated Percent Recovery of each spiked sample is plotted on the 
graph to determine whether the Percent Recovery is within the Warning 
and Control Limits of the Control Chart. 

o If the Percent Recovery plots between the Warning and Control Limits, 
the group leader, laboratory director or quality control manager is 
notified for a decision as to how to proceed. 

o If the Percent Recovery plots outside the Control Limits, the data set is 
invalid and the analysis is stopped until the source of error has been 

determined and corrective action taken. Once the' source has been 
corrected, the data set is reanalyzed. 

o When an additional ten "Percent Recoveries" have been determined, the 
Warning and Control Limits are recalculated for the entire data set and 
the Control Chart for the corresponding parameter is updated. 

The Quality Control Manager maintains all control charts. 

8.1.2.2 Corrective ActiodOut-of-Control Situations 

In general, any result falling outside of control limits (generally set at k 3 standard deviation 
units) will require initiation of corrective action. Whenever this situation occurs, it will be 
immediately brought to the attention of the QA Manager and the Laboratory Director. 

The nature of corrective action will vary depending on interpretation of the' seriousness of the 
situation by the QA Manager. Isolated outliers may be impossible to explain, and if warranted, 
by previous and subsequent data, the outlier, may be ignored. Consecutive recurrence of 
outliers will be viewed as indicative .of a problem situation, and the process will be reviewed. 

Most commonly, the out-of-control situation will require a series of corrective measures 
,instituted to re-establish analytical validity. All analysis with the implicated method and 
instrumentation will be stopped until the problem is identified and resolved. . 

Review of recent historical data,will be made to determine the time of the first variance from 
valid data, and data collected after that time discarded. Whenever possible all analyses 
performed after the last valid control check will be repeated. 

.. Immediately following resolution of the out-of-control situation, an increased percentage of 
' spikes and replicates will assure the situation is back to normal. This will continue until the 

" ' 
QA Manager is satisfied that total resolution of the problem has occurred. 

63 



CLSB Labs QA Manual 
Revision 2.0 April 15,2004 

Section 8 

Control Chart 

Figure 8-1 QG Control Chart I 
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8.2 DATA VALIDATION 

Data validation begins with the processing of data (including QC data) and continues through 
review of the final data and the reporting of analytical results. The analyst, independent'of the 
data acquisition and processing, will perform data processing. The department supervisor 
reviews (validates) that the data processing has been correctly performed and continues by 
verifying that the reported analytical results correspond to the data acquired and processed. Final . 

review of the data to be reported is by the Laboratory Director. 

8.2.1 Data Processing . . 

In general, an analyst will process data by: 

1. Manual computation of results directly on the data sheet or on calculation pages 
1 attached to the data sheets or 1 

2. Input ofraw data for computer processing or 
I 

3. Direct acquisition and process in^ of--raw data by a data processing system 
(computer). I 

If the data is manually processed by an analyst, all steps in the computation shall be provided 
including equations used and the source of input parameters such as response factors, dilution 1 
factors and calibration constants. If calculations are not performed directly on the data sheet, 
calculations should be done on standard calculation paper and attached to the data sheets. The 
analyst shall s i b  and date in ink each page of calculations. Full signature and date in ink are 
required in all instances. 

For data that are input by an analyst and processed using a computer, a copy of the input shall be I 
kept and uniquely identified with the project number and other information as needed. The 
samples analyzed shall be evident and the input signed and dated by the analyst. , ~ 
If data are directly acquired fiom instrumentation aqd processed, the analyst shall verify that the 
following are correct: project and sample numbers, calibration constants and response factors, 
output parameters such as units and numerical values used for detection li_niits (if a value is 
reported as less than). The analyst shall sign and date the,resulting output. 
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8.2.2 Review of Data Processing 

Following is a discussion of the method to be used for reviewing (checking) data processing. 

Tl~e analyst performing the data processing shall give to another analyst, independent of 
the work, the data pacltage. The package shall include, as appropriate, raw data, data 
sheets, strip charts, computer imput/output', calculations, sources for input parameters such 
as response factors. 

The jndependent analyst (checlter) shall review the data for: 

'@ Appropriateness of equations used. 
* Correctness of numerical input. 
* Numerical correctness of all calculations. 
* This should be done by performing numerical computations. . 
* Correct interpretation of strip charts. 

All entries and calculations that the checker reviews shall be marked in ink with a check 
mark. The cl~eclcing process must be thorough enough to validate that the resu1.t~ are 
coi-rect. If the checker disagrees with any part of the coniputations, the checker shall marl< 
through the number with a single line and place the revised number above it. 

Any changes made by the checker shall be re-checked by the originator. If the originator 
agrees with the change, no action is necessary. If the originator disagrees, the originator 

and checker must resolve tne difference so they agree with the result presented. 

The checlcer shall sign originals and date in ink all pages of the data pacltage (except for 
groups of printouts such as chromatograms). Signing and dating indicates that the 
reviewer agrees with the calculations and that the originator has agreed to any changes 
made. 

= If the data have been processed by computer, the reviewer shall also check the input 
entries. If the checlter disagrees with the input, the number should be marked through 
with a line and the coi-rected number indicated above it. Corrections must be re-checked 
by the originator as discussed above. 

If an input error is identified and the data has been processed, it will be necessary to 
reprocess the data. In this event, the checlter shall mark the second set of input to 
indicate agreement with the input changes. . The checker shall sign and date in ink the 
computer input to indicate agreement. 
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.Raw data that are automatically acquired and processed do not require any validation at 
this point beyond that previously discussed. 

Tlie reviewed data are maintained as discussed in Section 9. 

8.2.3 Review of Data Reporting 

Review of data reports is required to verify that information reported by the laboratory I 

corresponds with processed analytical results. Intermediate steps performed after the processed 
data are checked to prepare the data report (such as data summaries) do not require validation. 
Preparation of the report is the responsibility ~f the department supervisor or laboratory director. 

1 

After the draft data report is prepared (generally in tabular form), the reported results should be 
checked against the reviewed processed data so that transcriptioii errors do not occur. The 
checking process follows: 

o Using the draft report, all data entries are checked. The checker can be 
an analyst or department supervisor. The checker is not required to 
be independent of the work because only the transcription from the 
reviewed data to data report is being checked. 

o The draft data report should be checked so that the items cited for data 
presentation in Section 9.0 are complete and correct. Corrected 
entries are marked through with a single line and the correct entry 
is provided. The reviewer will indicate that corrections have been 
made in the report by placing a second check mark by the 
correction after comparing the change with the revised copy. The 
checker shall sign and date every page of the data report in ink. 

o Use of the draft data report results in checkprint that should be 
maintained as a record to demonstrate the review. l 

o If data printouts, such as chromatograms are included in the data report, 
review is not required for the data printout. 
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9.0 DATA REPORTS AND SRECBRDS MANAGEMENT 

9.1 DATA ZUZPORTS 

The folmat and content of a data report is dependent upon project needs, such as: whether or not 
explanatory text is required, client or contract requirements, and government agency reporting 
formats. However, the final data presentation shall be checked in accordance with data 
vefification requirements of Section 9 and approved by.the Laboratory Director. 

Data presentation reports also include: 

o Sample identification number. used by CLSB and/or the sample 
icte~~tiiication provided to the laboratory, if different than 
identification used in the laboratory. 

o Chemical parameters analyzed, reported values and units of 
measurement. 

o Reporting limit of the analytical procedure if the reported value is less 
than the reporting limit. 

o Data for a chemical parameter ape reported with consist& significmt 
figures for all samples: 

o Results of Quality Control sample analysis if appropriate. 

9.2 RECOFWS MANAGEMENT 

CLSB maintains all records in two categories. Specific regulatory or doiltractual demands 
may require additional docurnentation and in these instances, records shall be maintained as 
externally required. . 

9.2.1 Project Specific Documents 

These are records and documents pertinent to a project. Examples of individual project 
specific documents are correspondence, chain of custody and data reports. 

9.2.2 General Laboratory Operation Documents 
These documents .demonstrate overall laboratory operation, such as instrument log books and 
control charts. These records will directly affect the data for a specific project, but in general 
their applicability is not limited to one project. 

Records and files with be archived chronologically by subject and retained for 5 years. 
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To: Melanie Emanual 
State Water Resources Board 
Division of Water Quality 
1001 I Steet 
P.O. Box 944213 
Sacramento , CA 95812 

Dear Melanie , 
I,m sending you a oopy of our QA Manual for your review. 

We are expanding our services at present and. plan to add 
more services soon , especially in Organics Department . 
I f  you have further questions please call me . 

Joe Ibioie , QC Manager 
Clinical Laboratory 
21881 Barton Road 
Grand Terrace , CA 92313 

Post Office Box 329 Sun Bernardino, CA 92402 @ (909) 825-7693 * Fax (909) 825-7696 ELAP Number 1088 
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FOREWARD 

The following document was prepared in accordance with the USEPA guidelines specified in 

"Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans" (QAMS- 

005180). It is the intent of CLSB to meet or exceed the QA/QC requirements set by USEPA or other 

appropriate governmental or private entities and to assure that all analytical data generated are 

scientifically valid, defensible, comparable and of known acceptable precision and accuracy. 

Richard Kelso 

Laboratory Director 

W. Joseph LaVoie 

QA Manager 
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1.0 INTRODUCTION 

The purpose of the Clinical Laboratory of San Bernardino (CLSB) Quality Assurance Manual is 
to document the minimum quality assurance requirements for the laboratory. This Quality 
Assurance Manual provides ready reference for analysts and clients on CLSB's policy pertaining 
to the accuracy and reliability of analytical tests performed in the laboratory. 

The policies contained within this CLSB Quality Assurance Manual are to be applied to all 
laboratory operations. The manual is updated as required to provide for the addition of new 
methods and procedures as they are developed. 

1 .  CLSB ANALYTICAL SERVICES 

Clinical Laboratory of San Bernardino (CLSB) is an environmental testing laboratory providing 
a wide range of analytical services to both the public and private sectors. CLSB laboratories are 
located in Grand Terrace, California and features modem facilities and equipment. The staff is 
comprised of chemists, scientists, and technicians from a broad range of academic and 
environmental disciplines. The staff recognizes the need for high quality and legally defensive 
data, and the impact that this data has on the decisions of our clientele. It is our company 
mission to provide our customers with high quality, and cost effective laboratory services that 
will meet andlor exceed our customers' expectations. 

1.2 LABORATORY ORGANIZATION AND RESPONSIBILITY 

Since the demands on an environmental testing laboratory can be great and diverse in nature, the 
CLSB laboratories are structured into distinct and effective departments. These departments 
have clearly defined objectives and responsibilities that are directly involved in the analytical 
testing process, The structure of CLSB provides a fiamework for high quality analytical 
operations for which the Quality Assurance manual is the blueprint. The minimum 
responsibilities of laboratory personnel are defined as follows with the laboratory organization 
outlined in Figure 1 - 1. 

President 

The President is responsible for the management of the entire laboratory both financial 
and technical. It is the President's job to implement corporate goals, objectives and 
policies. The President is in direct communication with the Laboratory Director and 
Quality Assurance Manager. 

Laboratory Director ! 
Ultimate responsibility for laboratory operations and Quality Assurance is that of the 
Laboratory Director. The Laboratory Director communicates with the Quality Assurance 
Manager and Laboratory Manager to ensure that the CLSB Quality Assurance Manual 

I 
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and SOPs are followed as written. The Laboratory Director works with each department 
supervisor to implement the QAIQC procedures of this manual. It is the ~ a b o r a t o r ~  

1 

Director's job to see that the non-laboratory departments (administration, data processing, 
etc.) of CLSB work with their laboratory counterparts to achieve high quality results. 

Laboratory Manager 

The Laboratory Manager supports the Laboratory Director with the daily operation of the 
laboratory, working closely with Project Managers, Department Supervisors and clients. 

Department Supervisors 

CLSB is divided into four analytical departments: Inorganics, Organics, Radiochemical 
and Microbiology; each department having its . own supervisor. The department 
supervisors provide supervision of group operations, implement the laboratory quality 
assurance plan, ensure proper scheduling and execution of analyses, assure that proper 
analysis techniques are being used (use of approved SOPs), review all data before it is 
released to Quality Control, and report all discrepancies to the QA department. 

Client Services/Project Management 

Client ServicesIProject Management serves as the primary laboratory contact for CLSB 
clientele. Any changes in the scope of work will be processed through this department. 
The department monitors the progress and timeliness of analytical work; reviews ongoing 
work orders and all subsequent final laboratory reports for accuracy and adherence to the 
QA Plan. 

Field Services 

Field Services has the responsibility of proper sampling and transportation of samples to 
and from CLSB. Field service personnel are required to know CLSB's QA policies and 
report to the Field Services Manager. 

Administration 

Administration is responsible for the management of financial operations, including 
accounting and procurement of all laboratory items. It is the Administration's job to 
ensure that purchased items and services meet the QA Plan requirements and as 
outlined in this document. 

Data Control 

Data Control (Data Management) is responsible for sorting, reviewing, distributing, 
filing, and archiving all data generated by CLSB. This department works with the QC 
department to help implement QC standards through the use of electronic programming. 



Clinical Laboratory of San Bernardino, Inc. 
6/22/04 

Administrator 1 Treasurer 
Melinda Furnas 

r 

Laboratory Manager 1 Sample Receiving 
Bob Glaubig 

I 
I f > 

Field Services Manager 
Bryan Blowney 

I 

J 

f -I 

I 
'. / \ / \ / 

Laboratory Director 
Richard Kelso 

Finances I Project Manager 
Nancy Benart 

Organics/Radio Chem Mgr. 
Erich Kroeger 

. . . . . . . . . . . . . . . . . . . . 

Inorganics Manager 
Mike Azin 

QA 1 QC Manager 
Joe La Yoie 

L 1 L J L 1 L J 

Microbiology Manager 
Rully Sitorus 

Data Proc./Proiect Mgr 
Eugene Nario 



CLSB QA Manual 
Revison 3.0 June 22,2004 

Section 1 

1.3 OBJECTIVES OF THE QA PROGRAM 

The primary objective of the Quality Assurance program is to produce quality data which is of 
lcnown precision and accuracy and legally defensible. This will ensure that the data can be relied 
on to represent the true value for a given sample. 

1.4 CLSB QUALITY ASSURANCE PROGRAM 

The CLSB Quality Assurance/Quality Control Program is an essential part of any analytical 
procedure. The program has been integrated into every phase of laboratory operations. The 
program detects and corrects problems in the measurement process to ensure that all data is 
valid, of known precision and accuracy, and is legally defensible. Secondly, it is designed to 
monitor and control the quality of the data generated by the laboratory, thus ensuring that errors 
are kept to an acceptable level and corrective action is taken when necessary. 

1.5 QA MANUAL SUMMARY 

The organization of this manual is presented in the table of contents. Essentially the manual 
follows the logical progression of analytical work and the application of the Quality Assurance 
Program in the laboratory. The program can be divided into four major areas. 

1.5.1 Pre-Analytical Procedures 

The pre-analytical work includes the various aspects of sampling, preservation and storage, 
documentation, materials and standards, and calibration. 

1.5.2 Procedures Concurrent with Analysis 

This group of procedures includes Quality Control steps such as blanks, spikes, replicates, etc., 
as well as analytical methodology. 

1.5.3 Data Reduction and Evaluation 

Both QC and sample data must be evaluated and a QC check performed to ensure the data 
obtained is valid and falls within acceptable precision and accuracy limits. 

1.5.4 Data Reporting and Record Maintenance 

Specific reporting formats may be required for different projects, but all data must be reviewed 
before being released. Additionally, records are maintained to allow access for future inquiries 
concerning the results. 
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federal and state regulations. 
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1.6 ANALYTES AND ANALYTICAL METHODS 

The principle methods used for the analysis of drinking water and wastewater come from 
USEPA procedures and APHA's "Standard Methods" 1 Sth Ed. All analysis performed at CLSB 
comply with these methods and are listed in Table 1-2. 
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ANALYTICAL METHODS 

A. ORGANIC CHEMICAL TESTING 

Water 

1. EDB and DBCP EPA 504.1 
2. Glyphosate EPA 547 
3.. Purgeable Organic Compounds by GCIMS EPA 524.2 
4.. Benzo-(A)-pyrene EPA 550.1 . 

5. Haloacetic Acids EPA 552.2 
6.. Oil & Grease EPA 1664 

Table 1-2 Analytical Methods 
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ANALYTICAL METHODS (cont.) 

B. INORGANIC CHEMICAL TESTING 
Water 

1. Aluminum EPA 200.7 
2. Antimony SM3 113B 
3. Arsenic SM3 113B 
4. Barium 200.7 
5. Beryllium SM3 113B 
6. Boron EPA 200.7 
7. Cadmium SM3 113B 
8. Chloride EPA 300.0 
9. Calcium 200.7 
10. Chromium, hex 
1 1. Chromium, total 
12. Copper 
13. Cobalt 
14. Fluoride 
15. Iron 
16. Lead 
17 Magnesium 
1 8. Manganese 
19. Mercury 
20. Molybdenum 
2 1. Nickel 
22. Nitrate /Nitrite 
23. Perchlorate 
24. Phosphorus 
25. Potassium 
26. Selenium 
27. Silicon 
28.. Silver 
29.. Sodium 
30. Sulfate 
3 1. Sulfide 
32. Thallium 
3 3. Vanadium 
34. COD 
3 5.  Cyanide 

EPA 218.6 
SM3 113B 
EPA 200.7 
EPA 200.7 
EPA 300.01340.2 
EPA 200.7 
SM3 113B 
EPA 200.7 
EPA 200.7 
EPA 245.2 
EPA 200.7 
SM3 113B 
EPA 300.0 1353.2 
EPA 314.0 
EPA 365.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
SM3113B 
EPA 200.7 
EPA 300.0 
EPA 376.2 
EPA 200.71200.9 
EPA 200.9 
Hach 8000 
SM4500 CN -F 

Table 1-2 Analytical Methods (cont.) 
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ANALYTICAL METHODS (cont.) 

C. DRINKING WATER AND WASTEWATER TESTING 

1. General Mineral 
a. Calcium, Magnesium, Sodium, Potassium ,Silica 
b. Alkalinity 
c. Anions 
d. Fluoride 
e. Acidity 
f. Calcium 

2. General Physical 
a. PH 
b. Specific Conductance 
c. Total Dissolved Solids 
d. Turbidity 
e. Methylene Blue Active Substances (MBAS) 
f. Volatile Residue 
g. Settleable Residue 
h. Total Residue 
i Filterable Residue 
j Odor 
k. Color 
1. Conductivity 

3. PrimarvlSecondary Inorganic 
a. Aluminum, Barium, Copper, Iron, 

Manganese, Silver, and Zinc 
b. Arsenic, Antimony . 
c. Cadmium 
d. Chromium 
e. Lead 
f. Mercury 
g. Selenium 
h. Chlorine 
i COD 
j Ammonia 
k. Kjehldahl Nitrogen 
1. Dissolved Oxygen 
m. Total Phosphorous 
n . Orthophosphate 

Method 

EPA 200.7 
SM2320B 
EPA300.0-EPA 300.1 
EPA 340.2 
EPA 305.1 
SM 4500 -Ca D. 

EPA 150.1 
EPA 120.1 
EPA160.2,SM2540C 
EPA 180.1 
EPA425.1/SM 5540C 

EPA 160.4 
EPA 160.5 
SM2540B 
SM254OC 
SM2150A 
SM2 120B 
SM25 10B 

EPA200.7 
SM3 113B 
SM3113B 
SM3113B 
SM3113B 
EPA 245.2 
SM3113B 

SM 4500 Cl G 
Hach 8000 Method 
EPA 350.1 
EPA 351.2 
EPA 360.1 
EPA 3 6 5 2  
EPA 365.2 
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4. Regulated Organic 

I a. Volatile Organic Compounds 

b. DBCP and EDB 
c. Pesticides 

I d. Glyphosate 
e. Benzo -(A) -Pyrene 
f. Halocetic Acid 

EPA 524.1 

EPA 504.1 
EPA 531.1 
EPA 547 
EPA 550.1 
EPA 552.2 

Table 1-2 Analytical Methods (cont.) 
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ANALYTICAL METHODS (cont.) 

D.. Radiochemistry of drinking water and wastewater . 
1. Gross Alpha 
2. Gross Beta 
3. Uranium 
4. Radon -222 

E. MICROBIOLOGICAL TESTING 

1. Total, Fecal, E. Coli Coliforms by 
Multiple Tube Fermentation 

2. Total & E. Coli Coliforms by MMO-MUG 

3. Heterotrophic Plate Count 

4. Total Coliforrn by Multiple Tubes 
Fermentation 

5. FecalIE. Coli by Multiple Tubes 
Fermentation 

6. Fecal Strep Bacteria 

7. BOD /CBOD 
* Standard Method - 19th Ed. 

Table 1-2 Analytical Methods (cont.) 

Method 
EPA 900.0 
EPA 900.0 
EPA 908.0 
SM 7500 - Rn 

Method 

9221A* 

9223B * 

9215B * 

2.0 SAMPLE RECEIPT, PRESERVATION AND STORAGE 

To provide representative samples for analysis, both field and laboratory personnel must 
satisfactorily perform their duties. Field sampling is a critical part of the analytical process and 
can have a direct effect on data quality. All samples must be properly collected, preserved, and 
transported to the laboratory before analysis. 

2.1 SAMPLING PROCEDURES AND DOCUMENTATION 

Proper sampling in the field requires consideration of many aspects including: 
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o Sampling technique 
o Containers used 
o Labeling the containers 
o Preservation and Storage 
o Transportation 
o Documentation 
o Identification of analysis required to give useful results for the intended purpose 

The items discussed in this section touch on several of these key elements in environmental 
sampling and analysis. 

2.1.1 Chain of Custody 

An overriding consideration for accurate analytical results is the ability to demonstrate that the 
samples have been obtained from the locations stated and that they have reached the laboratory 
without alteration. To accomplish this, evidence of collection, shipment, laboratory receipt, and 
laboratory custody must be documented. 

Documentation is accomplished through a "chain of custody" (COC) form that records each 
sample and the individuals responsible for sample collection, shipment and receipt. A sample is 
considered in custody if it is: 

o In a person's actual possession 
o In view after being in physical possession 
o Loclted up so that no one can tamper with it after having been in 

physical custody 
o In a secured area, restricted to authorized personnel 

Figure 2-1 represents a chain of custody form (COC) that is used by CLSB personnel in ..I 
collecting and shipping samples. 
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Each individual who has the samples in their possession signs the COC form. Preparation of the 
COC shall be as follows: 

o The person collecting the samples shall initiate the chain of custody 
record, in the field. Samples can be grouped for shipment and can use a 
common COC form. 

o The record shall be completed in the field to indicate project, sampling team, and 
other necessary information. 

o If the person collecting the sample does not transport the samples to the 
laboratory, or deliver the sample containers for shipment, the first block for: 
Relinquished By , Received By shall be completed in the 
field. 

o The person transporting the samples to the laboratory or delivering them for 
shipment shall sign the record form as: Relinquished By 

o If the samples are shipped to the laboratory by commercial carrier, the COC form 

shall be sealed in a watertight container, placed in the shipping container, and the 
container sealed prior to giving it to the carrier. 

o If the samples are directly transported to the laboratory, the COC form shall be 
kept in possession of the person delivering the samples. 

o For samples shipped by commercial carrier, the weigh bill shall serve as an 
extension of the chain of custody record between the final field custodian and 
receipt in the laboratory. 

o Upon receipt in the laboratory, the Sample Control Manager, or representative, 
shall open the shipping containers, compare the contents with the COC record and 
sign and date the record. 

o If discrepancies occur, the sample in question shall be segregated from normal 
sample storage and the field personnel immediately notified. 

o COC forms shall be maintained with the records for a specific project, becoming a 
part of the data package. 

Multipart COC forms may be used so that a copy can be returned to the person shipping the 
samples after they are received in the laboratory and after the laboratory disposes of the samples. 
Otherwise, photocopies will be made and distributed. 

20 
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2.1.1.1 Forms for Microbiology 

Three, forms are for the exclusive use of the Microbiology Department. The receipt of sample, 
data and results are not entered into the LIMS system. 

2.1.1.1.1 Coliform Bacteria, 15 Tube Dilution, WaterIWastewater Form, Figure 2.2 

This form is for the collection of waterlwastewater samples for the above described analysis. 
The form has all sample collection information and all data reporting sections included. The 
form is completed when analysis of samples is finished. After the form is reviewed by the 
laboratory director, a copy is kept in the internal filing system and a copy is sent to the client. ' 

2.1.1.1.2 Coliform Bacteria Report Form, Figure 2.3 

This form is for the collection of drinking water for the analysis for Coliform Bacteria. As 
above, the form has all collection information and all data reporting sections included. The form 
is complete when the analysis data is entered. After the form is reviewed by the laboratory 
director, a copy is kept in the internal filing system and a copy is sent to the client. 

2.1.1.1.3 General Physical Analysis Form, Figure 2.4 

This form is for the collection of drinking water for general physical analysis. As above, the 
form has all collection information and all data reporting sections included. The form is 
complete when the analysis data is entered. After the form is reviewed by the laboratory 
director, a copy is kept in the internal filing system and a copy is sent to the client. 
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2.1.2 FIELD COLLECTION AND SHIPMENT 

Prior to collecting samples, the collection team must consider the analyses to be performed so 
that proper sample containers and shipping containers can be assembled and proper preservatives 
added to containers. In addition, field logs, record sheets, chain of custody forms (COC) and 
analysis records must be assembled. 

All records required for proper documentation must be completed by the field team. The 
primary documenting record is the COC form, the Sample Receiving Log-in Sheet and the 
records in the LIMS system as discussed in Section 2.2. 

In addition to initiating the COC form, field personnel are responsible for uniquely identifying 
and labeling samples, providing proper preservation; and packaging samples to preclude 
breakage during shipment. 

2.1.2.1 Labeling 

Every sample shall be labeled to identify: 

o Project or job number 
o Sample location (such as well number) 
o Sampling date and time 

Person obtaining the sample 0 

o Sample preservationlconditioning method, if applicable 
o Analysis requested 

2.1.2.2 Sample Containers and Preservation 

Containers provided by CLSB have been purchased from commercial suppliers and are certified 
as to being cleaned per USEPA procedures for low level chemical analysis. Samples must be 
placed in containers compatible with the intended analysis and properly preserved. Also, 
collectors of samples must consider the time interval between acquiring the sample and analysis 
(holding time) so that the sample is representative. Table 2-1 provides requirements for various 
analytical parameters with respect to preservation, method and maximum holding time between 
collection and analysis. 

2.1.2.3 Sample Transportation 

Shipping containers are to be sealed prior to shipment, whether shipped by direct transport by 
field personnel or commercial carrier. The only exception is if sufficient holding time exists so 
that the samples can be held in the field, but it will be necessary to re-ice the containers prior to 
or during transport. 
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2.1.2.4 Request for Analysis 

The final step in providing information to the laboratory is the "Analysis Requested" portion of 
the COC form. The Analysis Requested, included on the CLSB COC form (Figure 2-I), shall be 
completed by the field personnel and included with the COC record. Any other form, provided 
by the client, that details the requested analysis may be substituted for the COC form provided 
sufficient information is included. It is imperative that the "Analysis Requested" information be 
provided to enable the lab to comply with maximum allowable sample holding times. 

2.2 RECEIPT OF SAMPLES AND CHAIN OF CUSTODY 

Samples are stored either in a cold room at 4' C or in a refrigerator or freezer depending on the 
type of samples and analysis. Samples for volatile analyses, such as EPA 6011602, are stored in 
separate refrigerators. 

The Sample Receiving staff will receive the samples and: 

o Examine all samples and determine if proper temperature and preservation have 
been maintained during shipment. If samples have been damaged during 
shipment, the remaining samples shall be carefully examined to determine 
whether they were affected. Any samples affected shall also be considered 
damaged. It will be noted on the COC record that specific samples were 
damaged. The Sample Receiving supervisor is notified and the client is contacted 
as to the damage. 

o Compare samples received against those listed on the Chain of Custody. 

o Verify that sample holding times have not been exceeded. 

0 Sign and date any Chain of Custody form and attach any waybill to the Chain of 
Custody. 

o Place the samples in proper laboratory storage. 

o Enter the client name in the laboratory Sample Log-in Sheet. 

o Enter all login information into the computer information system. 

o Issue and distribute a work order to the appropriate analytical department. 

0 Place the completed chain of custody records in the project file. 
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After sample receipt and inspection, the log-in personnel will sign the COC form. For samples 
delivered by mail or by a third party, the client should include a signed COC form with all the 
required information. A signed copy of the COC form will be included in the final report and in 
a QC package report to be kept in our archive room. 

2.3 PRESERVATION, STORAGE AND DISPOSAL I 
2.3.1 Sample Preservation 

Preservation of samples is addressed in several of the references in Section 2.1. Additionally, 
Table 2- 1 summarizes preservation methods. 

2.3.2 Laboratory Storage of Samples . I  
The primary consideration for sample storage is: 

o The extraction and analysis of samples within the prescribed holding times for the 
parameters of interest. 

The requirements of Table 2-1 for holding times shall be used. Placing of samples in the proper 
storage environment is the responsibility of the Sample Control Manager, who should notify the 
Laboratory Director, or department supervisor, if there are any samples that must be analyzed 
immediately because of holding-time requirements. 

2.3.3 Sample Disposal 

Ultimate disposition of the samples is addressed in CLSB's Haz-Waste Disposal Plan. There are 
several possibilities for sample disposition: 

o The sample may be completely consumed during analysis. I 
o Samples may be returned to the client or location of sampling for disposal. 

o The samples may be stored after analysis. Proper environmental control 
and holding time must be observed if reanalysis is anticipated. Otherwise, 
environmental conditions for storage will not be observed. 

The Sample Control Manager shall determine disposition of samples if not specified on the COC 
(Figure 2-1). In general, CLSB does not maintain samples and extracts longer than 30 days 
beyond receipt of analytical data by the customer, unless otherwise specified. 
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2.4 Initiation of Testing Program 

As stated in Section 2.1.1, the COC form (including the Analysis Request) shall be submitted 
with the samples to the laboratory. 

If the analytical program is not defined with the sample shipment, the Sample Control Manager 
shall immediately notify the responsible field personnel for definition of the analysis program. If 
the samples are external to CLSB, the client shall be contacted to determine the testing program. 
The Sample Control Manager will store the samples as appropriate. The COC form, Sample 
Log-in Sheet, and the LIMS record remain the primary sample documents. 

The Laboratory Director or Laboratory Manager is responsible for prioritizing samples on the 
basis of holding time and required turn around time. 
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ANALYSIS METHOD PRESERVATIVE 
HOLD 
TIME - 

/purgeable Aromatics & Halocarbons ~EPA 502.218021 IN~ZSZO~,  HCI 14 days 1 

GC VOLATILES: 
EDB 1 DBCP ~EPA 5041801 1 I N ~ Z S Z O ~  14 days 

Purgeable Halocarbons ~EPA 60118010 I N ~ Z S Z O ~  14 days. 

PETROLEUM FUELS: 

Purgeable Aromatics or BTEX [EPA 60218020 1 N ~ Z S Z O ~  

Oil & Grease ~EPA 1664 ~HCI 

l~ormaldeh~de IEPA 8315 l ~ o n e  3 days 

14 days 

Purgeable Non-Halogenated Hydrocarbons ~EPA 8015 1  one 

TPH Gasoline, BTEX, MTBE 
Oxygenates 
TPH Extractables (Dieselloil) 

28 days 

GCIHPLC SEMI-VOLATILES: 

14 days 

HCI 
HCI 
None 

EPA 801 5m160218020 
EPA 8260m 
EPA 801 5m 

Phthalate Esters 
Benzo(a)pyrene 

PCBs: 

14 days 
14 days 
7 days 

TRPH (EPA 1664 SGT ~HCI 

NitroaromaticsINitroamines (Explosives) 
Polynuclear Aromatic Hydrocarbons 
Acrolein & Acrylonitrile 
Phenols 

lPolychlorinated Biphenyls (PCBs)-water 1 EPA 508160818082 l ~ o n e  7 days 

28 days 

EPA 506 
EPA 550 

EPA 8330 

EPA 61018310 
EPA 831 6 
EPA 420.1 

PESTICIDESIHERBICIDES: 

None 
None 

Polychlorinated Biphenyls (PCBs)-oil ~EPA 8082 l ~ o n e  

14 days 
7 days 

None 
None 
None 
HzS04 

7 days 

GCIMS: 

7 days 
7 days 
14 days 
28 days 

Carbamates 
Chlorophenoxyacid Herbicides 
Organochlorine Pesticides 
Organophosphorus Pesticides 
Triazine Pesticides 

Pesticides and PCBs 1 EPA 808015081608 1  one 

METALS ANALYSIS: 

7 days 

EPA 5311632 
EPA 8151N515 
EPA 8081N508 
EPA 8141A 
EPA 507 

Volatile Organic Compounds 
Volatile Organic Compounds-drinking water 
Semi-volatile Organic Compounds 

Phenols 
Phthalate Esters 

l ~ e t a l s  ~EPA 601 0170001200 1 ~ ~ 0 3  6 months 

None 
None 
None 
None 
None 

EPA 6241824018260 
EPA 524.2 
EPA 62518270 

EPA 62518270 

EPA 62518270 

TABLE 2-1 

7 days 
7 days 
7 days 
7 days 
7 days 

Mercury 1 EPA 245.117040 
Hexavalent Chromium ~EPA 7196171991218.6 

HCI 
HCI 

None 

None 
None 

14 days 

14 days, 24 hrs wlo HCI 

7 days 
7 days 
7 days 

HN03 
None 

28 days 
24 hours 
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HOLD 

TABLE 2-1 

ANALYSIS 
INORGANIC ANALYSIS: 
Alkalinity 
Ammonia 
BOD 
Bromide 
Chlorate 
Chloride 
COD 
Color 
Conductivity 
Corrosivity-Langlier Index 
Cyanide 
Dissolved Oxygen 
Flash Point 
Fluoride 
Hardness 
Iodide 
MBAS Surfactant 
Nitrate 
Nitrite 
Odor 

Ortho-phosphate 
Paint Filter Liquids Test 
Perchlorate 
Percent Moisture 

pH 
Total Phosphorus 
Reactivity 
Silica 
Specific Gravity 
Sulfate 
Sulfide 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total Settleable Solids 
Total Solids 
Total Suspended Solids 
Turbidity 

MICROBIOLOGY: 
Coliform bacteria-drinking water 
Coliform bacteria-waste water 
Heterotrophic Plate Count 
Fecal Streptococci 

METHOD 

EPA 310.1 
EPA 350.2 
EPA 405. I 
EPA 300.0 
EPA 300.0 
EPA 300.0 
EPA 41 0.4 
EPA 140.1 
EPA 120.1 
SM 2330B 
EPA 335.21901 0 
EPA 360.1 
EPA 1010 
EPA 340.2 
EPA 200.7 
EPA 300.0 
EPA 425.1 
EPA 300.01353.2 
EPA 300.01353.2 
EPA 1 10.2 

SM 4500-P 
EPA 9095 

EPA 300.01314.0 
SM 2540B 
EPA 150.119040 
SM 4500-P 
SW 846 
EPA 200.716010 
SM 271 OF 
EPA 300.0 
EPA 376.219030 
EPA 160.1 
EPA 351.3 
EPA 415.1 
EPA 160.5 
EPA 160.3 
EPA 160.2 
EPA 180.1 

MMO-MUGISM 9221 
MMO-MUGISM 9221 
SM 9215 
SM 9230 

PRESERVATIVE - TIME 

None 
HzS04 
None 
None 
None 
None 

HzS04 
None 
None 
None 
NaOH 
None 
None 
None 
HN03 
None 
None 
None 
None 
None 

None 
None 
None 

None 

HzS04 
None 
None 
None 
None 
Zn-Ac 
None 

HzS04 
HzS04 
None 
None 
None 
None 

NazS203 

Na~S203 
Na~S203 

14 days 
28 days 
48 hours 
28 days 
28 days 
28 days 
28 days 
48 hours 
28 days 
14 days 
14 days 

Immediate 
NIA 

28 days 
6 months 
28 days 
48 hours 
48 hours 
48 hours 
24 hours 

48 hours 
NIA 

28 days 

Immediate 
28 days 

NIA 
28 days 

NIA 
28 days 
7 days 
7 days 

28 days 
28 days 
48 hours 
7 days 
7 days 

48 hours 

24 hours 
8 hours 
24 hours 

8 hours (24hrs D.W.) 
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CLS# S COC# Date received 

Received by: 

Delivered by: 

Packaging: cooler DOT packing other (specify) 

Did package come with shipping slip? . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .yes no 

If yes, tracking number : 

Were custody seals present? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no 

. . .  . . .  If yes, how many? Date Signed?. yes no Intact?. yes no 

. . . . .  Custody papers sealed? yes no Inside packaging? . . . . .  yes no 

Did sample containers arrive intact?. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no 

If no, list any samples broken 

Shipping preservation: blue ice ice none other 

. .  Temperature upon receipt: "C lR/THERM Blank. yes no 

Geiger counter test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Negative Positive 

Chain of custody filled out properly? . . . . . . . . . . . . . . . . . . . .  not present yes no 
Did receiver sign chain of custody in correct place? . . . . . . . . . . . . . . . . . .  yes no 

Were sample labels complete? 

(ID, date, time, signature, preservative) . . . . . . . . . . . . . . . . . . . . . . . . . . .  yes no 

Did sample labels agree with chain of custody? . . . . . . . . . . . . . . . . . . . . . .  yes no 

Were correct containers used for tests indicated? . . . . . . . . . . . . . . . . . . . .  yes no 

If no, was pink slip filled out noting discrepancy? . . . . . . . . . . . . . . . . . . . .  yes no 

Also, if no, was customer called and notified? . . . . . . . . . . . . . . . . . . . . . . .  yes no 

Were correct preservatives verified?. . . . . . . . . . . . . . . . . . . . . . . . . .  NIA yes no 

If yes, pH of non-volatile samples 

Was sufficient amount of sample delivered? . . . . . . . . . . . . . . . . . . . . . . . .  .yes no 

Were bubbles absent in VOA samples? . . . . . . . . . . . . . . . . . . . . . . . .  NIA yes no 

Date samples were logged in By whom: 

Additional comments: 

Figure 2-2 
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3.0 MATERIALS AND STANDARDS 1 SOURCES AND PREPARATION 

The quality of reagents, solvents, gases, water and laboratory vessels used in analyses must be 
known so that their effect upon analytical results can be defined. Materials purchased by CLSB 
meet the requirements stated below or as denoted in specific analytical procedures and are 
controlled as stated. Requirements must also be met for internally prepared materials such as 
water. 

The Quality Control Manager or other person as assigned by the Laboratory Director will retain 
responsibility for purchasing materials and controlling them in the laboratory. The duties of the 

materials coordinator include: 

o Specifying in purchase orders suitable grades of materials (grade should be 
defined by the QC Manager or Laboratory Director). 

o Verifying upon receipt that materials meet requirements and that, as applicable, 
material certificates are provided and maintained in the laboratory record system. 

o The identification and proper storage of materials. 

o Verifying that material storage is properly maintained and material is removed 
from use when expired. 

3.1 REQUIREMENTS FOR REAGENTS, SOLVENTS, AND GAS 

Chemical reagents, solvents and gas are available in a variety of grades of purity, ranging from 
technical grade to ultra-pure grades. The purity required varies with the analytical method. The 
parameter measured, and the sensitivity / specificity of the detection system are important factors 
in determining the purity of the reagents required. 

Standards are obtained from NIST and commercial sources and are traceable to EPA, NIST 
CRADA (Cooperative Research And Development Agreement) or A2LA (American Association 
for Laboratory Accreditation). Our commercial suppliers include credible companies such as 
Ultra-Scientific, Chem Service, VWR, Aldrich, ... etc. Certificates for all standards are obtained 
and kept in a department log booklfile that is available for review and inspection. If two sources 
of a standard are used, at least one standard shall have a certificate and the other shall be 
traceable to the certified standard through comparative study. All standards, stock or working, 
are labeled by their name and traceable to the standard logbooks. Expiration dates are also found 
on the labels and in the logbooks. No expired standards shall be used. All logbooks pertaining 
to standards and standard traceability are audited by the QAIQC department. 
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Carrier gas, solvents, acids and deionized water are checked on a batch wise basis. In this way it 
is possible to avoid systematic contamination of samples without repeating a set of samples, as 
would be the case if we relied only on method blanks to detect such contamination. 

3.1.1 General Inorganic Analyses 

In general, Analytical Reagent Grade (AR) reagents and solvents are adequate for inorganic 
analyses. Primary standard reagents shall be used for standardizing all volumetric solutions. All 
prepared reagents shall be checked for accuracy. . 1 

. I 

Individual analytical methods specify the reagents that require frequent standardization or special 
treatment. To minimize potential deterioration, the analyst should prepare a limited volume of 
such reagents, depending on the quantity required over a given period of time. 

3.1.2 Trace Metals Analyses 

All standards used for atomic absorption and emission spectroscopy shall be spectro-quality. It 
is recommended that other reagents and solvents also be spectro-quality, although, in some cases, 
AR grade may be satisfactory. Standards are prepared by the analyst, or purchased directly fiom 
suppliers provided the materials meet the requirements of the analytical method. 

In general, fuel and oxidant gas used for atomic absorption can be commercial grade. 

Compressed air can be commercially supplied, zero grade or supplied by laboratory air 
compressors if adequate pressure is maintained and the air is filtered to remove oil, water and 
possible trace metals. 

3.1.3 Organic Chemical Analyses 
. I 

AR is the minimum acceptable grade for materials used for organic analyses; use reference grade 
standards only as necessary. Special note should be made of the assay of standard materials. 

Some GC detectors require that solvents, standards and samples be fiee of certain classes of 
compounds. For example, use of the flame photometric detector requires that reagents and 
solvents be fiee of sulfur and phosphorus interference. 

Pesticide-quality solvents are required for low-concentration work. AR grade solvents are 
adequate for analyzing industrial waste samples. However, the contents of each solvent lot must 
be checked to determine suitability for the analyses. Similarly, all analytical reagents and other 
chemicals must also be routinely checked. 
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3.1.4 Water 

Deionized water is used for dilution, preparation of reagent solutions and final rinsing of 
glassware. Water quality shall be determined daily by measuring specific conductance and shall 
be recorded in a logbook. A resistance equal to or greater than 18.3 megohms/cm at 25' C is 
required. This is equivalent to less than 0.1 mg/L of ionized material. 

Organic-free water is required for microbiological and volatile organic analyses. Organic-free 
water may be verified by the purge-and-trap technique on the GC. 

When determining trace organics by solvent extraction and gas chromatography, specialty water 
such as HPLC grade water with sufficiently low background must be used. Pre-extraction of the 
. . . ' d l  11. . . r ... . 1 !.. 1.1.. -.. -I-.-! .. 1.. - 1. -1.-C..1 !.. - I ! . . . ! . . - I ! . -  - -..!.. -.-..--.- -...- 1.. !.. 
V V U L b l  VVlL11  L l l b  J U l V b l l L  U3bU 111 L l I U  C U I U I J  OIL) 11IUJ Ub 1 1 b I I / L U I  111 U l l l l l l l l U L 1 1 1 s  W l & C U I L U  b V l I L I / W L U L U L ,  111 

the water. 

3.1.5 Compressed Air 

Compressed air must be free of oil, water and dirt and of high quality, dry grade. The usual 
quality of compressed air for laboratory use is Ultra Zero. 

3.2 CONTAINERS 

Containers used in the laboratories can affect the quality of results. Material composition, 
volumetric tolerances and cleaning are important considerations in laboratory containers. Sample 
containers are discussed in Section 2.1. 

3.2.1 Composition of Laboratory Containers 

Soft glass containers are not recommended for general use, especially for the storage of reagents. 
The glass recommended for general use is chemically resistant borosilicate glass, such as is 
manufactured under the trade names of Pyrex or Kimax. This glassware is satisfactory for 
analyses performed by CLSB unless otherwise noted in the sampling or testing procedure. The 
use of plastic vessels, containers and other apparatus made of Teflon, polyethylene, polystyrene 
and polypropylene is desirable for certain specified applications. 

The following guidelines should be considered when selecting the material composition of 
laboratory vessels: 

o Borosilicate or polyethylene bottles are to be used for the storage of reagents and 
standard solutions, unless otherwise specified. 

o Plastic containers should not be used for reagents and solvents in organic 

analyses. 
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o Dilute metal solutions have a tendency to plate out on container walls over long 
periods of time; therefore, standard solutions should be prepared at the time of 
analysis. 

o The use of disposable glassware is satisfactory for some analyses, such as the use 
of disposable test tubes for use with some automatic samplers. 

o Plastic bottles of polyethylene and Teflon are satisfactory, in general, for the 
shipment of water samples. However, strong mineral acids such as sulfuric acid 
and organic solvents readily attack polyethylene. 

o Borosilicate glassware is not completely inert, particularly to alkalis. Standard 
solutions of silica, boron and the alltali metals should be stored in polyethylene 
bottles. 

3.2.2 Volumetric Container Specifications 

CLSB shall use glassware of sufficient accuracy as required for each analytical procedure. This 
includes volumetric flasks, volumetric pipettes and accurately calibrated burets. Less accurate 
types of glassware, including graduated cylinders and serological and measuring pipettes have 
specific uses when less exact volumes are permitted by the analytical procedure. 

In general, volumetric containers will not be calibrated by CLSB unless required by a specific 
analytical method. However, volumetric glassware shall be purchased with the objective of 
meeting the correct end use of the container in an analytical procedure. 

3.2.3 Glassware Cleaning Requirements 

Methods of cleaning glassware are selected according to the substances that are to be removed 
and the analytical analysis required. 

For inorganic analytical uses, all glassware will be placed into detergent water immediately after 
use and must not be allowed to dry. After a thorough soaking, glassware will be scrubbed and 
rinsed at least 3 times with DI water. Glassware will also be rinsed twice with 5% nitric acid 
solution and then rinsed with D.I. water, air dried and stored in an upright position. 

Glassware used for phosphate determinations will not be washed with detergents containing 
phosphates. This glassware must be thoroughly rinsed with tap water and deionized water. For 
ammonia and Kjeldahl nitrogen determination, the glassware must be rinsed with ammonia-free 
water. 



CLSB Labs QA Manual 
Revision 1.0 October 31, 2003 

Section 3 

Glassware used in the determination of trace organic constituents in water should be as free as 
possible of organic contaminants. Glassware used for organic analysis should be soaked in hot 
water containing detergent for two hours, then scrubbed, re-soaked in chem-solve for two hours, 
rinsed with D.I. water and allowed to dry. Once the glassware has dried it will be rinsed with 
methanol, air-dried and stored with open end sealed with aluminum foil. 

Sampling bottles are all purchased certified clean, but if not they will follow the above procedure 
for cleaning, depending on the analysis requested. Bottles used for the collection of samples for 
organic analyses are rinsed successively with acid cleaning solution, tap water, deionized water, 
and, finally, several times with a redistilled solvent such as acetone, hexane, petroleum ether or 
chloroform. Caps should be washed with detergent, rinsed with tap water, deionized water and 
solvent. Liners are treated in the same way as bottles and are stored in a sealed container. 

Alternate methods for cleaning may be used if it is demonstrated (such as by blank analysis) that 
the result is satisfactory. Also, disposable glassware may be used if applicable to the analytical 
procedure. 

3.3 STORING AND MAINTAINING REAGENTS AND SOLVENTS 

The following shall apply for storing and maintaining reagents and solvents: 

o All standards and reagents will be logged into the standard logbook, and the work 
standard logbook, upon receipt or formulation of. 

o Standard reagents and solvents are stored in accordance with the manufacturer's 
recommendations. 

o Light-sensitive standard reagents or solvents are stored in a cool, dark place. 

o Organic reagent standards are stored at 4' C 1 2'. 

o Organic reference materials are stored at 4 O  C f 2 O .  

o Standards are not maintained longer than recommended by the manufacturer or as 
specified in the analytical method. 
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4.0 INSTRUMENT CALIBRATION, MAINTENANCE AND REPAIR 

Modem environmental chemical analysis is heavily dependent on properly maintained and 
calibrated instruments. The sensitivity and reliability of these high precision instruments require 
periodic maintenance- and calibration to assure precise and accurate measurements. Therefore, 
CLSB standard procedures include routine instrument calibration and maintenance. 

4.1 CALIBRATION 

The calibration program verifies that equipment is of the proper type, range, accuracy and 
precision to provide data compatible with specified requirements. All instruments and 

equipment that measure a quantity, or whose performance is expected at a stated level, are 
subject to calibration. 

This section of the QA Manual prescribes the practices used by the laboratory to implement a 
calibration program. Implementation is the responsibility of the laboratory management and 
analysts. The Quality Assurance Manager shall review the implementation of the program. 

Two types of calibration are discussed in this section: 

o Operational calibration is routinely performed as part of instrument use, such as 
the development of a standard curve for use with an atomic absorption 
spectrophotometer. Operational calibration is generally performed for instrument 
systems. 

o Periodic calibration that is performed at prescribed intervals for equipment, such 
as balances and ovens. In general, equipment that can be calibrated periodically 
is a distinct, single purpose unit and is relatively stable in performance. 

4.1.1 Calibration Program 

The program of calibration for laboratory instruments contains the following elements: 

4.1.1.1 Calibration Procedures 

Whenever possible, recognized procedures, such as those published by ASTM or the USEPA, or 
procedures provided by manufacturers, shall be used by CLSB. If established procedures are not 
available, a procedure shall be developed considering the type of equipment, stability 
characteristics of the equipment, required accuracy and the effect of operational error on the 
quantities measured. As a minimum, the procedures shall include: 

o Equipment to be calibrated 
o Reference standards used for calibration 
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o Calibration technique and sequential actions 
o Acceptable performance tolerances 
o Frequency of calibration 
o Calibration documentation format 

4.1.1.2 Calibration Frequency 

Instruments and equipment shall be calibrated at prescribed intervals andlor as part of the 
operational use of the equipment. 

Frequency shall be based on the type of equipment, inherent stability, manufacturer's 
recommendations, values provided in recognized standards, intended use, effect of error upon the 
measurement process, and prior experience. Calibration frequency is given in the method 
working SOP'S that are in every CLSB laboratory. 

4.1.1.3 Calibration Reference Standards 

Two types of reference standards are used within every CLSB laboratory for calibration: 

o PHYSICAL S 1ANUAKL)S such as weights tor cal~brating balances and 
certified thermometers for calibrating working thermometers and ovens. 
These are generally used for periodic calibration. 

o CHEMICAL STANDARDS such as Standard Reference Materials 
(SRMs) provided by the National Institute of Standards and Technology 
(NIST), EPA check standards, laboratory control standards or working 
(calibration) standards. 

Whenever possible, physical reference standards shall have known relationships to nationally 
recognized standards (e.g., NIST) or accepted values of natural physical constants. If national 
standards do not exist, the basis for the reference standard shall be documented. 

Physical reference standards shall be used only for calibration and shall be stored separately from 
equipment used in analyses. 

In general, physical reference standards shall be at least four to ten times as accurate as the 
requirements for the equipment that they are used to calibrate; physical standards should be 
recalibrated every three years by a certified external agency. 

Whenever possible, chemical reference standards shall be directly traceable to NIST SRMs. If 
SF2Y1s zrc net zi,~zilzb!e, c o ~ i ; ~ ~ i n d s  c f  ce;r";ified high i;.xitjr xi!! be used tc prepxe czfibrztion 
standards. 
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4.1.1.4 Calibration Records 

Records shall be maintained for each 'piece of equipment subject to calibration. Records 
demonstrating accuracy of reference standards shall also be maintained. 

Records for periodically calibrated equipment shall include, as appropriate: 

o Identification number of equipment and type of equipment 
o Calibration frequency and acceptable tolerances 

o Identification of calibration procedure used 
o Date calibration was performed 
o Identity of CLSB personnel andlor external agencies performing 

calibration 
o Reference standards used for calibration 
o Calibration data 
o Certificates or statements of calibration provided by manufacturers and 

external agencies, and traceability to national standards 
o Information regarding calibration acceptance or failure and any repair of 

failed equipment 

Records .for periodically calibrated equipment shall be maintained by the Instrument or in a 
secure location that is accessible. 

For instruments and equipment that are calibrated on an operational basis, calibration generally 

consists of determining instrumental response against compounds of known composition and 
concentration or the preparation of a standard response curve of the same compound at different 
concentrations. Records of these calibrations are maintained in several ways: 

o The calibration ,data are kept with analytical sample data, and/or 
o A logbook is prepared for each instrument that contains all calibration 

data. 

The former method provides response factor information directly with the analytical raw data so 
that the data can be readily processed and verified. The latter method provides an ongoing 
record of the calibration undertaken for a specific instrument. 
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CLSB LABS 

ION CHROMATOGRAPHY RUN LOG 
EPA M300.0, IC 101 

Date: Analyst: Anion: 

Check Stnd ID: Spike Stnd ID: Calibration Date: 

Batch #: 

Figure 4-1 Instrument Use Log 
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4.1.2 Operational Calibration 

Operational calibration is performed as part of the analytical procedure. Included are the 
analysis of a method blank and the preparation of a standard response (standard calibration) 
curve. 

A brief discussion of the analysis of method blanks and preparation of standard curves and 
guidelines for the major inshxment systems within the laboratory follows. 

4.1.2.1 General Calibration Procedures 
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method best suited for an individual parameter. Certification, or verification, is the elimination or 
minimization of determinate errors that may be due to analyst error, the use of 
less-than-optimum equipment, reagents, solvents or gases. The quality of materials, even though 
they are AR grade or better, may vary from one source to another. The analyst must determine, 
through the use of reagent andlor solvent blanks, if materials are fi-ee from interfering substances 
that could affect the analysis. Other steps in certifying the method include the determination of a 
method blank and the preparation of a standard calibration curve. 

4.1.2.1.1 Method Blank 

After determining the individual reagent or solvent blanks, the analyst defines the method blank 
to determine if the cumulative blank interferes with the analysis. The method blank is defined by 
following the procedure step by step, including the addition of all of the reagents and solvents, in 
the quantity required by the method. If the cumulative blank interferes with the determination, 
steps must be taken to eliminate or reduce the interference to a level that will permit the 
combination of solvents and reagents to be used. 

A method blank should be determined whenever an analysis is made. The number of blanks is 
determined by the method of analysis and the number of samples analyzed at a given time. 

4.1.2.1.2 Standard Calibration Curve 

Concurrent with the preparation of reagent and method blanks, a standard calibration curve is 
prepared for the instrumentation. Preparation of a standard calibration curve is accomplished by 
using calibration standards. 

Calibration standards are also referred to as "working standards". They are prepared by mixing 
the species to be analyzed into the solvent that is to be introduced into the instrument. 
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The concentrations of the calibration standards are chosen to cover the working range of the 
instrument. All sample measurements are made within this working range. The calibration 
curve is prepared by plotting instrument response versus concentration of the species analyzed, 
Actual sample concentrations are then read directly fi-om the calibration curve or determined by 
interpolation. Data reduction is done manually andlor by electronic data systems. 

4.1.2.2 Calibration of the Gas Chromatograph and Gas Chromatograph/Mass Spectrometers 

Calibration of the gas chromatographs or gas chromatograpWmass spectrometers for organic 
compound analyses is performed simultaneously with the standardization of the instrument. A 
five-point standard curve is initially analyzed to calibrate instrument response and to define the 
working range of the instrument for the compounds of interest. 

After initial calibration is established, mid-point calibration standards are run to confirm 
continuing instrument calibration. The acceptance criteria are method specific and are strictly 
adhered to. 

Response Factors (RF) are to be calculated for each compound at each concentration level 
(acceptable response factors are given in the individual method SOP'S). These RF will be 
averaged to generate the mean RF for each compound over the range of the standard curve. The 
mean response factor will be used to calculate the sample concentration of the compound of 
interest. When sample responses exceed the range of the standard curve, the sample will be 
diluted to fall within the range of the standard curve and be reanalyzed. The results of the daily 
GC standardization will be tabulated and filed with the corresponding sample analyses. 

4.1.2.3 Calibration of Inductively Coupled Plasma Spectrometer (ICP) and Atomic 
Absorption Spectrophotometer (AA) 

The ICP and AA are standardized for the metal of interest by the analysis of a set of calibration 
standards prepared by diluting a stock solution of known concentration. Working standards are 
prepared by dilution of the stock standard. The concentration of the calibration standards is 
chosen so as to cover the working range of the instrument. Subsequently, all sample 
measurements are made within this working range. Once the working standards are prepared, 
they are analyzed on the ICP or AA, and the instrument response is calibrated to provide a direct 
readout in milligrams of metal per liter of water. 

The calibration is accomplished by inputting the metal concentration equivalent to the readout in 
absorbance units during analysis of the working standards. 

Once the instrument has been initially calibrated, the analysis of the working standards is 
repeated during sample analysis to standardize instrument response during analysis and codirm 
the calibration settings. A typical analysis sequence is as follows: 
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o Working standards are prepared by dilution of a stock standard solution 
for the metal of interest. 

o A calibration curve within the working range of the instrument is 
established by analysis of five working standards. 

o The working standards are reanalyzed to confirm the calibration settings. 
If the calibration settings are not confirmed, the instrument is recalibrated. 

o The samples are analyzed for the metal of interest. 
o During sample analysis, a midpoint standard is analyzed to monitor 

instrument stability. If the analysis indicates that instrument calibration 
has changed, the instrument is recalibrated and the analysis is repeated. 

o Following completion of the sample analyses, the working standards are 
reanalyzed to confirm calibration settings. If calibration settings are 
confirmed, the analysis is completed. However, if the calibration settings 
are not confirmed, the problem is corrected and the analyses are repeated. 

o Analysis data may be input (if available) into a computer data file for later 
calculation and normalization for matrix effects. 

4.1.3 Periodic Calibration 

Periodic calibration shall be performed for equipment such as balances, thermometers, ovens and 
furnaces that are required in analytical methods, but that are not routinely calibrated as part of 
the analytical procedure. Documentation of calibration shall be kept for each equipment item. 

Calibration requirements are determined within the laboratory depending upon the equipment 
used and its operating function. Following is an example for the calibration of balances with 
examples of a calibration data sheet to serve as a guideline for the preparation of 
laboratory-specific procedures. 

4.1.3.1 Balances 

All balances shall be calibrated weekly using weights traceable to the National Institute of 
Standards and Technology (NIST). Calibration weights shall be Class S or better. Balances are 
calibrated by an external agency three times per year. 

Calibration of balances shall be to approximately 95 percent of balance capacity. Acceptance for 
balances that are direct reading to 0.01 gram shall be + 0.01 g for 0 to 100 g and + 0.1 percent 
of the applied weight for more than 100 g. Figure 4-2 provides an example data sheet that can be 
used for balance calibration. 
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Balance #: Balance Name: Balance S/N: 

* Tolerance ranges are in the front of this logbook 

Figure 4-2 Balance Log 
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4.2 INSTRUMENT MAINTENANCE AND REPAIR 

The purpose of instrument maintenance is to maintain proper equipment performance and to 
prevent instruments and equipment from failing during use. An adequate maintenance program 
increases reliability of a measurement system and will include equipment cleaning, lubricating, 
reconditioning, adjustment andlor testing. 

Within the laboratory, the Laboratory Director is responsible for preparation and documentation 
of the program. Department Supervisors shall implement the program, and the QC Manager 
shall review implementation to verify compliance. 

- 

CLSB's maintenance program considers several factors: 

4.2.1 Instruments, equipment and parts that are subject to wear, deterioration or other 
change in operational characteristics without periodic maintenance. 

4.2.2 The availability of spare parts within the laboratory to minimize downtime. 

4.2.3 Frequency that preventive maintenance is required. 

Preventive maintenance is performed on a routine basis and documented by department 
supervisors in a maintenance logbook assigned to each instrument. It should be noted if parts are 
replaced or if the instrument has deteriorated fi-om use, etc. Figure 4-3 illustrates one type of 
maintenance log currently in use. 
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Instrument ID I 

Figure 4-3 Instrument Maintenance Log 

MaintenancelService/Parts/Remarks 

( 

Date Time Name 
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The following is a discussion of the major types of quality control samples. QC samples will be 
analyzed as recommended herein, unless analytical procedures prescribe other specific- QC 
sample analysis. If the procedure is specific, the procedural requirements will be met. 

5.0 QUALITY CONTROL SAMPLE ANALYSIS 

This section discusses samples that are routinely added to the normal laboratory sample stream to 
demonstrate that the laboratory is operating within prescribed requirements for accuracy and 
precision. Quality control samples are of known content and concentration (with the exception 
of field blanks) to ensure that accuracy and precision can be determined and control charts can be 
prepared. Evaluation of this data is discussed in Section 8.1. 

As stated, Section 8.1 presents the statistical analyses of these samples. 

5.1 ANALYSES AND FREQUENCY OF BLANKS 

Trip Blank Analyses 

Volatile organics samples are susceptible to contamination by diffusion of organic contaminants 
through the Teflon-faced silicone rubber septum of the sample vial; therefore, trip blanks shall be 
analyzed to monitor for possible sample contamination during shipment. Trip blanks will be 
prepared by filling two VOA vials with organic-fiee water and shipping the blanks with the field 
kit. Trip blanks accompany the sample bottles through collection and shipment to the laboratory 
and are stored with the samples. Following the analyses, if the trip blanks indicate possible 
contamination of the samples, depending upon the nature and extent of the contamination, the 
samples may be corrected for the trip blank concentration or the sources re-sampled. 

Results of trip blank analyses should be maintained with the corresponding sample analytical 
data in the project file. 

5.1.2 Method Blank Analyses 

A method blank is a volume of deionized laboratory water for water samples, or a purified solid 
matrix for soillsediment samples, carried through the entire analytical procedure. The volume or 
weight of the blank must be approximately equal to the sample volume or sample weight 
processed. A method blank should be performed with each analytical batch of samples. 
Analysis of the blank verifies that method interferences caused by contaminants in solvents, 
reagents, glassware and other sample processing are known and minimized. Results of method 
blank analyses will be maintained with the corresponding analytical data in the project file. For 
a method blank to be acceptable for use with the accompanying samples, the concentration in the 
blank of any analyte of concern must be no higher than the detection limit. 
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On a regular basis, a set of VOA vials containing organic-free water are prepared and stored 
along with client samples in the VOA-storage refrigerator. After one week, the holding blanks 
are analyzed by GC for possible organic contamination. If compounds are detected, the QC 
Manager will initiate a corrective action. 

5.2 ANALYSES AND FREQUENCY OF REPLICATES 

5.2.1 Replicate Sample Analyses 

Replicate analyses are performed to evaluate the precision of an analysis. Results of the replicate 
analyses are used to determine the relative difference between replicate samples. Criteria for 
evaluating replicate sample results are provided in Section 8.1. A replicate analysis should be 
performed on every group of twenty samples analyzed. Replicate analysis results should be 
summarized on the quality control data summary form. 

The frequency of replicates is specified in many analyses, and CLSB analyzes, as a minimum, 
the percentage of replicate specified. The replicate aliquots are carried through the entire 
workup and analytical process. 

Care is taken to assure that soils and hazardous wastes are replicated at least as frequently as 
waters and wastewaters. 

5.2.2 Blind Replicate Analysis 

A blind replicate sample is a replicate sample that has been introduced as a separate sample by 
the Quality Control Manager during the log-in process or prior to analysis. Evaluation of the 
replicate is discussed in Section 8.1. This data is reported to and summarized by the Quality 
Control Manager. 

5.3 ANALYSES AND FREQUENCY OF SPIKED SAMPLES 

Samples are spiked with known amounts of chemical entities being measured in order to 
determine the percent recovery. 

5.3.1 Matrix Spikes 

At least one matrix spike (MS) and one matrix spike duplicate (MSD) will be analyzed per 
analytical batch (if not enough sample is available for a matrix spike, then a Laboratory Control 

Sample and a Laboratory Control Sample Duplicate will be used as QC samples). A matrix 
spike is defined as a sample matrix that has predetermined quantities of stock solutions of certain 
analytes added prior to sample extraction/digestion and analysis. 
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To evaluate the effect of the sample matrix upon analytical methodology, a separate aliquot 
sample should be spiked with the analyte of interest and analyzed with the sample. The percent 
recovery for the respective analyte will then be calculated. 

If the percent recovery falls outside quality control limits, the data should be evaluated and the 
sample reanalyzed if criteria are not met. Matrix spike results should be summarized on the 
quality control data summary sheets. 

5.3.2 Regulatory Spikes 

When sample analysis requires values within a specified percent recovery of a regulatory limit, 
the sample will be spiked with a standard of concentration (suggested in the method) and the 
spiked sample analyzed. Recoveries are calculated and reported on a percent basis. In this 
manner, the spike serves to provide information on accuracy of the procedure. 

5.3.3 Replicate Spikes 

Certain methods specify running replicate spikes. A regulatory spike is a subpart of replicate 
spike. Frequently, the replicate spike is run at one to five times the concentration of the observed 
sample value or at one to five times the background level, depending on method requirements. 

5.4 STANDARDS AND REFERENCE MATERIALS 

Standards and reference materials will be obtained per procedures specified in Section 3. Proper 
laboratory procedure requires the use of the following types of standards and reference materials. 

5.4.1 Quality Control Samples 

A Liquid Control Sample (LCS) will be processed with each analytical batch. A LCS is defined 
as a known matrix spiked with compound(s) representative of the target compounds, which is 
run through the entire analytical procedure. Only the LCS needs to be reported, if the MS or 
MSD fail their parameters. The results of the LCS are compared to control limits established for 
both precision and bias to help determine the usability of the data. 

5.4.2 Working or Calibration Standards 

Calibration of instruments such as GC, ICP, and AA requires use of standard solutions. These 
calibration standards are carefully prepared by volumetric or gravimetric methods and 

standardized against the laboratory control standards before use in the laboratory. 

Because instrument response and calibration curves are subject to change and can vary from day 
to day, a midpoint standard or check standard will be analyzed at the beginning of analysis, every 
10 samples thereafter and at the end of sample analysis. 
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Analysis of this standard is necessary to verify the standard curve and may serve in some cases 
to be sufficient for calibration. This value should be entered in the instrument calibration log 
whenever performed. 

5.4.3 Internal Standards 

An internal standard is a known amount of a compound not normally found in environmental 
samples added to each sample before analysis. The area of internal standard peak in the 
calibration standard is used as a reference to monitor the area of the internal standard peak in the 

sample. The internal standard peak in the sample is the reference peak used for the calculation of 
the concentrations of the compounds present in the sample. The retention time of the internal 
standard is monitored by the analyst to ensure there is minimal change. 

5.4.4 Surrogates 

A surrogate is an organic compound which is similar to the target analyte(s) in chemical 
composition and behavior in the analytical process, but which is not normally found in 
environmental samples. Surrogates are typically spiked into the samples prior to extraction and 
thereby provide recovery data for sample workup. Although such data is typically derived fiom 
compounds closely related to the compounds under investigation, it is not compound-specific 
and in the strict sense should not be used for making corrections for recovery. Since the 
information is provided with every sample, it is nevertheless very useful in detecting both 
sample-specific and systematic recovery problems. Surrogates will be run on all organic analysis 
including spikes and blanks. If surrogate recoveries exceed their specified control limits 
corrective action will be implemented as specified in the individual method SOPS. 

5.4.5 Certified Reference Materials 

On a regular basis, the Quality Control Manager should introduce a group of prepared 
verification samples (Certified Reference Materials) into the analytical testing regime. Results 
of these data will be summarized, evaluated and presented to laboratory management for review 
and corrective actions, if appropriate. The data are reported to and summarized by the Quality 
Control Manager. Certified Reference Materials are acquired fiom sources which are accredited 
by the State of California to provide such samples. 

5.4.6 QC Batches 

A number of samples of similar matrix, origin and composition which are analyzed together with 

the same method sequence and the same lots of reagents with manipulations common to each 
sample within the same time period or in continuous sequential time periods shall be known as a 
QC batch. 

The number of total samples in a QC batch should not exceed twenty samples plus the number of 
samples required to perform QC evaluation of the twenty initial samples. 
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A sequential number will be assigned to each QC batch prior to batching a number of samples. 
This number will be obtained by using the next sequential number available as recorded in the 
QC Batch Log Book. 

The QC Batch Log Book will contain information pertaining to each QC batch and will include 
the sequential batch number, date, analysis to be performed, analyst who assigned the batch, the 
sample numbers to be analyzed, and additional notes as required. 

5.5 INTERJINTRA-LABORATORY PEWORMANCE EVALUATIONS 

The performance of CLSB's laboratories is monitored by the participation in the Environmental 
Laboratory Accreditation Program of the State of California. This program includes the Water 
Pollution (WP) and Water Supply (WS) programs. Under these programs, blind samples with 
known concentrations are analyzed annually. CLSB obtains intra-laboratory PE samples from 
commercial companies such as Environmental Resource Associates. 

The chemists, the Laboratory Manager and the Laboratory Director are kept informed of all 
interlintra-laboratory performance evaluations. If a method fails or is found to be suspect, 
appropriate corrective actions are taken immediately. If any results are found to be outside the 
established control limits, the method will be evaluated and the problem resolved prior to 
performing any additional tests. 

6.0 PEWORMANCE AND SYSTEMS AUDIT 

A QA audit is an independent assessment of the measurement system. The purpose of the 
performance audit is to qualitatively and quantitatively assess the data output generated at any 
level within the laboratory during the data collection. The results of the audit are formulated into 
a report detailing the overall system performance and deficiencies, plus any recommendations. 

6.1 QUALITY ASSURANCE AUDITS 

The QA Manager will perform performance audits. Audits are considered an essential part of the 
CLSB Quality Assurance Program. CLSB conducts two types of audits; a system audit to 
qualitatively evaluate the operational details of the QA program, and a performance audit to 
evaluate the quantitative outputs of all measurement systems. 

These audits are combined into one summary audit. The audit includes: (1) laboratory inspection 
to ensure the laboratory, instruments and equipment, etc., are kept in good condition, and all 
records of standard preparation, calibration, sample preparations, etc., are documented; (2) data 
validation: selected testslreports will be audited, and the complete QC package from log-in to 
report generation will be checked; (3) Assessment of QC sample analysis; (4) Record filing and . 

retreivability. A checklist will be used by CLSB QA personnel when performing audits to 
assure that nothing is overlooked. Major elements of the audits are listed below: 

5 2 
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o SOPS are available and updated 
o Standards are not expired 
o Lab notebooks have been signed and reviewed 
o Instrument performance and logs are updated 
o Properly trained chemist(s) are performing analysis 
o Traceability of all analysis 
o Safety practices of laboratory personnel 

The audit results will be documented and given to the laboratory director and all managers, as 
well as being available for review by the company President. 

6.2 SUBCONTRACT LABORATORIES 

CLSB periodically sends samples to other laboratories for analysis which are not performed by 
CLSB. Before CLSB sends samples to a contract laboratory, CLSB requires a current ELAP 
certificate, QA Manual, and WSIWP results. In addition, CLSB may submit QA samples to 
assure sample integrity. 

7.0 ANALYTICAL PROCEDURES 

CLSB utilizes USEPA prescribed methods whenever applicable. Other sources of analytical 
methods may be used for other analyses if widely recognized by industrial and government 
laboratories. Industry standard methods are published by USEPA, American Public Health 
-Association (APHA), American Society for Testing and Materials (ASTM), National Institute 
for Occupational Safety and Health (NIOSH), and American Industrial Hygiene Association 
(AIHA). 

A brief summary of the method sources for performing "certified" analyses, as well as other 
commonly used references, is located in Table 7-1. 

Analysis will be performed in accordance with the methods cited herein unless specific project 
requirements or needs dictate modification of the cited methods or adoption of an alternate 

method. If analysis is performed in an alternate manner, the method shall be documented in the 
project records. 

Accurate environmental analysis involves the need for several activities to be performed in 
coordination with or coincidental to actual analysis; e.g. 1.) sample procurement and storage 
(Section 2) to preserve sample integrity, 2.) Instrument calibration, 3 .) Analysis of QC samples 
and standards to assess recovery, matrix affects, range within linearity, 4.) Extraction of the 
analytes from the matrix. Each of these aspects is discussed elsewhere in this manual. 
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7.1 SOPs 

CLSB relies heavily on the use of Standard Operating Procedures (SOPs). CLSB's SOPs not 
only include the instrumentation and method procedures but also include all aspects of the 
complete analytical process, from sample receipt to waste disposal. 

No procedure or task is accepted for use until an appropriate SOP has been written and approved 
by both the QNQC Manager and Laboratory Director. The QNQC Manager reviews all SOPs 
annually. SOPs are kept in the appropriate lab areas, readily available to each analyst. 

All laboratory method SOPs should include the following elements if applicable: 
1) Title of the method. 
2) Effective date of the method. 
3) Scope and application including a list of analytes, matrices and detection limits. 
4) Summary of the method. 
5) Definition of terms. 
6) Health and safety considerations. 
7) Sample handling and preservation considerations. 
8) Effect of potential interferences. 
9) Apparatus and materials including reagents, equipment and instruments. 
10) Quality control criteria defined in detail . 
1 1) Procedures for the analysis of samples. 
12) Documentation: a list of items to be included in the project folder. 
13) References for Method . 
14) A sample run log is attached to SOP. 
15) Standards Preparation is in SOP in detail for CAL ,CCV,LCS , MS &MSD. 

SOPs are written in a numbered outline format with the following major headings: 

1.0 Purpose 
2.0 Scope and Application 
3.0 Method Detection Limits 
4.0 Applicable Matrx or Matrices 
5.0 Method Summary 
6.0 Definitions 
7.0 Contamination and Interferences 
8.0 Apparatus and Materials 
9.0 Reagents and Standards 
10.0 Sample Collection, preservation, shipment and storage . 
1 1.0 Quality Control 
12.0 Calibration and Standarization 
13.0 Procedure 
14.0 Calculations 
15.0 Method Performance 

54 
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16.0 Pollution Prevention. 
17.0 Data Assessment and Acceptance Criteria 
18.0 Corrective Actions for Out of Control Data 
19.0 Contingencies for Out of Control Data. 
20.0 Waste Management . 
2 1.0 References 
22.0 Tables , Diagrams , Flowcharts ,etc. 
23.0 Training and Qualification Validation 
24 0 Health and Safety 
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Definition and Procedure for the Determination of the Method Detection 
Limit,O Code of Federal Regulations (CFR) 40, Part136, Appendix B, 
Revised July 1995. 

Drinking Water Methods from Methods f o r  t h e  Determination of Organic 
Compounds in Drinking Water,O EPA 600/4- 88/039, December 1988, 
Revised July 1991. 

Drinking Water Methods from Methods for the Determination of Organic 
Compounds in Drinking Water-Supplement I,U EPA 600/4-90/020, July 
1990. 

Drinking Water Methods from Methods for the Determination of Organic. 
Compounds in Drinking Water-Supplement II,O E PA 600/R-92/129, 
August 1992. 

Inductively Coupled Plasma-Atomic Emission Spectrometric Method for Trace 
Element Analysis of Water and Wastes,O CFR 40, Part 136, Appendix 
C, Revised July 1995. 

Methods for Ch~mical Analysis of Water and Wastes (MCAWW) ,U EPA 600/4-79- 
020, Revised, March 1983. 

I 

Methods for the Determination of Metals in Environmental Samples- 
Supplement I,O EPA 600/R-94-111, May 1994. 

Methods for the Determination of Inorganic Substances in Environmental 
Samples,O EPA 600/R-93-100, August 1993, 

"Methods for Organic Chemical Analysis of Municipal and Industrial 
Wastewater," EPA 600/4-82-057, July 1982. 

Methods for Organic Chemical analysis of Municipal and Industrial 
Wastewater,O CFR 40, Part 136, Appendix A, July 1995. 

"Methods for the Determination of Organic Compounds in Drinking Water", EPA 
600/4-88/039, December 1988. 

Methods for the Determination of Nonconventional Pesticides in Municipal 
and Industrial Wastewater - Volume I,U.EPA 821/R-93-010-A, August 
1993, Revision 1. 

Methods for the Determination of Nonconventional Pesticides in Municipal 
and Industrial Wastewater - Volume II,O EPA 821/R-93-OlOB, August 
1993. 

Method 1664: N-Hexane Extractable Material (HEM) and Silica1 Gel Treated 
N-Hexane Extractable Material (SGT- HEM) by Extraction and Gravimetry 
(Oil and Grease and Total Petroleum Hydrocarbons), EPA 821/B-94-0046, 
April 1995. 

Precision and Recovery Statements for Methods for Measuring Metals,O CFR 
40, Part 136, Appendix D, Revised July 1995 

"Standard Methods for the Examination of Waste and Wastewater," 18th Ed. 
APHA-AWWA-WPCF, 1992. 

Technical Notes on Drinking Water Methods,O EPA 600/R-94-173, October 1994 
A number of additional methods are summarized in the "AB 1803 -Methods 

Manual" issued by the California Department of Health Services, 
1984.1994. 

Test Methods for Evaluating Solid Waste,O USEPA SW-846, December 1996, 
Third Edition Update 111. 

Federal Register, 40 CFR Part 136, Oct. 26, 1984. 

Table 7-1 Basic References for Analytical Methods 
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8.0 QUALITY CONTROL DATA PROCESSING AND VALIDATION 

Data processing and validation within the analytical laboratory ensure that the reported results 
will correctly represent the analyses performed. This function has two primary activities: 

o The processing of quality control sample results to demonstrate that 
analyses are within laboratory prescribed bounds for accuracy, precision 

and completeness. 

o Sample reduction and validation to demonstrate that numerical 
computation of data is correct and that it is correctly reported. 

This section discusses the computation process and Section 9.0 discusses maintenance of 
resulting records. 

8.1 PROCESSING OF QUALITY CONTROL DATA 

This section discusses the analytical treatment of the data resulting from the quality control 
samples discussed in Section 5. 

8.1.1 Assessment of Data Precision and Accuracy 

All data generated must be evaluated for precision and accuracy by the following procedure. 
Quality control sample analyses are performed as appropriate for organic or inorganic samples as 

discussed in Section 5. The protocol used will be in accordance with specific method analytical 
procedures if QC requirements are stated in the procedure. 

8.1.1.1 Frequency and Types of QC Samples : 

Reagent or Method Blank - A reagent and/or method blank is prepared and analyzed 
with each batch of samples. 

Trip Blank - Trip blanks are analyzed to determine possible sample contamination 
during collection and shipment to the laboratory. Trip blanks are applicable to volatile 
organics analysis (VOA) where volatile contaminants can be introduced from ambient 
air on site, during shipment, and in the laboratory. 

Calibration Curve - A calibration curve consisting of standards and a reagent blank are 

prepared for each parameter. If the standard curve is within acceptance criteria for the 
method in use, the standard curve will be verified by the analysis of a midpoint 
standard. 

5 6 
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Initial and Continuing Calibration Verification (ICV & CCV) - A Standard of 
reagent water or solvent that is spiked with a standard of the analytes from a 
second source standard . It is used to verify the calibration curve initially and 
continuously . These samples are run every ten samples with CCB. Recovery of 
the analyte is recorded . 

Initial Calibration and Continuing Calibration Blank (ICB and CCB) - A Reagent 
blank that is run after CCV to check system cleanliness . 

Liquid Control Samples(LCS) - A reagent water or solvent that is spiked with analytes ~ 
fkom a second source standard . This sample is run through the entire analytical 
procedure as a sample and recovery of analyte is recorded . 

I 

Matrix Spike & Duplicate - As a minimum, one sample in every sample set of twenty 
samples is spilted twice at a mid-concentration level to provide a final concentration 
within the expected range of the samples. 

Blind Replicate - A blind replicate, unknown to the analyst, is introduced by the 
Quality Control Department quarterly. Blind replicates are routinely used for the 
analysis of metals, water quality parameters and organics analyses that do not require 
separate extraction. 

Certified Reference Materials - Certified Reference Materials are introduced at least 
annually into the testing scheme by the Quality Control Manager to evaluate the testing 
procedure and the analyst's performance. 

Check standards - A check standard consisting of deionized water spiked with the 
parameter of interest is analyzed. Check standards are routinely used for the analysis of 
metals, water quality parameters and some organics parameters. 

Surrogate Standard Spike - Every sample is spilted with the required and appropriate 
surrogate standards prior to extraction and analysis for volatile and semi-volatile 
organic compounds. 

Internal standards - Internal standards are added to samples as prescribed in each 
specific method. 

Qualitv Control Samples - Quality Control Samples are required twice per analytical 
batch. I 

8.1.1.2 Acceptable Limits of QC Samples 1 
When the analyses of a sample set are completed, the results will be reviewed and evaluated to 
assess the validity of the data set. Review is based on the following criteria: 
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Method Blank Evaluation - The method blank results are evaluated for high readings 
characteristic of background contamination. If high blank values are observed, 
laboratory glassware and reagents should be checked for contamination and the analysis 
halted until the system can be brought under control. For a method blank to be 
acceptable for use with the accompanying samples, the concentration in the blank of any 
analyte of concern must be no higher than the reporting limit. 

Trip Blank Evaluation - Trip blank results are evaluated for high readings similar to the 
reagent and/or method blanks described above. If high trip blank readings are 
encountered, the procedure for sample collection, shipment and laboratory analysis 
should be reviewed. If both the reagent andlor method blanks and the trip blanks 
exhibit significant background contamination, the source of contamination is probably 
within the laboratory. In the case of VOA, ambient air in the laboratory and reagents 
should be checked as possible sources of contamination. High trip blank readings for 
other parameters may be due to contaminated sample bottles or cross-contamination 
due to sample leakage and poorly sealed sample containers. 

Calibration Standard Evaluation - The calibration curve is evaluated to determine 
linearity through its full range, and that sample values are within the range defined by 
the low and high standards. If the curve is not linear, sample values must be corrected 
for nonlinearity by deriving sample concentrations fi-om a graph or by using an 
appropriate algorithm to fit a nonlinear curve to the standards. 

Replicate Sample Evaluation - Replicate sample analysis for the sample set is used to 
determine the precision of the analytical method for the sample matrix. The replicate 
results are used to calculate the precision as defined by the relative percent difference 

(RPD). The precision value, RPD, should be plotted on control charts for the parameter 
determined. If the precision value exceeds the warning limit for the given parameter, 
the appropriate Department Supervisor, Laboratory Director or the Quality Control 
Manager is notified. If the precision value exceeds the control limit, the sample set 
must be reanalyzed for the parameter in question. 

Matrix Spike Evaluation - The observed recovery of the spike versus the theoretical 
spike recovery is used to calculate accuracy as defined by the percent recovery. The 
accuracy value, (percent recovery) may be plotted on a control chart for the parameter 
determined. If the accuracy value exceeds the warning limit for the given parameter, 
the appropriate Supervisor, Manager or the Quality Control Manager is notified. 

Blind Replicate Evaluation - The blind replicate analysis is evaluated in the same 
manner as described above for the replicate sample analysis and is treated as a replicate 

result for purposes of evaluating the precision of the analytical method. 
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Reference Standard Evaluation - Standard Reference Materials analyses are compared 
with true values and acceptable ranges. Values outside the acceptable ranges require 
corrective action to determine the source of error and provide correction action. All 
sample analyses should be halted pending this evaluation. Following correction of the 
problem, the Standard Reference Material should be reanalyzed. 

Quality Control Sample Evaluation - The results of the Quality Control Sample analysis 
are compared with the true values, and the percent recovery of the sample is calculated. 
If correction is required, the control sample and the samples in its batch should be 

reanalyzed to demonstrate that the corrective action has been successful. 

Surrogate Standard Evaluation - The results of surrogate standard determinations are 
compared with the true values spiked into the sample matrix prior to extraction and 
analysis and the percent recoveries of the surrogate standards are determined. For 
aqueous matrices, these percent recoveries should be compared with the laboratory 
generated control limits. 

8.1.2 Statistical Evaluation of QC Data 

As part of the analytical quality control program, CLSB determines precision and accuracy for 
each parameter analyzed. These values can be used as control limits for passlfail criteria. 

Initially, when these data are compiled, the evaluation is applied over a broad concentration 
range. As more data is accumulated, precision and accuracy determinations are updated and 
criteria developed to define precision and accuracy over specific concentration ranges. 

8.1.2.1 Control Chart Evaluation 

Precision and accuracy criteria will be applied to each parameter that is analyzed. When 
analysis of a sample set is completed, the quality control data may be reviewed and evaluated 
through the use of control charts to validate the data set. Control charts are derived fiom data 
that has been entered into the LIMS. 

Control c harts may be established for all major analytical parameters. 

A minimum of seven measurements of precision and accuracy are required before control 
limits of two standard deviations shall be considered valid. Once established, control limits are 
updated as additional precision and accuracy data become available by the Quality Control 
Manager. 
8.1.2.1.1 Analytical Precision 
General Considerations 

To determine the precision of the method andlor laboratory analyst, a routine program of 
replicate analyses is performed. The results of the replicate analyses are used to calculate the 
relative percent difference (WD), which is the governing quality control parameter for 
precision. 

5 9 
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The RPD for replicate analyses is defined as 100 times the difference (range) of each replicate 
set, divided by the average value (mean) of the replicate set. For replicate results Dl and D2, 

the RPD is calculated fi-om: 

RPD = ID,-D,I 
Dl + 0 2  

When the RPD is obtained for at least seven replicate pairs, the average RPD and the standard 

deviation are calculated using: 

- Cm, 

and 

where, 

mi = the RPD of a replicate pair, 
m = the average of the Relative Percent Difference determination, 
S, = the standard deviation of the data set of RPD determinations, 
n = the number of W D  determinations. 

When constructing a control chart for a specific parameter, the Warning and Control Limits are 
then calculated fi-om the following: 

Upper Control Limit = vn +3 S, 
Lower Control Limit = & -3 S, 
Upper Warning Limit = & +2S, 

Lower Warning Limit = & -2S, 
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A control chart is established by plotting the FWD of each replicate pair on a graph generated 
as follows: 

o The average of the RPD determinations for the original data set is 
established as the midpoint on the Y-axis of the graph. 

o The Upper Warning and Control Limits calculated above are plotted as 
solid horizontal lines across the graph at their respective points on the Y 
axis above the mean of the RPD determinations. 

o The calculated RPD of each replicate pair is plotted on the graph to 
determine whether the RPD is within the Warning and Control Limits of 

the Control Chart. 

If the RPD plots between the Warning and Control Limits, the group leader, laboratory director 
or quality control manager is notified for a decision as to how to proceed. 

o If the RPD plots outside the Control Limits, the data set is invalid and 
the analysis is stopped until the source of error has been determined and 
corrective action taken. Once the error source has been resolved, the 
data set is reanalyzed. 

8.1.2.1.2 Analytical Accuracy ' 1  

When a program for evaluation of analytical accuracy is established, the evaluation is applied 
over the entire range of spiking concentrations. As more data are accumulated, the evaluation 
procedure is refined to define the analytical accuracy of the method over specific concentration 
ranges. 

To determine the accuracy of an analytical method andlor the laboratory analysis, a periodic 
program of sample spiking is conducted. The results of sample spiking are used to calculate the 

quality control parameter for accuracy evaluation, the Percent Recovery (%R). 

The %R is defined as the observed concentration minus the sample concentration, divided by the 
true concentration of the spike, all multiplied by 100. 

where 
%R = The Percent Recovery, 
Oi = The Observed Spiked Sample Concentration, 
0, = The Sample Concentration and 
TI = The True Concentration of the Spike. 
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When the Percent Recovery is obtained for at least ten spiked samples, the mean percent 
recovery and the standard deviation are calculated using the formulae: 

and 

where 
%R = the Mean Percent Recovery 

%Ri = the Percent Recovery of a Single Spiked Sample, 
n - - the number of results and 

- SR - the Standard Deviation of the data set of Percent Recovery 
determinations. 

The Warning and Control Limits are then calculated fiom the following equations: 

Upper Control Limit = %R+3SR 
Lower Control Limit = %R-3 SR 
Upper Warning Limit = %R+2SR 
Lower Warning Limit = %R-2SR 

A control chart (as shown in Figure 8-1) is generated by plotting the Percent Recovery data on a 
graph as follows: 

o The average of the Percent Recovery determinations for the original data 
set is established as the midpoint on the Y-axis on the graph. 

o The Upper Warning and Control Limits calculated above are plotted as 
solid horizontal lines across the graph at their respective points on the Y 

axis above the mean of the Percent Recovery determinations. 
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o The Lower Warning and Control Limits calculated above are plotted as 
solid horizontal lines across the graph at their respective points on the Y 
axis below the mean of the Percent Recovery determinations. 

o The calculated Percent Recovery of each spiked sample is plotted on the 
graph to determine whether the Percent Recovery is within the Warning 
and Control Limits of the Control Chart. 

o If the Percent Recovery plots between the Warning and Control Limits, 
the group leader, laboratory director or quality control manager is 
notified for a decision as to how to proceed. 

o If the Percent Recovery plots outside the Control Limits, the data set is 
invalid and the analysis is stopped until the source of error has been 
determined and corrective action taken. Once the source has been 
corrected, the data set is reanalyzed. 

o When an additional ten "Percent Recoveries" have been determined, the 
Warning and Control Limits are recalculated for the entire data set and 
the Control Chart for the corresponding parameter is updated. 

The Quality Control Manager maintains all control charts. 

8.1.2.2 Corrective ActionIOut-of-Control Situations 

In general, any result falling outside of control limits (generally set at =t 3 standard deviation 
units) will require initiation of corrective action. Whenever this situation occurs, it will be 
immediately brought to the attention of the QA Manager and the Laboratory Director. 

The nature of corrective action will vary depending on interpretation of the seriousness of the 
situation by the QA Manager. Isolated outliers may be impossible to explain, and if warranted 
by previous and subsequent data, the outlier may be ignored. Consecutive recurrence of 
outliers will be viewed as indicative of a problem situation, and the process will be reviewed. 

Most commonly, the out-of-control situation will require a series of corrective measures 
instituted to re-establish analytical validity. All analysis with the implicated method and 
instrumentation will be stopped until the problem is identified and resolved. 

Review of recent historical data will be made to determine the time of the first variance fiom 
valid data, and data collected after that time discarded. Whenever possible all analyses 
performed after the last valid control check will be repeated. 

Immediately following resolution of the out-of-control situation, an increased percentage of 
spikes and replicates will assure the situation is back to normal. This will continue until the 
QA Manager is satisfied that total resolution of the problem has occurred. 

63 
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Control Chart 

Figure 8-1 QC Control Chart 
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8.2 DATA VALIDATION 

Data validation begins with the processing of data (including QC data) and continues through 
review of the final data and the reporting of analytical results. The analyst, independent of the 
data acquisition and processing, will perform data processing. The department supervisor 
reviews (validates) that the data processing has been correctly performed and continues by 
verifying that the reported analytical results correspond to the data acquired and processed. Final 

review of the data to be reported is by the Laboratory Director. 

8.2.1 Data Processing 

In general, an analyst will process data by: 

1. Manual computation of results directly on the data sheet or on calculation pages 
attached to the data sheets or 

2. Input of raw data for computer processing or 
3. Direct acquisition and processing of raw data by a data processing system 

(computer). 

If the data is manually processed by an analyst, all steps in the computation shall be provided 
including equations used and the source of input parameters such as response factors, dilution 
factors and calibration constants. If calculations are not performed directly on the data sheet, 
calculations should be done on standard calculation paper and attached to the data sheets. The 
analyst shall sign and date in ink each page of calculations. Full signature and date in ink are 
required in all instances. 

For data that are input by an analyst and processed using a computer, a copy of the input shall be 
kept and uniquely identified with the project number and other information as needed. The 
samples analyzed shall be evident and the input signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the analyst shall verify that the 
following are correct: project and sample numbers, calibration constants and response factors, 
output parameters such as units and numerical values used for detection limits (if a value is 
reported as less than). The analyst shall sign and date the resulting output. 
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8.2.2 Review of Data Processing 

Following is a discussion of the method to be used for reviewing (checking) data processing. 

The analyst performing the data processing shall give to another analyst, independent of 
the work, the data package. The package shall include, as appropriate, raw data, data 
sheets, strip charts, computer inputloutput, calculations, sources for input parameters such 
as response factors. 

The independent analyst (checker) shall review the data for: 

* Appropriateness of equations used. 
'k Correctness of numerical input. 
* Numerical correctness of all calculations. 
* This should be done by performing numerical computations. 
* Correct interpretation of strip charts. 

All entries and calculations that the checker reviews shall bk marked in ink with a check 
mark. The checking process must be thorough enough to validate that the results are 
correct. If the checker disagrees with any part of the computations, the checker shall mark 
through the number with a single line and place the revised number above it. 

Any changes made by the checker shall be re-checked by the originator. If the originator 
agrees with the change, no action is necessary. If the originator disagrees, the originator 
and checker must resolve the difference so they agree with the result presented. 

The checker shall sign originals and date in inlc all pages of the data package (except for 
groups of printouts such as chromatograms). Signing and dating indicates that the 
reviewer agrees with the calculations and that the originator has agreed to any changes 
made. 

If the data have been processed by computer, the reviewer shall also check the input 
entries. If the checker disagrees with the input, the number should be marked through 
with a line and the corrected number indicated above it. Corrections must be re-checked 
by the originator as discussed above. 

If an input error is identified and the data has been processed, it will be necessary to 
reprocess the data. In this event, the checker shall mark the second set of input to 
indicate agreement with the input changes. The checker shall sign and date in ink the 
computer input to indicate agreement. 
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Raw data that are automatically acquired and processed do not require any validation at 
this point beyond that previously discussed. 

The reviewed data are maintained as discussed in Section 9. 

8.2.3 Review of Data Reporting 

Review of data reports is required to verify that information reported by the laboratory 
corresponds with processed analytical results. Intermediate steps performed after the processed 
data are checked to prepare the data report (such as data summaries) do not require validation. 
Preparation of the report is the responsibility of the department supervisor or laboratory director. 

After the draft data report is prepared (generally in tabular form), the reported results should be 
checked against the reviewed processed data so that transcription errors do not occur. The 
checking process follows: 

o Using the draft report, all data entries are checked. The checker can be 
an analyst or department supervisor. The checker is not required to 
be independent of the work because only the transcription from the 
reviewed data to data report is being checked. 

o The draft data report should be checked so that the items cited for data 
presentation in Section 9.0 are complete and correct. Corrected 
entries are marked through with a single line and the correct entry 
is provided. The reviewer will indicate that corrections have been 
made in the report by placing a second check mark by the 
correction after comparing the change with the revised copy. The 
checker shall sign and date every page of the data report in ink. 

o Use of the draft data report results in checkprint that should be 
maintained as a record to demonstrate the review. 

o If data printouts, such as chromatograms are included in the data report, 
review is not required for the data printout. 
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9.0 DATA REPORTS AND R E C O ~ S  MANAGEMENT 

9.1 DATA REPORTS 

The format and content of a data report is dependent upon project needs, such as: whether or not 
explanatory text is required, client or contract requirements, and government agency reporting 
formats. However, the final data presentation shall be checked in accordance with data 
verification requirements of Section 9 and approved by the Laboratory Director. 

Data presentation reports also include: 

o Sample identification number used by CLSB and/or the sample 
identification provided to the laboratory, if different than 
identification used in the laboratory. 

o Chemical parameters analyzed, reported values and units of 
measurement. 

o Reporting limit of the analytical procedure if the reported value is less 
than the reporting limit. 

o Data for a chemical parameter are reported with consistent significant 
figures for all samples. 

o Results of Quality Control sample analysis if appropriate. 

9.2 RECORDS MANAGEMENT 

CLSB maintains all records in two categories. Specific regulatory or contractual demands 
may require additional documentation and in these instances, records shall be maintained as 
externally required. 

9.2.1 Project Specific Documents 

These are records and documents pertinent to a project. Examples of individual project 
specific documents are correspondence, chain of custody and data reports. 

9.2.2 General Laboratory Operation Documents 
These documents demonstrate overall laboratory operation, such as instrument log books and 
control charts. These records will directly affect the data for a specific project, but in general 
their applicability is not limited to one project. 

9.3 RETENTION OF RECORDS 
Records and files with be archived chronologically by subject and retained for 5 years. 
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Imperial, California 9225 1 
(760)339-9220 General Information 

LETTER OF TRANSMITTAL 

. TO Melenee Emanuel 

State Water Resources Control Board 
Division of Water Quality, Monitoring 

IQOl 1 Street 
P.O. Box 944213 

I Sacramento, CA 95812 

1 WE ARE SENDING YOU Attacheil Under separate cover via the following items: 

Date: July 7,2004 ( Job No. 
At.1: 
RE: SOPs for IID water monitoring data 

C] Book 
C] Copy of letter 

[7 CD Disk 
[7 Zip Disk 

C] 3.5" Floppy Disk C] Samples 
17 Data Pages Reports 

Specifications 
[7 Drawings 

THESE ARE TRANSMITTED as checked below: 

For Approval [7 Approved as Submitted [7 Resubmit Copies for approval 

171 For your use Approved as Noted C] Submit Copies for distribution 

DESCRIPTION 

Monthly anionJcation water monitoring Standard Operating Procedure (New River, Alamo River, All American Canal) 
Monthly anionlcation water monitoring Standard Operating Procedure (Salton Sea) 

1 
1 

- - - 
As requested C] Returned for corrections C] Return Corrected prints 
For review and comment C] 
FOR BIDS DUE 19 C] PR.INTS RETURNED AFTER LOAN TO US 

copy 
copy 

* - . . 

REMARKS The attached SOPs are being submitted as supplementary information for water monitoring data submitted on 6110104. 
. . An SOP for IID's monthly coliform samples is not available. 

COPY TO 

SIGNED: 

Steve Charlton 
Resources Planning & Management 



IMPERIAL IRRIGATION DISTRICT 
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I - 
Procedure: DCO-SILTTDS-01 

Date Created/ 
Revision: 7/26/00, 31610 1 

1 Printed: 3/6/01 - 12:57 

Associated 
Procedures: LAB-TST-01 

Object: To collect water samples along the AII.American Canal using the DH-59 Sampler 
and the Grab method. 

I Schedule: Monthly 

I Personnel: Two (2) Data Technicians 

Equipment: DH-59 water sampler 
Cable and reel 
Life jackets 
Work gloves 
Sample containers (18 one-pint bottles; three one-quart and four-% gallon jars) 
Basket for Grab samples 
Paper caps for pint bottles 
Thermometer with 0°F to 120°F range 
Pencil for labeling and noting obsetvations 
Heavy duty string or cord, 20-foot minimum length 
Timepiece 
IID keys 
llD-430A (R3 12-70) Water and silt samples form (7 minimum) 
IID Log book 

Sites: All American Canal (Coor. N32.70599 W114.96191) - approximately 6500 
ft. downstream of Drop 1. Take Gordon's Well turn-off of 1-8, 
500' west along AAC bank, see Fig.2. 

East Highline Canal (Coor. N32.70390 W115.28438) - approximately 
2000 ft. downstream of Heading on west bank, see Fig.3. 

Alamo River Inlet (Coor. N32.67455 W115.36996) - outlet headwall of 
river crossing at All American Canal, Grab Sample only, see 

Fig.4- 
Central Main Canal (Coor. N32.69530 W115.46595) - approximately 

4500 ft. downstream of Heading, near Acacia Heading off 
Bowker Road, see Fig. 5. 

Westside Main Canal (Coor. N32.67917 Wl15.67744) -approximately 
500 ft. downstream of Hwy 98 crossing, see Fig.6, 

Alamo River Outlet (Coor. N33.19865 W115.59621) - approximately 400 
ft. upstream of intersection at Garst Rd. and Alamo River, Grab 
Sample only, see Fig.7. 

New River Outlet (Coor. N33.10471 W115.66434) - approximately 4500 ft. 
west of the intersection at Lack Rd. and Vail Canal, Grab Sample 
only, see Fig, 8. 
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Fig. I L General 
location of water 
sampling sites: 
Alamo River Outlet 
(AR Out), New 
River Outlet (NR), 
Westside a Main 
(WSM), Central 
Main (CMC), 
Alamo River Inlet 
(AR), East Highline 
(EHL), and All 
American Canal @ 
D ~ O D  1 (AAC). 

Following is a pictorial of all sites, refer to Sifes on page 1. 
-- 

Fig. 2 -All American Canal at Drop 1, meter-cart 
in foreground 

Fig:# - Alamo River @ Inlet, temperature 
and Grab Sample taken only. 

Fig. 3 - East Highline, meter-boat in 

foreground. 
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Fig. 9 - Pictured are several pieces 
of equipment: (A) one-pint bottles, 
(B) '/Z gallon jars, (C) DH59 Sampler, 
(D) reel and cable assembly, (E) 
one-quart jars 

Fig, 12 - Close-up view of Grab Sample % 
gallon jar in metal basket. 

Fig. 10 - Data Technician outfitted Fig. 7 7 - Circled is a 0°F 
with proper gear; life jacket, to 120°F thermometer 
rubber gloves, and work boots enclosed in protective 

with non-slio soles, metal case. 

0-7 6 D+T 
$ a ) r ~ ~ m  71U€ 70 Lh8.-.--.--.--. 

n z - r ~ e  HO. c r a  no. 

L O C I ' I W  O F  Sn%PLE .- 
CISCHARGE wnTdK TltaP. ----- 
ucrHam or =AMCLI~~G -- --- 
RPUAFIW - --- 
I.ALtPLE6 BY ... - --- 

Dlr'l.' 7 G s T d e  ,-- T E T I C V U I  -- 
nr,.n)pa m 1:.?21 . WATER ~ ~ t o  ~ I L T  ' ~ ~ H P L ~ B  

~ Fig. 13 -An example of llD-430A (R3 12-70) form. 

Fig. 14 - Close-up view of reellcable assembly. Data 
! 

Technician labeling paper caps for one-pini specimens. 



IMPEWPAL IRRIGATION DlSYWlCT 
Hydrography Unit 

Step 2 Proper use of Safsty Harness 

The Alamo River crossing at Boundary requires the use of a Safety Harness. 
The following is a breakdown of the proper use of safety harness. A safety 
harness should be used whenever there is a possibility of falling during sample 
retrieval. 

' Figure 75 - Drape harness over shoulders. 
Make sure straps are not twisted or frayed. 
Buckle top front belt. 

Figure 16 - Pull straps from underneath 
and buckle to bottom set of belts. 

Figure 18 -Attach lifeline to a solid anchor point. In this 
case, the base of a railing is sufficient. S e e  Fig. 4, page 2 .  
for example of harness in action. 

' -  Exposed is hoop for attaching lifeline. 
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Sub-procedure on the use 04 the DH-59 Sampler and Temperature. 

Note: This aspect applies to AAC Drop 1, EHL, CMC, and WSM sites 

Step 1 Assemble Sampler 

Insert one-pint bottle into cavity of DH-59 Sampler. Be sure that a gasket rests 
between bottle and backside of-nozzle. 

Figure 15 - Shown is the DH-59 Sampler. Arrow (A) Figure 76 - DH-59 with bottle in place. Arrow (C) 
points to spring-loaded pull, (B) points to nozzle tip. points to location of gasket. 

Step 2 Take temperature ' . 

Place thermometer somewhere nearby the sampling in channel. Allow at least 
ten (10) minutes for temperature to stabilize. Once temperature has stabilzed, 
log result on ]ID-430A (R3 12-70) Water and silt samples form and log book. 

Fig. ?7 - Drape thermometer's cord over convenient 
platform and allow ~ornpletely submerged for 
approximately ten (1 0) minutes to stabilize. 



IFAPERIAL IWRiGAT80N DiSTRIGT 
Hydrography Unit 

Step 3 Lower DH-59 onto water suiface 

After securing cablelreel assembly to observation platform, attach DH-59 to 
cablelreel assembly. Lower DH-59 to water surface. Set timepiece to zero; 
begin lowering DH-59 through stream flow. Once DH-59 touches bottom, retract 
at the same rate. It should take approximately 15 seconds to complete a 
sampling. An indication of a proper sample is a not quite full bottle. If bottle is 
completely full, sample is bad. Discard and redo. If acceptable, place a paper 
cap with site name to seal sample. 
bjOTE: Samples are to be retrieved in evenly spaced intervals; six (6) samples 
from AAC Drop 1, four (4) from remaining sites. Refer to Page 1 "Sitesn for 
listing. 

Figure 18 - Attach cable from reel to DH-59 Figure 79 - Close up view of reel assembly. 

Figure 20 - ~echnicign with all needed Figure 21 - DH-59 at water surface. 
equipment in meter-cart@ AAC Drop 1. Set timepiece to zero, time begins 

when nozzle (arrow) is subrner~ed. 
f:\admin\home\hydrogra.f;hy\procedures\v~ord\sill~tds~testing\dco-sil~ds-~l .doc page719 
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sub-procedure on the use of the Grab Sampler and Temperature* 

a Note: This aspect applies to AAC Drop 1, EHL, Alamo River Inlet, CMG, WSM, New River Outlet, 
and Alamo River Outlet sites. 
*Refer to Sub-procedure on the use of the DH-59 Sampler and Temperature, Step 2, page 5, 
for detail on.temperature readings. 

Step 1 CoNecf Grab Sample 

When near center of stream, collect a sample of water in a glass jar. The 
technique used is akin to dunking. %-gallon jar samples are, taken at AAC Drop 
7 ,  New River, AIarno River Inlet and Outlet. These sites require the use of a 
basket and rope, 
One-quart jar samples are taken at EHL, CMC, and WSM, refer to Fig.24 for 
example. 
Write resulting sam.ple collection into logbook 

. . 

Figures 22 & 23 -Above, close-up view of baskethope 
device for retrieving Grab samples. To the right, dunking of 
%-gallon jar with baskettrope device at AAC Drop 1 site. 

. . . .  . . . . . . . . .  ...... . . .  . . . . . . . . .  . . .  .--........ I%. .  .,,; :..:. t.,: ..: , ;':,".'.j::: ' ' ' "." . . . . . . . . . . . :  . .  .:. .... :... ...;. . .... . . . . .  ........ -..<. . ,,..., '.,-':,?,. . .  ....... .:, :, :<y:+ :,.: !;;:*:::' ' a  ., ; :.: .'-' .- .I..;,:..' 
" * , :.. i.. . . .  . . .  ........::. . . . . . . . .  . . . . . .  - . r  . . . . . .  : . ,  . . i t  ........ < ......... " . . . . ........... . . . .  .::.. . . . . .  .: : _:: . . . . . .  . .: . . . . . . . . .  . . ..... - . : . . .  ,..: _ . . . . . . . . .  . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . .  

' Fig.24 - East Highline site. An alternative 
method to retrieve a Grab Sample is by 
dunking manually several times in order to get 
a relative comnosite. 
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Hydrography Unit 

These final steps apply to both sub-procedures 

s t e p  2 Terminafe Session . 

Gather all equipment used for collecting samples. Place DH-59 in case, jars in 
box, one-pint bottles in carrying case. Make sure all samples are sealed and 
protected from spilling during transport. 

Swp 3 Place samples in Laboratory 

Place all collected samples in laboratory, located on southeast comer of El 
Centro Steam Plant (Biological Control building). Include all completed IlD 430A 
slips. 

Fig.25- Picture of Biological Center building, located on southeast corner of El Centro Steam Plant's yard. 
Red arrow points to entryway for laboratory. 



IMPERIAL IRRIGATJ ON DISTRICT 
-Hydrography Unit 

Procedure: DCO-SS-01 

Date created1 
Revision: I 2~1'9100, 3/26/01 

Printed: 3/26/01 07:44 

Associated 
Procedures: DCO-SILTTDS-01 

Object: To collect water samples around the Salton Sea using the Grab method. 

Schedule: Bi-annuaily, Samples collected in the months of July and November. 
- 
Personnel: Two Data Technicians 

Equipment: .Labeled Sample containers {five-%gallon jars) with lids 
Basket with handle for Grab samples 
Thermometer with 0°F to 120°F range 
Pencil for noting observations 
Timepiece 
IID-430A (R3 12-70) Water and silt samples form (5 minimum) 
Rubber waders 
Rubber gloves 

Sites: Between Rivers (Coor. N33.13988O W115.66645") - near sump pump S-307. 
 p pro xi mat el^ 3000 ft. north along dike from thewestern end of 
Young Rd., near the center of Section 7, T.12 S., R.13 E. 

Bertram Station (Coor. N33.35805O W115.7608I0) -Walk approximately 1100 f&. 
southeasterly from a point on Hwy 11 1 which is 1.4 miles 

. northwesterly of Bombay Beach and near MCI marker labeled 
64840, nearthe SW corner of the NW % of Section 24, T.9 S., 
R.l l  E. 

Desert Beach (Coor. N33.5155I0 W115.93545O) - Enter the townsite of North 
Shore on Desert Beach Drive. Site is approximately 200 f&. - 
southwesterly of southwest corner of North Shore Marina RV 
Park, near the center of east line of the NE % Section 9, T.9 S., 
R.9 E. 

Salton Sea Beach (Coor. N33.375090° W11 6.00645O) - approximately I .1 miles 
east of Hwj 86 along Bravvley AYE in the townsiie of Sakon Sea 
Beach, near the center of the SW % of Section 23, T.9 S., R.9 E. 

Sandy Beach .(Coor. N33.1768ti0 W11 5.83465O) - Turn-off 3.3 miles north of 
Three Flags Ranch turn-off. Proceed approximately 3.1 miles 
east, near the SE corner of the SE 34 of Section 20, 7.1 3 S., 
R. l l  E. 



BMPEWJAL IWRIGATllO/'+J DISTRICT 
Hydrography Unit 

Overall site view 

Between Rivers 

Figure 7 - iliustration of all sites around the Salton Sea. 

Figure 2 - Between Rivers site. Sample taken near Figure 3 - Bertram Station entry site. Point is marked 
discharge point of pumps S-307 and WP-9. solely with a wooden lathe and a rubber glove. The 

adjacent area is protected by the State. Vehicular 
traffic is prohibited. 1 



IMPERIAL lRRlGATBON DlSTRfCT 
Hydrography Unit 

Figure 4 - Data Technician collecting sample using Figure 5 - Salton Sea Beach shoreline. Use rubber 
pole and basket at Deseri Beach. Use rubber waders waders at this site also. 
to access site. 

Figure 6 - Turn-off entrance from Highway 86 for Sandy 
Beach. Located approximately 3.3 miles northwest of 
Three Flags Ranch. 

FIELD PROCEDURE 

Step 1 Assemble Sampling device 

After putting on rubber gloves and waders, place 
sample jar into baskeupole device. Secure with 
spring-loaded outer ring. 

Figtrre 7 - Assembled sampling device. 
\ \v~cc\sys\adrnin\home\hydrogra.phy~rocedursn progresshalton~sea~sarnples\salton~sea~s~mplin~~roced~~re.doc 
36 1 
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I Step 2 

Step 3 

Step 4 

IIMPEWIAL IRRlGATBON DBSYRlCY 
Hydrography Unit 

Technique for collecting sample 

Garefully walk out into Sea, Make sure footing is secure with eaGh.step, Go out 
to a depth of approximately 3 feet. With a sweeping motion, dunk sample jar 
repeatedly until full. Typically 3 to 4 passes, refer to Figure 4 for example. 

Take temperature 

Immerse thermometer nearby on the shore and let stabilize for approximately 10 
minutes. 

Log results 

Fill out form 11D-430A (R3 12-70) Water and Silt Samples, for each site. Fields of 
importance are the ('I) DATE SAMPLED, (2) TIME, (3) LOCATION OF SAMPLE, 
{4) TEMPERATURE, (5) METHOD OF SAMPLING, & (6) SAMPLED BY. Refer 
to Figure 8 for example of form. 

Figure 8 - An example of IID 430A form. 

Step 5 . Deliver samples 

After collecting samples from all sites, secure them so as not to spill during 
transport. .Deliver samples directly to ATS Labdratory in Brawley, refer to Fig. 9. 

Figure 9 - ATS Laboratory in 
Brawley. Located near the southeast 
corner of 81h and Main Street. 



IMPERIAL IRRIGATION DISTRICT 
Hydrography Unit 

OFFICE PROCEDURE 

Step 6 Assign Laboratory Numbers to Samples 

A three-ring binder, labeled SilUTDS L Q ~  Sheets, wjth Laboratory Numbers 
Index (form llD-442C R2 8-65), located at WCC's Hydrography Unit, contains a 
sequential list of Lab numbers. F~llow format of previous entries. Write 
corresponding numbers onto slips. Make copies of slips. Send originals to 
Water Department, Engineering Services, Technical Resources and Planning 
Unit. 

Step 7 File copies 

File copies of slips in file cabinet, located in Hydrography Unit's Data Technician 
office area. Place in folder labeled with corresponding numerical sequence. 
Once ATS Laboratory submits a report of the chemical breakdown, attach copy 
of relative slips to this report and fde. Duty completed. 



IMPERIAL IRRIGATION DISTRTCT 
P.O. Box 937 - 333 East Barioni Boulevard 
Imperial, California 9225 1 
(760)339-9220 General Information 

TO Melenee Emanuel 

LETTER OF TRANSMITTAL 

State Water Resources Control Board 
Division of Water Quality, Monitoring 
1001 I Street 
P.O. Box 944213 

Date: July 7,2004 I Job No. 
Attn: 
RE: SOPs for IID water monitoring data 

Sacramento, CA 95812 
WE ARE SENDING YOU [XI Attached [7 Under separate cover via the following items: 

[7 Book 
[7 Copy of letter 

CD Disk 
Zip Disk 

3.5" Floppy Disk Samples 
[7 Data Pages [XI Reports 

[7 Specifications 
[7 Drawings 

THESE ARE TRANSMITTED as checked below: 

1 
1 

For Approval [7 Approved as Submitted [7 Resubmit Copies for approval 

[7 For your use Approved as Noted [7 Submit Copies for distribution 
[XI As requested Returned for corrections [7 Return Corrected prints 

For review and comment 

[7 FOR BIDS DUE 19 PRINTS RETURNED AFTER LOAN TO US 

REMARKS The attached SOPs are being submitted as supplementary information for water monitoring data submitted on 6110104. 
An SOP for IIDys monthly coliform samples is not available. 

copy 
copy 

COPY TO 

DESCRIPTION 

Monthly aniodcation water monitoring Standard Operating Procedure (New River, Alamo River, All American Canal) 
Monthly aniodcation water monitoring Standard Operating Procedure (Salton Sea) 

SIGNED: 
Steve Charlton 
Resources Planning & Management 



IMPERIAL IRRIGATION DISTRICT 
Hydrography Unit 

Procedure: DCO-SILTTDS-01 

Date Created1 
Revision: 7/26100,31610 1 

Printed: 3/6/01 - 12:57 

Associated 
Procedures: LAB-TST-01 

Object: To collect water samples along the All American Canal using the DH-59 Sampler 
and the Grab method. 

Schedule: Monthly 

Personnel: Two (2) Data Technicians 

Equipment: DH-59 water sampler 
Cable and reel 
Life jackets 
Work gloves 
Sample containers (1 8 one-pint bottles; three one-quart and four-% gallon jars) 
Basket for Grab samples 
Paper caps for pint bottles 
Thermometer with 0°F to 120°F range 
Pencil for labeling and noting obselvations 
Heavy duty string or cord, 20-foot minimum length 
Timepiece 
IID keys 
llD-430A (R3 12-70) Water and silt samples form (7 minimum) 
IID Log book 

Sites: All American Canal (Coor. N32.70599 W114.96191) - approximately 6500 
ft. downstream of Drop 1. Take Gordon's Well turn-off of 1-8, 
500' west along AAC bank, see Fig.2. 

East Highline Canal (Coor. N32.70390 W115.28438) - approximately 
2000 ft. downstream of Heading on west bank, see Fig.3. 

Alamo River Inlet (Coor. N32.67455 W115.36996) - outlet headwall of 
river crossing at All American Canal, Grab Sample only, see 

Fig.4. 
Central Main Canal (Coor. N32.69530 W115.46595) - approximately 

4500 ft. downstream of Heading, near Acacia Heading off 
Bowker Road, see Fig. 5. 

Westside Main Canal (Coor. N32.67917 W115.67744) - approximately 
500 ft. downstream of Hwy 98 crossing, see Fig.6. 

Alamo River Outlet (Coor. N33.19865 W115.59621) - approximately 400 
ft. upstream of intersection at Garst Rd. and Alamo River, Grab 
Sample only, see Fig. 7. 

New River Outlet (Coor. N33.10471 W115.66434) - approximately 4500 ft. 
west of the intersection at Lack Rd. and Vail Canal, Grab Sample 
only, see Fig.8. 



IMPERiAL BRRlGATlON DlSTRICT 
Hydrography Unit 

Fig. I - General 
location of water 
sampling sites: 
Alamo River Outlet 
(AR Out), New 
River Outlet (NR), 
Westside Main 
(WSM), Central 
Main (CMC), 
Alarno River Inlet 
(AR), East Highline 
(EHL), and All 
American Canal @ 
D ~ O D  1 fAAC\. 

I Following is a pictorial of all sites, refer to Sites on page 1. 

Fig. 2 -All American Canal at Drop 1, meter-cart 
in forenround 

Fig. 3 - 
foregroi 

Fig. 4 - Alamo River @ Inlet, temperature 
and Grab Sample taken only. 

East Highline, meter-boat in 
~ n d .  



IMPERIAL I WRBGATION DBSTRICY 
Hydrography Unit 

Fig. 6 - Westside Main Canal. Pictured is the 
Fig. 5 - Central Main Canal, Meter-baat in 
foreground. 

meter-bridge that spans the channel. 

Fig. 7 - AIamo River Outlet. Meter-cart in background. Fig. 8 - New River Outlet. Meter-cart centered in 

Temperature and Grab Sample taken only. ~icture. Temperature and Grab Sam~le taken only. 



IMPERIAL IRRIGATION B%STWB@T 
Hydrography Unit 

Step 1 Collect equipmel-rt 

Fig. 9 - Pictured are several pieces 
of equipment; (A) one-pint bottles, 
(B) ?4 gallon jars, (C) DH59 Sampler, 
(D) reel and cable assembly, (E) 
one-quart jars 

Fig. -I2 - Close-up view of Grab Sample X. 
gallon jar in metal basket. 

Fig. 10 - Data Technician outfitted Fig. I 1  - Circled is a 0°F 
with proper gear; life jacket, to 120°F thermometer 
rubber gloves, and work boots enclosed in protective 
with non-slio soles. metal case. 

DATE D4rE 
t a l r V ~ t D  74ME TO LAB.-.-.-.--.---. 

n g ~ r i e  HQ. LAO. NO. 

LOCIITIOH OF SASCLE .. 
CISCHARGE .--.- u'nTtR let.@. ...-----.- 

ucTd00 M SMPLOlG -- -ah-- 

R S A R f 5  - -* 

IAh+PLEO BY .a. - .-- 

D.&Yt 5 SLT tC, --- T E S V 6 0 U Y  -- 
rllr.aNr F 9  r:.>jl . WATER rrtO ,lLT Sh:%YLEB 

Fig. 13 - An example of IID-430A (R3 12-70) form. 

Fig. 14 - Close-up view of reellcable assembly. Data 
Technician labeling paper caps for one-pint specimens. 



IlObIPERBAL lRRlGATBON DISTRICT 
S-lydi-ography Unit 

Step 2 Proper use of Safety Harr~ess 

The Alarno River crossing at Boundary requires the use of a Safety Harness. 
The following is a breakdown of the proper use of safety harness. A safety 

harness should be used whenever there is a possibility of falling during sample 
retrieval. 

' Figure 15 - Drape harness over shoulders. 
Make sure straps are not twisted or frayed. 
Buckle top front belt. 

Figure 16 - Pull straps from underneath 
and buckle to bottom set of belts. 

Figure 18 -Attach lifeline to a solid anchor point. In this 
case, the base of a railing is sufficient. See Fig. 4, page 2 
for example of harness in action. 

- Exposed is hoop for attaching lifeline. 



BM$ER%AL 9RR8GAT!0 M DISTRICT 
Hydrography Unit 

Sub-procedure on the use of the DH-59 Sampler and Ternperateare. 

Note: This aspect applies to AAC Drop 1, EHL, CMC, and WSM sites 

Siep 1 Assemble Sampier 

Insert one-pint bottle into cavity of DH-59 Sampler. Be sure that a gasket rests 
between bottle and backside of nozzle- 

Figure 15 - Shown is the DH-59 Sampler. Arrow (A) Figure 16 - DH-59 with bottle in place. Arrow (C) 
points to spring-loaded pull, (B) points to nozzle tip. points to location of gasket. 

Step 2 Take femperafure 

Place thermometer somewhere nearby the sampling in channel. Allow at least 
ten (10) minutes for temperature to stabilize. Once temperature has stabilized, 
log result on llD430A (R3 12-70) Water and silt samples form and log book. 

Fig, 17 - Drape themameter's cord over ~~nven ien t  
platform and allow completely submerged for 
approximately ten (10) minutes to stabilize. 



IMPERIIAL ilWRlGATlON DlSTRlCT 
Hydrography Unit 

Step 3 Lower DH-59 onto water surface 

After securing cableireel assembly to observation platform, attach DH-59 fo 
cableireel assembly. Lower DH-59 to water surface. Set timepiece to zero; 
begin lowering DH-59 through stream flow. Once DH-59 touches bottom, retract 
at the same rate. It should take approximately 15 seconds to complete a 
sampling. An indication of a proper sample is a not quite full bottle. If bottle is 
completely full, sample is bad. Discard and redo. If acceptable, place a paper 
cap with site name to seal sample. 
NOTE: Samples are to be retrieved in evenly spaced intervals; six (6) samples 
from AAC Drop I, four (4) from remaining sites. Refer to Page 1 "Sitesn for 
listing. 

Figure 78 -Attach cable from reel to DH-59 Figure 79 - Close up view of reel assembly. 

Figure 20 - Technician with all needed Figure 21 - DH-59 at water surface. 
equipment in meter-cart@ AAC Drop 1. Set timepiece lo zero, time begins 

when nozzle (arrow) is submerged. 
f:\admin\home\hydrogra.phy\procedures\word\silt~tds~testing\dco-siItids-01 .doc page719 
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Sub-procedure on the use d the Grab Sampler and Temperature* 

Note: This aspect applies to AAG Drop 1, EHL, Alarno River Inlet, CMC, WSM, New River Outlet, 
and Alamo River Outlet sites. 
*Refer to Sub-procedure on the use of the DH-59 Sampler and Temperature, Step 2, page 5, 
for detail on temperature readings. 

Step I Collect Grab Sample 

When near center of stream, collect a sample of water in a glass jar. The 
technique used is akin to dunking. %gallon jar samples are talten at AAC Drop 
1, Mew River, Alarno River Inlet and Outlet. These sites require the use of a 
basket and rope. 
One-quart jar samples are taken at EHL, CMC, and WSM, refer to Fig.24 for 
example. 
Write resulting sample collection into logbook 

Figures 22 & 23 -Above, close-up view of basketlrope 
device for retrieving Grab samples. To the right, dunking of 
%gallon jar with baskethope device at AAC Drop I site. 

Fig.24 - East Highiine site. An alternative 
method to retrieve a Grab Sample is by 
dunking manually several times in order to get 
a relative cornnosite. 



IMPERIAL BRWlGA890M DISTRICT 
Cfyd~agraphy Unit 

These final steps apply to both sub-procedures 

Step 2 Terminate Session 

Gather all equipment used for collecting samples. Place DH-59 in case, jars in 
box, one-pint bottles in carrying case. Make sure all samples are sealed and 
protected from spilling during transport. 

Step 3 Place samples in Laboratory 

Place all collected samples in laboratory, located on southeast corner of El 
Centro Steam Plant (Biological Control building). Include all completed IID 430A 
slips, 

Fig.25- Picture of Biological Center building, located on southeast corner of El Centro Steam Plant's yard. 
Red arrow points to entryway for laboratory. 
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IMPERIAL IRRIGATION DISTRICT 

Hydrography Unit 

Procedure: DCO-SS-01 

Date created1 
Revision: 1211 9/00, 3/26/01 

Printed: 3/26/01 07:44 

Associated 
Procedures: DCO-SILTTDS-01 

Object: To collect water samples around the Salton Sea using the Grab method. 

Schedule: Bi-annually- Samples collected in the months of July and November. 

Personnel: Two Data Technicians 

Equipment: .Labeled Sample containers (five-%gallon jars) with Lids 
Basket with handle for Grab samples 
Thermometer w.ith 0°F to 120°F range 
Pencil for noting observations 
Timepiece 
IID-430A (R3 12-70) Water and silt samples form (5 minimum) 
Rubber waders 
Rubber gloves 

Sites: Between Rivers (Coor. N33.13988O W115.66645") - near sump pump S-307. 
Approximately 3000 ft. north along dike from the western end of 
Young Rd., near the center of Section 7, T.12 S., R.13 E. 

Bertram Station (Coor. N33.35805O W115.760810) - Walk approximately I 1  00 ft. 
southeasterly from a point on Hwy I 1  1 which is 1.4 miles 

. northwesterly of Bombay Beach and near MCI marker labeled 
64840, near the SW corner of the NW % of Section 24, T.9 S., 
R. l l  E. 

Desert Beach (Coor. N33.51551 W115.93545O) - Enter the townsite of North 
Shore on Desert Beach Drive. Site is approximately 200 ft. 
southwesterly of southwest corner of North Shore Marina RV 
Park, near the center of east line of the NE %Section 9, T.9 S., 
R.9 E. 

Salton Sea Beach (Coor. N33.375090° W l  16.00645°) - approximately 1 .I miles 
east of Hwy 66 along .Brawley Aye in the townsite of Salton Sea 
Beach, near the center of the SW % of Section 23, T.9 S., R.9 E. 

Sandy Beach .(Coor. N33,1768!i0 W13 5.83465O) - Turn-off 3.3 miles north of 
Three Flags Ranch turn-off. Proceed approximately 3.1 miles 
east, near the SE corner of the SE ?/a of Section 20, T.11 S., 
R. l l  E. 



IMPERiiAk IRRIGATION DBSTWICT 
Hydrography Unit 

Overall site view 

Desert Beach 

Figure 1 - lllustration of all sites around the Salton Sea. 

Figure 2 - Between Rivers site. Sample taken near Figure 3 - Bertram Station entry site. Point is marked 
discharge point of pumps S-307 and WP-9. solely with a wooden lathe and a rubber glove. The 

adjacent area is protected by the State. Vehicular 
traffic is prohibited. 



IFJIFPERiAL IWR1GATBOPd DISTRICT' 
Hydrography Unit 

Figure 4 - Data Technician collecting sample using Figure 5 - Salton Sea Beach shoreline. Use rubber 
pole and basket at Desert Beach. Use rubber waders waders at this site also. 
to access site. 

Figure 6 - Turn-off entrance from Highway 86 for Sandy 

Beach. Located approximately 3.3 miles northwest of 
Three Flags Ranch. 

FlELD PROCEDURE 

Step 4 Assemble Sampling device 

After putting on rubber gloves and 
sample jar into basketlpole device 
spring-loaded outer ring. 

waders, place 
. Secure with 

Fi~ure 7 - Assetnbled sampling device. 
\\vtcc\sys\admin\horne\hydroyra.phy\prccedursn progress\salton~sea_samples\salton~~ea~~ampIing~roced~~re,doc 
315 



IMPERiAL llRRlGATlON DBSTRICT 
Hydrography Unit 

Step 2 Technique for collecting sample 

Carefully walk out into Sea. Make sure footing is secure with each step. Go out 
to a depth of approximately 3 feet. With a sweeping motion, dunk sample jar 
repeatedly until full. Typically 3 to 4 passes, refer to Figure 4 for example. 

Step 3 Take temperature 

Immerse thermometer nearby on the shore and let stabilize for approximately 10 
minutes. 

Step 4 Log results 

Fill out form IlD-430A (R3 12-70) Water and Silt Samples, for each site. Fields of 
importance are the ( ' I )  DATE SAMPLED, (2) TIME, (3) LOCATION OF SAMPLE, 
(4) TEMPERATURE, (5) METHOD OF SAMPLING, & (6) SAMPLED BY. Refer 
to Figure 8 for example of form. 

7% 

w r r b h  no. 

Y 9 T M O l  Dl SMPLIHC --, -*-- 
LJ' 

m4P.U --. 
--- 

DAYZ Tk-rtb .- TLZ1ED BI 

ne- raa  w3 ro-w - WAIL% U)DSILT W P C C S  

! 

Figure 8 - An example of IID 430A form. 

Step 5 Deliver Samples 

After collecting samples from all sites, secure them so as not to spill during 
transport. Deliver samples directly to ATS Laboratory in Brawley, refer to Fig. 9. 

Figure 9 - ATS Laboratory 
Brawley. Located near the southe 
corner of 8'h and Main Street. 

nples\salton~sea~sampling~procedure.doc 
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Hydrography Unit 

OFFICE P RQCEOURE 

Step 6 Assign Laborafofy Numbers to Samples 

A three-ring binder, labeled SiltlTDS Log Sheets, with Laborafory Numbers 
Index (form llD-442C R2 8-65), located at WCC's Hydrography Unit, contains a 
sequential list of Lab numbers. Follow format of previous entries. Write 
corresponding numbers onto slips. Make copies of slips. Send originals to 
Water Department, Engineering Services, Technical Resources and Planning 
Unit. 

Step 7 File copies 

File copies of slips in file cabinet, located in Hydrography Unit's Data Technician 
office area. Place in folder labeled with corresponding numerical sequence. 
Once ATS Laboratory submits a report of the chemical breakdown, attach copy 
of relative slips to fhls report and We.. Duty completed. 


