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ABSTRACT

The USFWS Water Resources Branch (WRB) in Anchorage, Alaska, collects water
quality and quantity data within national wildlife refuges of Alaska to protect fish and
wildlife habitat and the natural biodiversity of aquatic resources. This quality assurance
plan is designed for use with all WRB hydrologic projects where physical and inorganic
chemical data is obtained. Emphasis is placed on ultra-clean sampling methods that are
used in natural, low ionic strength rivers and streams. Standards, policies and procedures
are documented as they relate to collection, processing, analysis, data storage, and
reporting of data.

BACKGROUND

Preserving water quality is one purpose of every Alaska Refuge. Land cover and use can
affect the water quality of rivers, lakes and other surface waters. Potential sources of
point- and nonpoint-source pollution, such as communities and resource development
projects, can threaten refuges' generally pristine waters. Baseline water quality data
provide a benchmark for identifying and quantifying the degree of contamination or
change. On most of Alaska's refuges, there are limited or no water quality data available.
The WRB designed its water quality program in 2001 to identify and protect the water
quality conditions in Alaska’s Refuge system.

STUDY DESIGN

The water quality program occurs in conjunction with operating stream gages which
quantify the occurrence and distribution of surface water. Physical and chemical
characteristics are assessed in Alaska’s National Wildlife Refuge water bodies

to establish baseline data sets. Sampling sites are selected from a larger network of
stream gaging stations operating on a Refuge. Larger rivers which represent the general
characteristics of a watershed are chosen for sampling. Priority is also assigned to rivers
and streams that are threatened with a change in water quality. Sampling sites are located
far enough downstream from the confluence of streams or a point source of
contamination to allow complete mixing. Cross-sectional measurements of physical
parameters at various stages are conducted to verify adequate mixing. Physical properties
are determined along with the occurrence and distribution of nutrients, major ions, and
trace metals and their relationship to hydrologic conditions.

Measurements of pH, specific conductivity, water temperature, salinity and dissolved
oxygen are recorded at all Refuge stream gage stations when discharge measurements are
made. Readings are taken at mid-depth at five or more equally spaced points in the river
cross section. In addition, water samples are collected for laboratory analysis at select
stream gage sites over a range of flows. Samples are collected three or four times in open
water from May to October and once in late winter when partial or total ice cover may be
present and flows are near winter minimums. Generally 12 to 15 samples are collected
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and analyzed representing a variety of flow conditions during a minimum of three
consecutive years.

WATER QUALITY LABORATORY

Laboratories providing analytical services to the USFWS WRB must meet the policy
requirements for the evaluation and approval of analytical laboratories described in the
USGS Water Resource Division Memorandum 98.03 (USGS, 1998). Approved
laboratories must meet the following criteria:

1) Use approved and published analytical methods, 2) Have standard operating
procedures for analytical methods, 3) Have a documented and approved quality assurance
plan, 4) Have documented quality control procedures and provide data that allows for
continuous tracking of the bias and variability, 5) Participate in the USGS Standard
Reference Sample program used to evaluate the analytical performance of the laboratory.

Consistency and comparability is necessary in order for the WRB to establish baseline
data sets and to develop long-term trend analysis. The National Water Quality Laboratory
(NWQL) is used by the WRB for analysis of nutrients, inorganic chemistry, and trace
metals (Appendix A). NWQL is the largest water testing laboratory in the United States
and is used as the primary analytical water quality laboratory for the USGS. As such, it is
necessary to meet extremely high standards that support programs requiring long-term,
consistent, analytical chemistry data of known quality for national assessment and trends.
Performance evaluations, accreditations and external audits are used by NWQL to meet
this requirement. The NWQL consistently receives overall ratings of good to excellent in
performance evaluation studies. The NWQL has a detailed quality assurance program
that provides analytical data of known quality. In addition, NWQL instrumentation can
analyze for extremely low-detection levels, which is necessary for Alaska’s natural water
bodies. It may be determined that some water bodies may need analysis of additional
parameters. The NWQL analytical services include inorganic, organic, and radio
chemistry, as well as benthic invertebrates.

WATER QUALITY INSTRUMENTS AND FIELD MEASUREMENTS

Physical parameters are subject to rapid change when removed from their source,
therefore they are measured at the field site as the samples are collected. Water quality
multimeters are used to measure pH, specific conductivity, water temperature, salinity
and dissolved oxygen in the field. Required instrument specifications are discussed in the
USGS “National Field Manual for the Collection of Water-Quality Data” (USGS, 1997 to
Present).

Instruments are maintained, operated, and calibrated according to the manufacturer’s
instructions (YSI, 2002; Hach, 2006). Instruments sensors for pH, conductivity and
dissolved oxygen are tested and calibrated daily before and after site visits during the
field trip. The multimeter temperature sensor is tested semiannually against a NIST-
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certified thermometer. Appendix D details physical parameter collection techniques and
criteria, including minimum acceptable calibration requirements. An instrument log is
maintained during each field trip. At the completion of each field trip, the log entries are
transferred to an electronic spreadsheet and paper copies are kept with the water quality
field notes sheets in the station files. The original trip log sheet is kept in an instrument
folder at the office.

In situ readings are measured mid-depth at equally spaced intervals across the river to
determine representative environmental concentrations and mixing conditions. High
velocities can affect the accuracy of the multimeter sensors. Under these conditions,
water is withdrawn directly from the river and measured in a bottle at each station. In
addition, multimeter values are recorded from the composited water sample after
processing to compare with results of the same sample sent to the laboratory.

Changes in bicarbonate and carbonate concentrations (the major contributors to
alkalinity) can occur within hours after sample collection through chemical and physical
reactions. Alkalinity and concentrations of bicarbonate and carbonate determinations are
made on filtered water as close as possible to the time of sample collection. Titration with
sulfuric acid is used to determine alkalinity using a digital titrator. The inflection point
titration method is used to determine the equivalence point by noting the maximum
change in pH divided by the change in the volume of acid added. For detailed methods,
refer to “National Field Manual for the Collection of Water-Quality Data” (USGS, 1997
to Present).

AQUISTITION OF SUPPLIES AND EQUIPMENT

The quality of data can be significantly affected by the type of supplies and equipment
used. The quality control related supplies used to process and preserve inorganic water
samples are generally purchased from the NWQL. The NWQL assure products to the
microgram per liter level required for trace metals sampling. Most of the collection
equipment is produced by the Federal Interagency Sedimentation Project (FISP) in
Vicksburg, Mississippi and purchased from the USGS Hydrologic Instrumentation
Facility (HIF) at the Stennis Space Center, Mississippi. Appendix B provides a list of
water sampling and processing equipment and identifies sources to contact to acquire
them.

COLLECTION AND PROCESSING

Guidelines for sampling can be found in the USGS “National Field Manual for the
Collection of Water-Quality Data” (USGS, 1997 to Present) and the EPA “Method 1669:
Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels”

(EPA, 1996). Additional sources for water quality field techniques include USGS
publications by Horowitz (1994) and Shelton (1994). Specific WRB field techniques and
modifications are detailed in Appendix D.



Equipment Cleaning and Preparation

Powderless latex gloves are used during each cleaning step. All equipment that contact
the sample is cleaned by rinsing with potable water to remove any dirt and particles
picked up while in the field. If equipment is new or excessively dirty, a 0.2% solution of
phosphate-free soap is used for washing followed by rinsing with potable water. All
equipment is then cleaned in a 5% hydrochloric acid solution followed by a thorough
rinse with deionized water. Cleaned equipment is placed in sealed plastic bags for
transport and/or storage.

Sample bottles are pre-rinsed 3 times with deionized water and stored 1/4™ full in a clean,
sealable plastic bag within a few days of collecting samples.

Sample Collection, Filtration, Preservation, and Shipping

Samples are collected through the entire depth of the water column and at multiple
verticals across the river using the equal-width increment (EWI) method. This method
results in a flow-weighted, depth and width integrated representative sample. The EWI
method is used with a minimum of five stations if multimeter measurements indicate a
well mixed cross section. Ten verticals are used if the cross section is poorly mixed.

When ice cover is present, a sample is collected at one to three ice holes depending on
conditions. Samples under ice most often are collected using a DH81 sampler with rod,
D77 cap, and 1 liter bottle that is lowered through an enlarged ice hole. A nozzle is not
used when slush is present or freezing water may restrict the opening. A velocity
integrated sample cannot be collected without the nozzle or when under ice velocities are
slow, however this method does allow for depth integrated sampling. In streams with
sufficient effective depth under ice, a US WHB-96 weighted bottle sampler, fitted with a
1 liter plastic bottle and bottle transfer/vent cap is lowered through ice holes. A depth, but
not velocity, integrated sample, is obtained using the transfer cap with the US WHB-96
sampler and lowering and raising it through the water column at an equal transit rate.

The use of non-standard methods is occasionally necessary due to environmental
conditions or safety concerns. In these instances, detailed documentation of the
equipment and methods used is required.

Sampling equipment consists of a DH81 sampler with shrink-wrapped rod or a DH95
sampler with suspension cable, D77 cap, Teflon nozzle, and 1 liter plastic bottle (refer to
FISP, Undated and FISP, 2000). Sample water is composited in a churn splitter. Sample
bottles for laboratory analysis are filled with well-mixed, unfiltered water from the churn
splitter. Filtered samples are removed from the churn splitter using a peristaltic pump
with C Flex hosing, and a capsule filter with a 0.45 um membrane. Nitric acid (HNO3) is
used to preserve water for cation and trace metals analysis and sulfuric acid (H2SO4) is



used for the preservation of nutrients and DOC for analysis. Sample bottle requirements
are listed in Appendix A.

Samples are processed in the field just after collection. To reduce/eliminate potential
contamination: the work surface is covered with plastic sheeting; a processing chamber
frame with disposable plastic cover is used to process samples; and powderless latex
gloves are worn during each step.

Samples are shipped, overnight delivery, in ice-filled coolers to the NWQL as soon as
possible after collection. Due to logistical constraints, this usually occurs at the
conclusion of the field trip, upon returning to the office. Sample temperature is verified
on arrival at NWQL and should be within a range just above freezing to 6°C (Maloney,
2004). NWQL Analytical Services Requests (ASR) forms are completed and mailed with
the samples. Copies of the ASRs are retained with the water quality field forms in the
office station folders.

QUALITY CONTROL REQUIREMENTS

Quality control samples include field blanks, equipment blanks, split replicates, and
concurrent replicates. The quality control analytical results provide information needed to
evaluate bias and variability that result from sample collection, sample processing, and
chemical analysis. At a minimum, one set of quality control samples should be collected
at every water quality site during the project to interpret water quality data properly.

Quality assured inorganic blank water (IBW) from the NWQL is used to test for
contamination arising from collection, processing, preservation, and shipping procedures
(Mueller, 1997; Horowitz, 1994). Field blanks are obtained at the field site before
processing a stream sample. Field blanks are collected two to three times at each water
quality station during the project. If contamination is identified, additional field blanks
may be necessary to aid in eliminating the source and to validate subsequent data.
Equipment blanks are performed in a clean, non-field environment if contamination
issues arise from field blank results or when equipment will be used for the first time.

Quality control replicate samples are collected to produce statistically meaningful
evaluations of data. Split replicate samples are used to determine variability introduced
during sample processing and analysis (Mueller, 1997; Horowitz, 1994). A split replicate
is a single, large volume of sample water that is divided into identical subsamples

(a primary and duplicate). Split samples are collected one or two times at each water
quality station. Concurrent replicate samples comprise the maximum imprecision of the
data by incorporating variability measured from split replicates and variability introduced
by sample collection. A concurrent replicate is two separate samples collected closely
together in time at the same location. Concurrent samples are collected one or two times
at each water quality station.



WATER QUALITY DATA MANAGEMENT

Water quality data are documented on paper and in electronic formats. Physical and
chemical data are measured and recorded during field trips on standardized water quality
and water quantity field forms and stored in station file folders. Analytical data are
received electronically from the laboratory. Water quality data associated with quality
assurance, water samples and other analytical field data are stored on internal WRB
databases and exported to the EPA STORET database.

Analytical Data Review

The WRB project hydrologist or hydrologic technician is responsible for assuring
complete and accurate field notes, initial data entry, edits, and analysis of water quality
data. Records are validated by another WRB hydrologist or hydrologic technician. It is
the responsibility of the WRB hydrologist specializing in water quality to oversee the
data entry and data management.

It is the responsibility of the field staff to check the field notes, field measurements, and
calibration logs for completeness and enter paper and electronic data in the WRB
databases. The project hydrologist or hydrologic technician will check laboratory
analytical results for anomalies as soon as results are received, so requests for re-testing
can be made before holding times are exceeded. The project hydrologist or hydrologic
technician confirms agreement between the water quality properties of pH, specific
conductance, and alkalinity measured in both the field and laboratory. Current and past
sample results for the site are compared to assess variations relative to streamflow,
season, and suspended sediment concentrations. Results from nearby sites sampled
closely in time are evaluated to confirm common parameter variations and trends. The
project hydrologist or hydrologic technician will request reanalysis by NWQL when
determined necessary. Questionable values are documented and correspondence with the
laboratory on suspect results and reanalysis are stored in the station file.

The hydrologist responsible for oversight of water quality activities reviews and approves
the several validation checks of field and laboratory data. Databases are updated with
original sample and reanalysis values for comparison. An ionic balance is calculated for
sample results and should be within 5% when comparing the sum of cations with the sum
of anions in milliequivalent units. The water quality hydrologist oversees the water
quality databases to assure standardization and conformity. Quality assurance samples
(blanks and replicates) are checked for inaccuracies or bias. Corrective actions are taken
based on unacceptable results.



Data Storage

All original data on paper (including field notes, NWQL Analytical Services Requests
(ASR) and calibration notes) are permanently retained in station field folders at the WRB
Anchorage office. Unmodified, original electronic data from the field and laboratory are
permanently retained in computerized water quality files (Hubbard, 1992).

Water quality field measurements associated with sample collection and electronic data
received from the NWQL or continuous recorders are entered into Microsoft Access
WRB Field database and a second database, WISKI, that is used for interpretative
analysis, data reporting and storage of water quality data. The WISKI database separates
environmental samples from quality assurance data (blanks and duplicates). Data entered
into the WRB databases are transferred into the EPA STORET (STOrage and RETrieval)
database when data has been reviewed and finalized. STORET is a repository of water
quality data used by government agencies, universities, and others and it is maintained
and upgraded by the Environmental Protection Agency.

PUBLICATION OF WATER QUALITY DATA

Water quality data are published after the conclusion of each Refuge hydrologic
investigation. The report contents include introduction and background information;
review of historical data from each site; discussion of sampling design, sampling
equipment used, procedures, and methods; review of quality assurance protocols and
results; tables of collected data; graphs used for representing analysis; stream
characterization based on results, discussion of identifiable trends; and conclusions.
Reports will be made available in paper and electronic media.

Reports must be internally and externally reviewed before meeting approval.
Uninterpreted data may be made available to the public before publication if it has
undergone preliminary review for accuracy. Interpretive results are only available after
final approval to avoid releasing conclusions that may be subject to change during the
review process.

WATER QUALITY TRAINING AND REVIEWS

Adequate training in methods and procedures is necessary to improve knowledge, avoid
potential error, ensure the quality of the data, and lend legal credibility to the data.
Employee training includes self education, work experience, in-house instruction, and
formal courses. Individuals must be fully trained in the proper protocols before collecting
water quality data.

An informal audit of collection procedures is conducted for each employee in the field by
the water quality hydrologist as part of on-going quality assurance. Corrective actions are
taken when problems are identified.
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Major ions and Nutrients, Schedule 1833

Analyzing Laboratory: USGS-NWQL, Denver, CO

Analyte

Alkalinity, lab
Calcium

Chloride

Inductively coupled plasma
(ICP) setup
magnesium

nitrogen, ammonia
nitrogen, ammonia +
organic nitrogen
nitrogen, ammonia +
organic nitrogen
nitrogen, nitrite
nitrogen, nitrite + nitrate
pH, laboratory
phosphorus
phosphorus, phosphate,
ortho

phosphorus, total
potassium

residue, 180 degrees
Celsius

Silica

Sodium

specific conductance,
laboratory

Sulfate

Organic carbon

Lab  *Parameter/ *Method CAS

Code  Watstore/ Number
STORET
Code

2109 29801 TT040 471-34-1

659 00915 PLA11  7440-70-2
1571 00940 1C022 16887-00-6
2002 L2002

663 00925 PLA11 7439-95-4
3116 00608 00048  7664-41-7
1985 00623 KJ002 17778-88-0
1986 00625 KJO08 17778-88-0
3117 00613 00049 14797-65-0
3157 00631 REDO02

68 00403 EL006
2331 00666 CL020 7723-14-0
3118 00671 00048 14265-44-2
2333 00665 GCLO021 7723-14-0
2773 00935 PLOO03  7440-09-7

27 70300 ROE10

667 00955 PLA11 7631-86-9
675 00930 PLA11  7440-23-5

69 90095 WHTO03

1572 00945 1C022  14808-79-8
2612 00681 0X006

Reporting  Unit **Reporting Limit Bottle
Limit Type Type
Bottle
4.6 mg/L Itmdl FU
0.022 mg/L Itmdl FA
0.06 mg/L Itmdl FU
unsp Irl FA
0.011 mg/L Itmdl FA
0.015 mg/L Itmdl FCC
0.07 mg/L Itmdl FCC
0.07 mg/L Itmdl WCA
0.0010 mg/L mdl FCC
0.01 mg/L mdl FCC
0.1 pH mrl RU
0.0030 mg/L Itmdl FCC
0.004 mg/L Itmdl FCC
0.004 mg/L Itmdl WCA
0.03 mg/L Itmdl FA
20 mg/L mrl FU
0.018 mg/L Itmdl FA
0.09 mg/L Itmdl FA
5 uS/cm mrl RU
0.09 mg/L Itmdl FU
0.23 mg/L Itmdl DOC



4!

*Parameter Code and Method

The Parameter, Watstore and STORET code are all the same. The parameter code identifies what the compound/analyte is and the
method code describes how the sample was analyzed. To track data shifts, the Method Code is changed any time the method is
modified or changed to the point where it might impact the data.

**Reporting Limit Type

In September 2010, the NWQL changed the reporting convention and data qualification for inorganic analytes that previously used the
LRL convention. The reporting level is now set to the long-term method detection level (LT-MDL) and the estimated remark code “E”
is primarily eliminated for results falling in the range between the LT-MDL and LRL. A LT-MDL is the smallest concentration that
can be measured and reported with 99% confidence that the analyte concentration is greater than zero. The LT-MDL is obtained from
replicate analyses of spiked blank water determined for each analyte/method combination on an annual basis and incorporates
variability due to the different instruments and analysts that are part of a production.

There are no changes for analyte methods that are reported using the Minimum Reporting Level (MRL) convention. No changes to
reporting levels or remarks codes were made in the NWQL Laboratory Information System database to WRB water quality data from
before October 2010.

The Laboratory Reporting Level (LRL) is generally equal to twice the yearly determined LT-MDL. The LRL controls false negative
error. The probability of falsely reporting a non-detection for a sample that contained an analyte at a concentration equal to or greater
that the LRL is predicted to be less than or equal to 1 percent. The value of the LRL is reported with a "less than" remark code for
samples in which the analyte was not detected. The National Water Quality Laboratory collects quality-control data from selected
analytical methods on a continuing basis to determine LT-MDL's and establish LRL's. These values are re-evaluated annually based
on the most current quality-control data and may, therefore, change.

The Minimum Reporting Level (MRL) defines the smallest measured concentration of a constituent that may be reliably reported by
using a given analytical method. No data are reported below the MRL limit. The MRL is set at a concentration greater than the
analyte’s detection level. MRLs are determined from statistical data gathered from analysis over time. For analytes where spiking
solutions are not available, such as pH and total dissolved solids, the detection limit used by NWQL is the MRL.
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National Water Quality Laboratory. U.S. Geological Survey Open File Report 99-193. 24 p.
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Quality, September 28, 2010, re: Changes to the Reporting Convention and to Data Qualification Approaches for Selected Analyte
Results Reported by the National Water Quality Laboratory (NWQL). 4 p.
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Schedule 1833 Sampling Requirements

Sample bottle type: EA

Minimum sample volume: 250 mL

Bottle description: 250 mL polyethylene bottle, acid-rinsed

Treatment and preservation: Filter through 0.45-um filter, use filtered sample to rinse containers and acidify sample to pH <2 with
2 mL 7.5N (7.5 normal) Ultrex nitric acid (HNO?3), chill and maintain at 4 deg C, ship immediately.

Sample bottle type: ECC

Minimum sample volume: 10 mL

Bottle description: 125 mL Brown polyethylene bottle

Treatment and preservation: Filter through 0.45-um filter, use filtered sample to rinse containers before filling, chill and maintain
at 4 deg C, ship immediately

Sample bottle type: EU

Minimum sample volume: 250 mL

Bottle description: 250 mL polyethylene bottle

Treatment and preservation: Filter through 0.45-um filter, use filtered sample to rinse containers before filling, chill and maintain
at 4 deg C, ship immediately

Sample bottle type: RU

Minimum sample volume: 250 mL

Bottle description: 250 mL polyethylene bottle

Treatment and preservation: Use unfiltered sample to rinse bottles and fill;-, chill and maintain at 4 deg C, ship immediately.
Sample bottle type: WCA

Minimum sample volume: 125 mL

Bottle description: 125 mL Plain (translucent) polyethylene bottle

Treatment and preservation: Use unfiltered sample to rinse bottles before filling, acidify sample to pH <2 with 1 mL of 4.5N (4.5
normal) sulfuric acid (H2S04), chill and maintain at 4 deg C, ship immediately.

Sample bottle type: DOC

Minimum sample volume: 100 mL

Bottle description: 125 mL baked amber glass bottle

Treatment and preservation: Filter through 0.45-um filter, use filtered sample to rinse containers before filling, acidify sample to
pH <2 with 1 mL of 4.5N (4.5 normal) sulfuric acid (H2S04), chill and maintain at 4 deg C, ship immediately.
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Schedule 1833 Method References:

TWRI B5-A1/89

Fishman, M.J., and Friedman, L.C., 1989, Methods for determination of inorganic substances in water and fluvial sediments: U.S.
Geological Survey Techniques of Water-Resources Investigations, book 5, chap. A1, 545 p.

Method ID: 1-2781-85 , 1-2587-89 , 1-2057-85 , I-1750-89 , 1-2030-89

U.S. Geological Survey Techniques and Methods, book 5, chap. B8.

Patton, C. J., and Kryskalla, J. R., 2011, Colorimetric determination of nitrate plus nitrite in water by enzymatic reduction, automated
discrete analyzer methods: U.S. Geological Survey Techniques and Methods, book 5, chap. B8.

Method ID: 1-2548-11

OFR 93-125

Fishman, M.J., ed., 1993, Methods of analysis by the U.S. Geological Survey National Water Quality Laboratory--Determination of
inorganic and organic constituents in water and fluvial sediments: U.S. Geological Survey Open-File Report 93-125, 217 p.

Method ID: 1-2540-90 , 1-2525-89 , 1-1472-87 , 1-2601-90 , 1-2542-89 , 1-2522-90 , 1-2606-89

EPA 365.1

Determination of Phosphorus by Semi-Automated Colorimetry Revision 2.0, Methods for the Determination of Inorganic Substances in
Environmental Samples

Method ID: 365.1

OFR 00-170

Patton, C.J., amd Truitt, E.P., 2000, Methods of analysis by the U.S. Geological Survey National Water Quality Laboratory--
Determination of ammonium plus organic nitrogen by a Kjeldahl digestion method and an automated photometric finish that includes
digest cleanup by gas diffusion: U.S. Geological Survey Open-File Report 00-170, 31 p.

Method ID: 1-2515-91 , 1-4515-91

OFR 92-480

Brenton, R.W., and Arnett, T.L., 1993, Methods of analysis by the U.S. Geological Survey National Water Quality Laboratory--
Determination of dissolved organic carbon by uv-promoted persulfate oxidation and infrared spectrometry: U.S. Geological Survey Open-
File Report 92-480, 12 p.

Method ID: O-1122-92

Field measurement of alkalinity is preferrred.

Per NWQL Rapi-note 04-027 and NWQL Tech Memo 95.01, all lab alkalinity measurements are reported with a hold-time violation.
Std. Methods 3120

Standard methods for the examination of water and wastewater (20th edition), 1998; Washington, D.C., American Public Health
Association, American Water Works Association, and Water Environment Federation, 3120, p3-37 to 3-43.

Method ID: 3120
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Trace Metals, Schedule 1916
Analyzing Laboratory: USGS-NWQL, Denver, CO

Analyte

Aluminum

arsenic

barium

Cadmium

chromium

copper

ICP Mass Spectrometry
(ICPMS) setup
Inductively coupled plasma
(ICP) setup

iron

lead

manganese

nickel

Selenium

silver

Strontium

zinc

Lab Parameter/ Method CAS
Code Watstore/ Number
STORET
Code
1784 01106 PLM43  7429-90-5
3122 01000 PLM10 7440-38-2
1786 01005 PLM43 7440-39-3
1788 01025 PLM43  7440-43-9
3126 01030 PLM10 7440-47-3
3128 01040 PLM10 7440-50-8
2181 L2181
2002 L2002
645 01046 PLA11 7439-89-6
1792 01049 PLM43 7439-92-1
1793 01056 PLM43 7439-96-5
3130 01065 PLMI10 7440-02-0
3132 01145 PLM10 7782-49-2
1796 01075 PLM43 7440-22-4
2507 01080 PLM40 7440-24-6
3138 01090 PLMI10 7440-66-6

Reporting Unit Reporting Limit  Bottle
Limit Type Type
2.2 ug/L Itmdl FA
0.2 ug/L Itmdl FA
0.07 ug/L I1tmdl FA

0.016 ug/L Itmdl FA
0.07 ug/L I1tmdl FA

0.8 ug/L Itmdl FA
unsp mrl FA

unsp Irl FA

3.2 ug/L Itmdl FA
0.025 ug/L Itmdl FA
0.13 ug/L I1tmdl FA
0.09 ug/L Itmdl FA
0.03 ug/L I1tmdl FA
0.005 ug/L Itmdl FA
0.2 ug/L Itmdl FA
1.4 ug/L Itmdl FA
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Schedule 1916 Sampling Requirements

Sample bottle type: EA

Minimum sample volume: 250 mL

Bottle description: 250 mL polyethylene bottle, acid-rinsed

Treatment and preservation: Filter through 0.45-um filter, use filtered sample to rinse containers and acidify sample to pH <2 with
2 mL 7.5N (7.5 normal) Ultrex nitric acid (HNO?3), chill and maintain at 4 deg C, ship immediately.

Schedule 1916 Method References:

1.

TWRI B5-A1/89

Fishman, M.J., and Friedman, L.C., 1989, Methods for determination of inorganic substances in water and fluvial sediments:
U.S. Geological Survey Techniques of Water-Resources Investigations, book 5, chap. Al, 545 p.

Method ID: 1-2781-85

Memo - Method approval announcement

Approval of a Water Quality Analytical Method for the Determination of Elements in Natural Water, Biota, Sediment, and Soil
Samples Using Collision/Reaction Cell Inductively Coupled Plasma-Mass Spectrometry, November 3, 2005 (revised)

TMR Book 5, Sec B, Chap 1

Garbarino, J.R., Kanagy, L.K., and Cree, M.E., 2006, Determination of elements in natural-water, biota, sediment and soil
samples using collision/reaction cell inductively coupled plasma-mass spectrometry: U.S. Geological Survey Techniques and
Methods, book 5, sec. B, chap.1, 88 p.

Method ID: 1-2020-05

OFR 99-093

Garbarino, J.R., 1999, Methods of analysis by the U.S. Geological Survey National Water Quality Laboratory -- Determination
of dissolved arsenic, boron, lithium, selenium, strontium, thallium, and vanadium using inductively coupled plasma-mass
spectrometry: U.S. Geological Survey Open-File Report 99-093, 31 p.

Method ID: 1-2477-92

OFR 93-125

Fishman, M.J., ed., 1993, Methods of analysis by the U.S. Geological Survey National Water Quality Laboratory--
Determination of inorganic and organic constituents in water and fluvial sediments: U.S. Geological Survey Open-File Report
93-125, 217 p.

Method ID: 1-1472-87
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Method holding times used by the National Water Quality Laboratory (Maloney, 2004).

Procedure | Lab code Description Holding time (time Reference and source of
/schedule from sampling to holding time
preparation or analysis,
in calendar days)
National Water Quality
70300 ROE10 27 gravimetric, residue on evaporation at 180° C, solids, filtered 180 Laboratory (NWQL)
00955 PLAI11 3121 colorimetry, ASF, molybdate blue, silica as SiO, 180 NWQL
00403 EL006 68 Electrometric electrode, pH, lab 30 NWQL
Wheatstone bridge, specific conductance, lab, whole-water
90095 WHTO03 69 recoverable 30 NWQL
U.S. Environmental
Protection Agency (2002a),
00915 PLA11 659 ICP, calcium, filtered water 180 table I, p. 27-29 (EPA)
00925 PLAI11 663 ICP, magnesium, filtered water 180 EPA
00930 PLA11 675 ICP, sodium, filtered water 180 EPA
00935 PLOO03 2773 ICP, potassium, filtered water 180 NWQL
00940 1C022 1571 ICP, chloride, filtered water 180 NWQL
00945 1C022 1572 ICP, sulfate, filtered water 180 NWQL
00613 00049 3117 colorimetry, ASF, nitrite as N, low level, filtered water 30 Patton and Gilroy (1999)
colorimetry, ASF, phosphomolydbate, orthophosphate as P, low
00671 00048 3118 level, filtered water 30 Patton and Gilroy (1999)
colorimetry, ASF, cadmium reduction-diazotization, nitrite +
00631 REDO02 3157 nitrate as N, low level, filtered water 30 Patton and Gilroy (1999)
colorimetry, ASF, salicylate-hypochlorite, ammonia as N, low
00608 00048 3116 level, filtered water 30 Patton and Gilroy (1999)
colorimetry, ASF, microkjeldahl digestion, ammonia + organic
00623 KJ002 1985 nitrogen as N, low level, filtered water 30 Patton and Gilroy (1999)
colorimetry, ASF, microkjeldahl digestion, ammonia + organic
00625 KJOO8 1986 nitrogen as N, whole-water recoverable, acidified 30 Patton and Gilroy (1999)
29801 TT040 2109 Titration, alkalinity as CaCOs_lab value, filtered water 30 NWQL
00666 CL020 2331 low-level total phosphorus, filtered water 30 Patton and Gilroy (1999)
00665 CL021 2333 low-level total phosphorus, whole-water recoverable, acidified 30 Patton and Gilroy (1999)
00681 OX008 2612 Dissolved organic carbon 28 NWQL
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Method holding times used by the National Water Quality Laboratory -- Continued

Procedure | Lab code Description Holding time (time Reference and source of
/schedule from sampling to holding time
preparation or analysis,
in calendar days)
01046 PLAI1 645 ICP, iron, filtered water 180 EPA
01106 PLM43 1784 ICPMS, aluminum, filtered water 180 EPA
01005 PLM43 1786 ICPMS, barium, filtered water 180 EPA
01025 PLM43 1788 ICPMS, cadmium, filtered water 180 EPA
01040 PLM10 3128 ICPMS, copper, filtered water 180 EPA
01049 PLM43 1792 ICPMS, lead, filtered water 180 EPA
01056 PLM43 1793 ICPMS, manganese, filtered water 180 EPA
01065 PLM10 3130 ICPMS, nickel, filtered water 180 EPA
01075 PLM43 1796 ICPMS, silver, filtered water 180 EPA
01090 PLM10 3138 ICPMS, zinc, filtered water 180 EPA
01030 PLM10 3126 GFAA, chromium, filtered water 180 EPA
01000 PLM10 3122 ICPMS, arsenic, filtered water 180 EPA
01145 PLM10 3132 ICPMS, selenium, filtered water 180 EPA
01080 PLM40 2507 ICPMS, strontium, filtered water 180 EPA

NWQL relies on studies to determine holding times for a method. When studies have not been conducted, NWQL relies upon its
analytical experience or uses established USEPA holding times from similar analytical methods.

References:

Maloney, T.J. 2004. Quality Management System. U.S. Geological Survey, National Water Quality Laboratory, Water-Resources
Investigations Report uncontrolled copy, version 1.1, 119 p.

Patton, C.J. and Gilroy, E.J. 1999. U.S. Geological Survey Nutrient Preservation Experiment — Experimental Design, Statistical
Analysis, and Interpretation of Analytical Results. U.S. Geological Survey Water-Resources Investigations Report 98-4118, 73

p-

U.S. Environmental Protection Agency. 2002. Guidelines Establishing Test Procedures for Analysis of Pollutants. U.S. Code of
Federal Regulations, Title 40. 136 p.




APPENDIX B:

Equipment and Supply List for Sampling and Processing Inorganic Water
Samples
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EQUIPMENT AND SUPPLY LIST FOR SAMPLING AND PROCESSING
INORGANIC WATER SAMPLES

*Sources for some items are listed to maintain quality standards (NWQL, USGS National Water Quality
Laboratory; HIF, USGS Hydrologic Instrumentation Facility)

Cleaning Equipment and Supplies:
Gloves, powderless, large (NWQL Q449FLD), extra large (NWQL Q450FLD)
Acid, HCL 5% solution
Water, deionized (FWS Regional office laboratory)
Bags, sealable plastic (1 gal. and 1 qt. size)
Trashbags, medium (30 gal.) and large
Tubing connectors
Wash basins, plastic (soap wash, acid wash, DIW rinse)
Scrub brush, nonmetalic
Acid waste container
pH test strips
Marble chips
Detergent, phosphate free, Liqui-Nox
Safety glasses
Safety smock
Paper towels

Water Sampling Equipment:
Teflon nozzles (3/16 in.) (HIF)
Teflon nozzles (1/4 in.) (HIF)
Teflon nozzles (5/16 in.) (HIF)
D-77 Cap (HIF)
DH-81 Adapter for 1 L bottle (HIF)
WQ Wading rod, plastic shrink wrapped (HIF)
WQ Extension rod, plastic shrink wrapped (HIF)
DH-95 Sampler [used with cable suspension from reel or hand line] (HIF)
US WHB-96 sampler [used for under ice sampling of large rivers with sufficient effective depth]
(HIF)
3 L Plastic bottles (HIF)
1 L Plastic bottles (HIF)
Churn Splitter, 8 L
Churn Splitter, 4 L

Processing Equipment and Supplies:
Pump, peristaltic and pump head
Battery, 12 Volt
Tubing, C-Flex
Capsule filter, 0.45 um (NWQL Q398FLD)
Sample bottle, Poly., Plain, 8 oz (250ml) (NWQL Q34FLD)
Sample bottle, Poly., Plain, 4 oz (125ml) (NWQL Q407FLD)
Sample bottle, Poly., Acid Rinsed, 8 0z (250ml) (NWQL Q32FLD)
Sample bottle, Poly., Amber, 4 oz (125ml) (NWQL Q405FLD)
Sample bottle Cap, Plastic, 28mm (NWQL Q26FLD)
Sample bottle, Glass, Amber Baked, 4 0z (125ml) (125ml) (NWQL Q28FLD)
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Labels, bottle
Processing Chamber frame

Processing Equipment and Supplies--Continued
Plastic sheeting
Processing Chamber Bag, Clear, disposable (NWQL Q52FLD)
Acid, Vial (PP), HNO3, 7.5N — 7.7N, 2ml, Ultrex, Trace Metal Preservative (NWQL Q436FLD)
Acid, Vial (PP), H2SO4, 4.5N (1:7), 1ml, Whole Water (WCA) Nutrient Preservative (NWQL
Q438FLD)
Water, Inorganic Blank (NWQL Q386FLD)
Water, deionized (FWS Regional office laboratory)
Gloves, powderless, large (NWQL Q449FLD), extra large (NWQL Q450FLD)
Markers, permanent
Cooler, Small
Clean wipes

Field Analysis and Supplies:
Multimeter (pH, Specific Conductivity, Temperature, Dissolved Oxygen)
AA batteries, spare for multimeter
Buffers, pH 4 NWQL Q125FLD or Q124FLD)
Buffers, pH 7 (NWQL Q127FLD or Q126FLD)
Buffers, pH 10 (NWQL Q123FLD or Q122FLD)
Standards, specific conductance, 50uS (NWQL Q42FLD)
Standards, specific conductance, 100uS (NWQL Q43FLD)
Standards, specific conductance, 180uS (NWQL Q382FLD)
Standards, specific conductance, 250uS (NWQL Q44FLD)
Standards, specific conductance, 500uS (NWQL Q45FLD)
Graduated cylinder (100 ml and 250 ml)
Thermometer

Alkalinity Titration Equipment
pH meter, laboratory [quick response with pH and temperature sensors located at probe end for use in
small beakers]
9 volt batteries, spare for pH meter
Titrator, digital
Acid, sulfuric titrator cartridge, 0.16N (NWQL Q142FLD)
Cartridge delivery tube, straight (NWQL Q388FLD)
Stirrer, portable magnetic
Stir bars, Teflon magnetic, small size
Ring stand and two 3 prong clamps
Pipet, volumetric, 50 ml, class A "To Deliver"
Pipet squeeze bulb
Beaker, glass, 100 ml or 150 ml

Miscellaneous Supplies:
Water quality field forms
Alkalinity titration forms
Water quality meter calibration log books
WRB Field Guide for Collecting & Processing Inorganic Surface-Water Quality Samples

22



APPENDIX C:

Water Quality Field Forms
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U.S. FISH AND WILDLIFE SERVICE, WATER RESOURCES BRANCH
SURFACE-WATER QUALITY FIELD NOTES

Refuge/Project: FWS Station No. TUSGS Station No.
River: Date:
Sampled By: Photos Taken?

Collection Start Time: Collection End Time:

Collection Mean Time: Time Datum: AKDT AKST

Samples Collected
NWIS Record No. Analysis: Physicel: _ Chemical: Major Ions & Nutrients _ Trace Metals (filtered)
Lab Schedules: 1833 (Major ions, nutrients) 1916 (Trace metals)
Filter Type: CAPSULE: WATMAN Lot # _  OTHER
Preservative Lot Numbers: 7.5N HNO3 (cations & metals) 4.5N H2SO4 (raw nutrients)

Sample Filtering Location: ON-SITE OTHER
Quality Control Information:
Inorganic Blank Water Lot Number
Filter Type: CAPSULE: WATMANLot#

Preservative Lot Numbers: 7.5N HNO3 (cations & metals)

Field Blank NWIS Record No.
Equipment Blank NWIS Record No.
Source Solution Blank NWIS Record No.

QC Sample Lab Schedules: 1833 (Major ions, nutrients)

4 5N H2804 (DOC)

Expiration Date
OTHER

4.5N H2SO4 (raw nutrients)
4.5N H2504 (DOC)

Duplicate (Split) - NWIS Record No.
Duplicate (Concurrent) NWIS Record No.
1916 (Trace metals)

Comments:
Meters

Meter Make/Model SIN pH Electrade No.
Calibration or test date: Before After (See Meter Log for details)
Dissolved Oxygen Meter Make/Model SN
Probe/Sensor No. Lot No. Expiration Date
Calibration or test date: Before After (See Meter Log for details)

Field Measurements
Corrected Gage Height f Q, inst. cfs MEASURED RATING ESTIMATED
Water Temp °C (mean / composite) pH __units (mean / composite) Cond. uS/em @ 25°C (mean / composite)
Salinity ppt (mean / composite) Alkalinity mg/L as CaCO;  Bicarbonate mg/L as HCO3
Dis Oxygen mg/L (mean) Barometric Pres. mmHg DO Sat. Dis Oxygen % (mean)

(note: convert pH values to a logarithm before calculating mean value)

NOTES:
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Sample Collection Information

Sampler Type: DHS81Aw/DHT77 CAP DH9S OTHER _ Sample Compositor: CHURN SPLITTER ~ PLASTIC 3L BOTTLE
Sampler Material & Size: PLASTIC 1L BOTTLE OTHER

Nozzle Material: TEFLON OTHER._ - Nozzle Size: 316 /4 516"

Stream Width: ft Left Bank Sta No:_ Right Bank Sta. No:

Sampling Points:

Sampling Location: ~ WADING BOAT BRIDGE  UPSTREAM  DOWNSTREAM FT MI GAGE

Sampling Site: POOL RIFFLE OPEN CHANNEL BRAIDED BACKWATER ICE (IceCover_ %)

Bottom: BEDROCK ROCK COBBLE GRAVEL SAND SILT OTHER

Stream Color: BROWN GREEN BLUE GREY CLEAR OTHER _
Stream Mixing: WELL-MIXED STRATIFIED POORLY MIXED UNKNOWN
Sampling Method: EWIL EDI OTHER

OTHER

Stage: STABLE, LOW STABLE, NORMAL STABLE, HIGH RISING FALLING

Weather:  Shky-- CLEAR PARTLY CLOUDY CLOUDY

PEAK

Precip— LIGHT MEDIUM HEAVY SNOW MIST

Wind-- CALM LIGHT BREEZE WINDY Est. Wind Speed: mph
Air Temp °C at hours
Observations:
Cross Sectional Notes
ft from Depth ft
left bank
or mid- Dissolved
ft from depth Specific Water | Water Bar. Dissolved | Oxygen
right or pH Cond. Cond. | Salinity | Temp Temp | Pressure | Oxygen Saturated
Station bank Time mult vert | units uS/cm uS/cm ppt °C °c mmHg mg/L %
X —Sec
Means:
Comp. In Situ In Situ
Readings only only
Rev. 08/2011
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U.S. FISH AND WILDLIFE SERVICE, WATER RESOURCES BRANCH
SUPPLEMENTAL SURFACE-WATER QUALITY FIELD NOTES

Refuge/Project: FWS Station No. USGS Station No.
River: Date:
Party: Photos Taken?
Meters
Multi-Meter Make/Model SIN: pH Electrode No,
Calibration or test date: Before After (see meter log for details)
Dissolved Oxygen Meter Make/Model S/N:
Prabe/Sensor No. Lot No.
Calibration or test date: Before After (see meter log for details)
Field Measurements
Corrected Gage Height ft Q, inst. cfs MEASURED RATING ESTIMATED
Left Bank Station Right Bank Station Photos Taken
Channel Width _ ft WaterTemp °C (mean / median)  pH units {mean [ median)
Cond. __uSfem @ 25°C {mean [ median) Salinity ppt (mean / median)  Dis Oxygen mg/L (mean / median)

Barometric Pres.

mmHg DO Sat. Dis Oxygen

% (mean [ median)

{note: convert pH values to a logarithm before calculating mean)

Continuous Water Temperature Information

Tidbits Removed:
Model #: S/N: Location: Time:
Water Temp @ housing: __ °C Housing buried: ¥ / N Housing siltedin: ¥ / N Blinking: ¥ / N every__ sec
Model #: S/N: Location: Tirme:
WaterTemp @ housing: _ °C Housing buried: ¥ / N Housing siltedin: ¥ / N Blinking: Y / N every_ sec
Tidbits Deployed:
Model #: S/N: Location: Time:
Blinking: ¥ / N every_ sec
Model #; S/N: Location: Time:

Blinking: Y / N every sec




Cross Sectional Notes

It from Depth ft
left bank
or mid-depth Specific Water
ft from right or pH Cond. Cond. Salinity Temp
Station bank Waich Time mult vert units uS/cm us/cm ppt °C
X - Sec
Means /
Medians:
It from Depth It
left bank
or mid-depth ‘Water Barometric Dissolved
ft from right or Temp Pressure Dissolved Oxygen
Station bank Watch Time mult vert 2% mmHg Oxygen mg/L | Saturated %
X - Sec
Means /
Medians:
NOTES:
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Calibration Log

Meter MakeModal:

SN:

pH

pH Electrode Number:

(Chill pH buffers as close to temperatures expected to encounter in the field to maximize accuracy

Refer to panje 37 in VSl manual for a table listing the values of the buffers at various temperatures |
Theoretical

tH Buffer | pH from Intial Adjustedt Buiffer Expiration

Date Time pH Buffer | Temp.°C | Table Reading Reading Buifer Lot No. Date Remarks Initials
Specific Conductance
\(Perfiorm calioratinn as clnse to 95°C as passitle to minimize temperature campensation error. Perfamn & check against @ seeond standard )
Standard Spec Cond

alue Std Temp | Cond Initial | Spec Cond Adfusted Std. Expiration

Date Time US/em °C Reating_|Intia Reading]  Reading Std. Lotho Date Remarks Initials
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Temperature
(YS| Model 63 meter should be within 0.2°C of ASTM / NIST; Hach HQ40 LDO should be within 0.3°C of ASTM / NIST)

Date

ASTM / NIST
Thermometer
1D

ASTM / NIST
Thermometer
Reading °C

Meter Initial
Reading
°C

Adjusted
Reading
°C

Remarks
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ALKALINITY/ANC CALCULATIONS  STH Mame
DATE
BEGINNING H,0 TEMP. _____ 'C BEGINNING ;O TEMP. ____ _ °C
USGS 5TN Mo
PH ApH | VoL acio | AVoL acio | ApH PH ApH | Vo acio | AVoL acio | _APH
DCormL | DCorml | AVoL DCormL | DCorRmL AVoL FWS STN ID
ACID ACID
CALCULATIONS
ALKALINITY or ANC {megiL) = 1000 (B} (Ca) (CF) / V5
ALKALIMITY (mad as CaClg) = 50044 18] (T4 [GF) %
where
B = volume of acid fitrant added rom the inilial pH to the
bicarhonate equivalence point inear pH 4.5}, in milliliters
To corert fram digital counts to milliliters, divide by 800
{1.00mL =800 counts)
Ca = concentration of acid fitrant, in millequivalents per
milliliter [same a3 equivalents per liter, orN)
CF = comection factor {obtain from OWQRL for Hach acid
cartridges of certain lof numbers — default value is 1.00)
Vs = volume of sample, inmilliliters
Forzamples with pH =32
BICARBOMATE (meqgl) = 1000 (B-24) (Ca) (CF) /4%
BICARBONATE (mgil) =61017 (B-24) (Ca) (CF) Vs
CARBONATE (meqd) =2000 (&) (Ca) (CF)/ Vs
CARBONATE (mglL) = G009 {4) (Caj (CF) /W
where
A =volume of acid tirant added from the initial pH to the
carbonate equivalence point (hear pHE.3), in milliliters. To
convert from digital counts to milliliters, divide by 800 {1 .00
ml =800 counts)
NOTE: For sampleswith pH > 92, these equations for
bicarhonate and carbonate will fail to give accurate results.
Use the Alkalinity Calculator at hitp:foregon.usgs. gowalk
HACH CARTRIDGE CORRECTION FACTOR
End H,0 temp. o0 End H,0 temp. o |SEE QW ORL WEB PAGE (NEWS) FOR INFD]
FIRST TITRATION RESULTS SECOND TITRATION RESULTS pl': Eeter Meter makefmodel: SiN
calibration
Date INITIALS Date INITIALS
Electrode No. Type: gel Slope | Milli-
BEGIN TINE END TIME BEGIN TINE END TIME liquid volts
ALKALINITYFANG meqil ALKALNITYANC meqgl other
ALKALINITYIANG mglL ag CaCOs ALKALNITYIANG mgil as CaCOs pH buffer | Buffer | Theoretical pH pH
temp |pH from table | before |After
BicarBoNATE mg/L meql As HGOs Bicarponate _ mgll _ meqgl as HCOy adj. adj.
(CARBONATE mgl meg L as CO 5+ CorponaTE___ mgl __ meq L as COs® pH?
Acin: 18N 04BM 001630M Acio LEW 01BN 00168390 pH__
OTHER, OTHER: check
Acip Lot Mo, Acio Lot Mo, pH__
AciD ExpiraTion DaTe AcID ExpIRATION DaTE Comments/Calculations:
SAMPLE VW OLUME mL SAMPLE Y OLUME mL
FILTERED  UNFILTTERED  CHURN  CONE FILTERED  UMFILTERED  CHURM  CoOME
WMETHOD  INFLECTION PoINT GRAN IeTHoD  INFLECTION PoinT GRAN
FixeD ENDPOINT FieD EnDPOINT
STIRRING METHOD  IMAsNETIC ManuaL STIRRING METHOD:  MaGNETIC ManuaL
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U.S. GEOLOGICAL SURVEY - NATIONAL WATER QUALITY LABORATORY
ANALYTICAL SERVICES REQUEST

THIS SECTION MANDATORY FOR SAMPLE LOGIN

[INWIS RECORD NUMBE LAB USE ONLY
L]

SAMPLE TRACKING ID W User Code Project Account NWQL LABORATORY ID
I 1 1 4 Y 1 1 1
STATION ID Begin Date (YYYYMMDD)  Begin Time  Medium  Sample

Code Type
| | T | |
Science Center Contact Phone Number End Date (YYYYMMDD) End Time  Science Center Contact Email

SITE / SAMPLE / SPECIAL PROJECT INFORMATION (Optional)

State  County  Source Agency Analysis  Analysis  Hydrologic Hydrologic ~ Chain of Samole Set
Code Status™® Source®*  Condition*  Event® Custody !
| I |
NWQL Proposal Number NWQL Contact Name NWQL Contact Email Program/Project
Station Name: Field ID:

Comments to NWQL:

Hazard (please explain):

ANALYTICAL WORK REQUESTS: SCHEDULES AND LAB CODES (CIRCLE A=add D=delete)

SCHED 1: SCHED 2: SCHED 3: SCHED 4: SCHED 5: SCHED 6:
Lab Code: A D LabCode: A D LabCode: A D LabCode: A D LabCode: AD
Lab Code: A D Lab Code: A D LabCode: A D Lab Code: A D LabCode: AD
Lab Code: A D LabCode: A D LabCode: A D LabCode: A D LabCode: AD
SHIPPING INFORMATION (Number of containers sent)
ALF COD FA FU HUN RCB SAS TOC
BGC CU FAM FUS MBAS RU SUR TPCN
Cl18 CUR FAR GCC RA RUR SUSO UAS
e DIC FCA GCV RAM RURCV TBI WCA
CHL DOC FCC HFL RAR RUS TBY
NWQL Login Comments:
Collected by: Phone No. Date Shipped:
FIELD VALUES
Lab/P Code Value Remark Lab/P Code Value Remark Lab/P Code Value Remark
21/00095 51/00400 | 2/39086
Specific Conductance pH Standard Units Alkalinity - IT mg/L as
uSiem @ 25 deg C CaCO03
USDA | |
Lab Use only
*MANDATORY FOR NWIS Form 9-3094

(August 2010)
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Field Collection of Physical Parameters of Water Quality Data in Streams
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Field Collection of Physical Parameters of Water Quality Data in
Streams Ver. 1.0 12/14/2011

The FWS Water Resources Branch (WRB) water quality program is designed to assess the status
in Alaska Refuge’s surface-water resources and allow for wide ranging comparability of
available data with other sources in the State. The goal is to systematically characterize the
geographic and seasonal distributions of stream water-quality background conditions in a
generally natural condition. Sampling designs focus on physical and chemical characteristics,
which include major ions and metals, nutrients, organic carbon, and their relationship to water
quantity conditions. Aquatic invertebrate and diatom studies contribute a biological component
to assessing stream ecological conditions.

The procedures discussed in this guide focus on obtaining representative physical stream
properties of water temperature, pH, specific conductance, salinity, and dissolved oxygen. A
general practice by the WRB is to measure the physical parameters in the cross sectional profile
when obtaining a flow measurement. In addition, continuously recorded parameters need a side
by side comparison in the field between the sensor and a calibrated instrument.

Procedures for obtaining water chemistry samples for laboratory analysis are outlined in an
associated WRB technical guide. The WRB procedures are based on methods presented in USGS
Techniques of Water-Resources Investigation (TWRI) series and USGS Techniques and
Methods publications.

Site Selection

Ideally water quality measurement profiles should be at the discharge measurement cross section
and at or near the stream flow gaging station. A good water quality measurement or sampling
location is dependent on mixing characteristics and sediment transport rather than hydraulic
characteristics, such as velocity, which is emphasized for a good flow measurement. The
selection of an upstream or downstream water quality site where appreciable loses or gains in
flow compared to the gaging station or discharge measurement location should be avoided. Sites
should be located at a straight channel reach with uniform flow conditions. Avoid riffles and
slow moving or ponded water. Confluences may cause upstream backwater conditions or poor
downstream mixing, so sampling locations should be located far enough downstream from a
confluence to avoid these conditions.

Instrument Selection and Sensor Requirements

Both field multimeters and continuously monitoring sensors must meet minimum requirements. The
minimum operating temperature range for water quality sensors is -5 to 45 °C. The minimum
compensated temperature range is 0 to 40 “C. In general, the commonly used water quality sensors,
such as temperature, conductance, pH, dissolved oxygen, should have a response time that is less
than 90 seconds. Table 1 lists requirement values based on the information in Chapter A6 of the
National Field Manual for the Collection of Water-Quality Data (2006a).
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Table 1. Minimum requirements for common water quality sensors. (minimum compensated
temperature range is 0 to 40 °C).

Sensor Accuracy Resolution Range Units
Water +/-0.2°C 0.1°C -5t045°C Celsius
Temperature
Specific +/- 3% Full Scale or <100 to 60,000 puS/cm
conductance 5 uS/em puS/cm
pH +/- 0.1 pH unit 0.1 pH unit 2 to 12 pH units pH units and
+/- 1.0 mV 0.1 mV (minimum) milliVolt readings
0 to 14 pH units
(preferred)
Dissolved Oxygen  +/-5% readingor  0.01 mg/L >=0.05to 20 mg/LL. mg/L and %
+/-0.2 mg/L saturation

Field Preparation

Field measurements are only made with properly calibrated instruments. Calibrate water quality
meters within one day before and one day after field use, but preferably the same day (except for
temperature which is done semiannually). Maintain instrument log books for all calibrations,
tests, and maintenance of each water quality instrument. Refer to the manufacturer instructions
for specific calibration and operation procedures. Additional calibration procedures are described

below.

a)

b)

Water Temperature: The multimeter temperature sensor is tested semiannually against a
NIST-certified thermometer and should be within 0.2 degrees Celsius.

Specific Conductance: Keep conductance standards as close to 25 °C to maximize
accuracy. Calibrate using a standard closest to the measurement value expected in the
field and follow with a calibration check by using another close standard (generally from
50 uS to 500 uS for river in a natural state). Conductivity standards are good for
approximately 30 days once bottles are opened. The calibration result should be within
2% accuracy for the YSI Model 63. The YSI cannot be calibrated below 50 uS. Salinity
values are calculated from conductance measurements and therefore no calibrations are
necessary for this parameter.

pH: Standard buffers of 4, 7, and 10 are used to calibrate and check pH meters. Chill pH
buffers as close to temperatures expected in the field to maximize accuracy. Apply
temperature-correction factors when calibrating. Refer to Table 1 listing the values of the
buffers at various temperatures. A three point calibration is always followed by a check
using the 7 buffer. The pH meter should read the temperature corrected pH buffer
solution within 0.05 pH.
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Table 2. Example of the effects of temperature on pH
calibration standard solutions.

[°C, degree Celsius; all pH values are in standard pH units. Temperature-
compensation values for pH may vary with buffer manufacturers; refer to
manufacturer’s specifications for actual buffer values]

Temperature pH buffer solution nominal value
(°C) 4.01 7.00 10.00
0 4.00 7.14 10.30
5 4.00 7.10 10.23
10 4.00 7.07 10.17
15 4.00 7.04 10.11
20 4.00 7.02 10.05
25 4.01 7.00 10.00
30 4.01 6.99 9.96
35 4.02 6.98 9.92
40 4.03 6.98 9.88

d) Dissolved Oxygen: The luminescent dissolved oxygen meter is calibrated against oxygen
saturated water at a known temperature and ambient atmospheric pressure (air-saturated
water calibration method). Submerge the sensor in 1 to 2 liters of ambient temperature
water contained in an open-mouth container. Aerate the water for 30 minutes using a
small aquarium pump with a gas diffusion stone at the end of the tube. Place the stone
away from the dissolved oxygen sensor in the container. The water is saturated 100
percent when the dissolved oxygen reading (in mg/L) on the meter does not change for a
period of 4 to 5 minutes. Use the “Solubility of O2 in Water” tables available at
http://water.usgs.gov/software/DOTABLES (Equations by Benson and Krause, 1980 and
1984) to determine the dissolved oxygen saturation value at the measured water
temperature and ambient atmospheric pressure. Calibrate the meter by adjusting the meter
until it reads the dissolved saturation value determined from the table. Refer to the
manufacturer instructions and the detailed supplemental WRB calibration guide specific
to the Hach HQ40d LDO meter. Do not use the default factory calibration. Once
calibrated, dissolved oxygen luminescent sensor readings are to be within +/-0.2 mg/L of
the computed saturation value.

In Situ Field Measurements with the multimeter

Determining mean parameter values at cross sectional profiles:

The WRB commonly uses the equal-width-increment (EWI) method to sample the stream. The
EWI method requires equal spacing of a number of verticals across the cross section. The stream
width is divided into 5 to 10 equal-width intervals and the sensor is held in the water column at
mid-depth. The number of intervals is dependent on depth and velocity distribution and profile
mixing. A more uniform distribution and well mixed cross section requires fewer intervals to
determine the representative average values. Acceptable variation is defined for each parameter
in a subsequent section of these guidelines. An initial determination of mixing requires
measuring the parameters at multiple points in the water column of each of the intervals. Future
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profile measurements are made at mid-depth once variation in the column is determined to be
insignificant. A non-stretchable tagline with distance markings can be tied off across the river to
measure width as well as the distance between measurement points. Alternatively, distance
markings on a bridge (if available) or a laser range finder could be used. In a stream too deep or
swift to wade, a small weight can be attached to the sensor cable and lowered from a bridge or
boat.

Multimeter sensors require time to equilibrate to the stream; this process allows stable
measurement values to display when readings are taken. Before using the multimeter, place the
sensors in the source water for 10 to 20 minutes to equilibrate. At each cross section subsample
location, sensors need to first stabilize for approximately 60 seconds before documenting sensor
readings.

If any measured parameter falls outside the acceptable profile variation criteria, return to the first
measured interval location to confirm and record a second reading. If the two sets of values are
comparable, then the cross section is probably not well mixed and additional measurement points
are needed to obtain a representative mean of the water. Consider using another cross sectional
profile location for poorly mixed sites.

Water Temperature:

The stream temperature can affect density and gas solubility, and density affects the mixing of
different water masses, especially seasonal stratification. Temperature also affects the rate of
chemical reactions, biological activity, conductivity, dissolved oxygen, and pH.

Water temperature should represent the mean temperature of the stream at the time of
observation. Horizontal and vertical cross-sectional profiles will determine the variability. The
majority of streams will be well mixed and will not require a vertical profile after an initial
determination. Cross sectional measurement points should be increased beyond 5 points when
variations across the profile are greater than 0.2°C. Record the temperature value on the field
note sheet to the full displayed resolution (usually 0.1) on the multimeter. Report the mean
profile temperature to the nearest 0.5 °C.

Specific Conductance:

The specific conductance of water is determined by the concentration of dissolved solids in the
water. An increase in the amount and mobility of ions and metals will increase the conductivity.
Specific conductance can be used as an indirect measure of the presence of dissolved solids.

The stream is considered well mixed if the variability of measured values in the cross-sectional
profile is within + 5% when less than or equal to 100 uS/cm or + 3% when greater than 100
uS/cm. Check that the sensors are clear of ice and slush when used in freezing conditions.
Record the specific conductivity value on the field note sheet to the full displayed resolution on
the multimeter (usually displayed to the tenth decimal place). Mean specific conductivity is
reported to three significant figures, whole numbers only. When the water temperature is below
2.0 °C, specific conductance on the YSI multimeter will not be displayed. In this situation,
conductance should be recorded to the full displayed resolution on the multimeter; specific
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conductance is then calculated by multiplying conductance by the temperature correction factor
provided with the YSI meter.

pH:

pH measures of the acidity or alkalinity (base) of a solution on a scale of 0 to 14 where neutral
water is 7 pH units. Values less than 7 are progressively more acidic while numbers greater than
7 are increasingly more alkaline. A change of 1 unit on a pH scale represents a 10 fold change in
the pH. Natural pH levels typically fall between 6.5 and 9.0, depending on the surrounding soil
and vegetation. A pH below 4 or above 10 will kill most fish and very few animals can tolerate
waters with a pH below 3 or above 11.

The pH meter should display to a resolution of 0.01 pH units. The cross sectional variation
should be within #+ 0.1 to 0.2 pH unit. If the measurement is in low-conductivity (approximately
75 uS/cm or less) water, then variation can be within & 0.3 pH unit. Increase the measurement
intervals if the cross section is not well mixed.

Record the pH value on the field note sheet to the full displayed resolution on the multimeter.
Report the cross section mean value to nearest 0.1standard pH unit.

The pH sensor will be damaged if allowed to dry out or become frozen. Prevent damage by
keeping it moist or wet during transport to the field site. Minimize exposure time out of water to
freezing conditions during winter use. Check that the sensor is clear of ice and slush when
suspending in the river at freezing temperatures to accurately measure pH.

Immerse the sensor in the small storage bottle filled with pH 4 calibration buffer solution for
long term storage. Use a pH 7 calibration buffer solution to temporary store the sensor if the pH
calibration occurs within a day before and again a day after the field site visit. Faster
equilibration to the source water will occur when temporarily storing the sensor in the neutral
buffer.

Dissolved Oxygen:

Dissolved oxygen enters water by atmospheric diffusion, aeration from water movement, and
photosynthesis. Dissolved oxygen is measured as milligrams per liter (mg/L) and percent
saturation. Dissolved oxygen concentrations can range from 0 to 15 mg/L. Cold mountain
streams will likely have dissolved oxygen readings from 7 to 15 mg/L and in lower reaches can
have dissolved oxygen readings between 2 and 11 mg/L, depending on the water temperature
and air pressure. Aquatic life is put under stress as dissolved oxygen levels in water drop below
5.0 mg/L. Percent saturation is often used for water quality comparisons. Less than 60%
saturation is considered poor water quality and can be caused by winter ice cover, stagnant water
or organic pollutants. In some cases, water can exceed 100% saturation and become
supersaturated for short periods of time.

The cross section mean dissolved oxygen value should represent the stream at the time of
observation. Avoid measurements directly below stream sections with turbulent flow or in still
water near the stream bank. These types of conditions generally are not representative of the
majority of flow.

38



The stream is considered well mixed if the variability of measured values in the cross-sectional
profile is within + 0.2 mg/L when using an optical/luminescent-method sensor. Record the
dissolved oxygen (mg/L and %), water temperature and barometric pressure (mmHg) values on
the field note sheet to the full displayed resolution on the multimeter. Mean dissolved oxygen
concentration (mg/L and %) is reported to the nearest 0.1 mg/L and percent and barometric
pressure are reported to the whole number.

Table 2. Acceptable variation within cross Sectional Measurements

Field Measurement Criteria

Water Temperature within 0.2°C

Specific Conductance within + 5% when less than or equal to 100 uS/cm or +
3% when greater than 100 uS/cm

pH within + 0.1 to 0.2 pH unit

Dissolved Oxygen within &+ 0.2 mg/L when using an optical/luminescent-

method sensor

Comparison measurements for continuously recorded parameters:

Any of the physical stream parameters can be continuously measured at set time intervals by
deploying individual sensors or a multi-sensor sonde. Measurements are either stored on an
external datalogger located on the stream bank or a combined datalogger and sensor that are self-
contained and installed in the water. The WRB currently uses self-contained logger / sensor units
for collecting continuous water temperature data at a subset of the stream gaging stations.

A water quality multimeter is used to first verify good mixing across the channel when installing
continuous water quality sensors. Avoid installing sensors just below a mouth of a tributary
stream. Locate the sensor away from the channel edges where temperatures may be higher. In
shallower streams, anchor them in the thalwag. After sensors are installed they should be
inspected and downloaded or swapped out on every field visit if possible to verify that they are
still working properly and prevent data loss.

The temperature sensors used for continuous measurements should be accuracy tested against a
calibrated ASTM or NIST certified laboratory thermometer before deployment and then once a
year at a minimum after that. These test records should be kept with the data. (Refer to USGS,
2006a below.) Note that you may begin to see the Tidbit sensors drift over time so testing is
important to verify data accuracy.

The field component of the continuous temperature data record includes measuring the water
temperature at a cross section using the EWI technique within a short distance upstream or
downstream of the temperature sensor location. In addition to the measurements from the cross
sectional profile, two field values on every visit should be measured next to the installed sensor
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and recorder to document if a correction is needed between the field value and recorded value. A
good practice is to take a measurement at the beginning of the site visit and again before leaving.

The continuous water quality data is entered into a time series database (WRB uses WISKI
software) where any necessary temperature corrections and notations are made. Analysis and
reporting include temperature worksheet logs, descriptions the type of station, equipment,
location of probe, description of cross section measurements, description of the data record and
discussion of adjustments, discussion of the accuracy, remarks, a list of extremes for the period
of record and the current year.

Additional Reference Information

The following online references are useful by providing additional detail on general methods
described here for collecting water temperature data at a degree of accuracy for establishing
trends or to detect changes given a long term collection effort.

1) Wagner, R.J, and others. 2006, Guidelines and Standard Procedures for Continuous Water-
Quality Monitors: Station Operation, Record Computation, and Data Reporting: U. S.
Geological Survey Techniques and Methods 1-D3, 94p. Available online at
http://pubs.usgs.gov/tm/2006/tm1D3

2) U.S. Geological Survey, 2006a, National field manual for the collection of water-quality data:
U.S. Geological Survey Techniques of Water-Resources Investigations, book 9, chaps. A6.1,
available online at http://pubs.water.usgs.gov/twri9A

3) U.S. Geological Survey, 2006b, National field manual for the collection of water-quality data:
U.S. Geological Survey Techniques of Water-Resources Investigations, book 9, chaps. A4.1,
available online at http://pubs.water.usgs.gov/twri9A
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APPENDIX E:

Field Guide for Collecting & Processing Inorganic Surface-Water Quality
Samples
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Field Guide for Collecting & Processing Inorganic Surface-

Water Quality Samples
Ver. 1.1 Revised: 02/13/2012

Equipment Cleaning

The 1 L collection bottle, cap and nozzle, 3 L composite bottle, churn splitter, tubing, and any
other equipment that will contact the sample are cleaned as follows:

1. a) Put on clean latex gloves and rinse equipment with potable water to remove any dirt and
particles picked up while in the field. Fill wash basin with water and soak then, rinse tubing.
or

b) If equipment is new or excessively dirty, fill washbasin with a 0.2-percent solution of
phosphate-free soap and scrub with a nonmetalic brush, then put on clean latex gloves and
rinse with potable water.

2. Wash equipment with a 5% HCL solution. Pour used HCL solution into a neutralization
container with marble chips covering the bottom. The solution can be discarded when narrow
range pH indicator strips show a reading greater than 6.0.

a) Put both tubing ends into the 1 L HCL bottle filled with a third of solution. Connect the
tubing to the peristaltic pump and circulate the HCL solution for several minutes. Drain the
tubing, disconnect from the pump and rinse exterior of tubing with HCL solution from squirt
bottle.

b) Rinse all inside surfaces of the churn splitter and run HCL through the spigot. Use a small
container filled with the HCL solution to soak the cap and nozzle or use a squirt bottle
containing HCL to rinse them.

c) For 1 L and 3 L bottles, fill the bottles to one tenth full with HCL solution, close the lid,
and shake for 1 minute. Rinse inside of lid, threads and bottle neck with the HCL solution
from the squirt bottle.

3. Place tubing into a cleaned washbasin and change gloves. Pour enough deionized water
(DIW) into the basin to rinse the exterior of the tubing. Put one end of the tubing into a rinse
bottle filled with DIW and pump through tubing. Rinse the bottles, lids, churn splitter, cap
and nozzle three times with DIW.

4. Place all cleaned equipment in sealed plastic bags for transport and/or storage.
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Field Preparation

1) Water quality multimeter calibration:

a) Chill pH buffers as close to temperatures expected to encounter in the field to maximize
accuracy. Refer to page 37 in YSI manual for a table listing the values of the buffers at
various temperatures.

b) Keep conductance standards as close to 25° C to maximize accuracy. Calibrate using
standard closest to that expected in the field then follow with a test using the next closest
standard (generally from 50 to 500uS). Calibration result should be within 2% accuracy
for the YSI Model 63. The YSI cannot be calibrated below 50 uS. Conductivity standards
are good for approximately 30 days once bottles are opened.

c) WQ meter calibration log sheets are to be saved and the results entered into the Water
Quality Calibration spreadsheet (WQ calibration.xls) at the completion of each trip.

2) Pre-rinse bottles 3 times with DIW and store 1/3™ filled with DIW. This should be done
within a few days of collecting samples. Store bottles in a clean, sealable plastic bag.

Field Measurements and Collection Methods
In Situ Measurements with the Multimeter:

Divide stream width by 6 to determine the 5 sample stations. Measure pH, temperature, specific
conductance, and salinity at each sample station. If mixing is poor as noted by large variations in
the above measurements, double the number of stations by dividing the stream width by 11, and
take additional measurements with the meter. In addition, record the multimeter values from the
remaining composite sample after processing.

Velocity affects the pH and dissolved oxygen sensors and to a lesser extent, the specific
conductivity sensor on the multimeter. In high velocity conditions, fill the 1 L bottle at or near
the centroid and compare pH, dissolved oxygen and specific conductivity readings in the 1 L
bottle with those observed in the cross section. Record the water temperature in the bottle after
collecting the all the subsamples to avoid contamination.

Sample Collection:

Use the Equal-Width-Increment (EWI) sampling method to collect samples.

1) Select the number of equally separated verticals in the cross section. A minimum of five
stations can be used if the cross section is well mixed as determined from the multimeter
measurements. A minimum of ten verticals is necessary if the cross section is poorly
mixed.

2) Calculate the equal width intervals by dividing the stream width by the desired number of
verticals. The first and last sampling stations should be 2 the width interval from the
bank.
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1)
2)

3)

4)

3) Anyone handling bottles and samplers must wear clean, powderless latex gloves.
Assemble the sampling rod and adaptor or weight and reel, along with the cap, nozzle,
and 1 L bottle and rinse them in the stream.

4) To determine the transit rate, lower and raise the sampler at the fastest/deepest station at a
constant rate that fills the bottle no more than 0.9 L. Discard the water into the composite
bottle or churn splitter as part of the field rinse.

5) This transit rate should be used at all stations. The amount of water collected at each
station will vary according to the velocity and depth of the water.

6) Move to the first station from the stream bank and collect the water sample. When
additional stations cannot be sampled without overfilling the bottle (more than
0.9 L), empty the collection bottle into the 3 liter composite bottle or churn splitter. Tilt
the bottle and pour to minimize aeration. Swirl the last portion of sample water before
emptying the bottle to maximize the transfer of suspended particles. Continue sampling
in the same manner until all the stations have been sampled.

7) Disassemble sampler. Seal all used equipment in plastic bags for transport. Do not allow
“dirty” equipment to dry out prior to cleaning.

Sample Processing and Preservation

Put on powderless gloves.

Spread clean plastic tarp or sheeting over the work surface (such as the helicopter skid). Set
up sample processing chamber frame and clip the plastic bag to the interior of the frame
rather than surrounding it. (The processing chamber is intended to reduce/eliminate
potential atmospherically-derived contaminant inputs). Set up peristaltic pump.

Fill out bottle labels. Round the mean sample collection time to the nearest 10 minute
interval (for example, 1320 or 1330 hrs). To separate results for split, concurrent, and field
blank samples, change the time as follows:

Site A --- StalD = 591638160115500, Date = 09/21/03, Time = 1330
Site A split --- StalD = 591638160115500, Date = 09/21/03, Time = 1331
Site A concurrent --- StalD = 591638160115500, Date = 09/21/03, Time = 1332
Site A field blank --- StalD = 591638160115500, Date = 09/21/03, Time = 1333

Site A source blank ---  StaID = 611056149515100, Date = 09/21/03, Time = 1334
Each time will have its own set of bottles with that information on them.

Raw samples for whole water analysis should be withdrawn first starting with the largest
volume required. (RU 250 mL then WCA 125mL plain bottle). If duplicate samples are being
collected, fill the same bottle types of one set then the other before continuing with the next
bottle type (ie. fill RU bottle of both sets before filling the WCA bottles).

A churn splitter is used to obtain a well mixed, unfiltered sample. Occasionally
environmental conditions or logistical considerations require the samples to be
composited in sealable 3 L bottles for transport to an off site location. Samples are
transferred from the 3 L bottles to a churn splitter for processing and preservation in as

44



short of time possible after collection. Document on the field form when this method
variation is used.

Churn the composite sample at a uniform rate of 9 inches per second for about 10
strokes before withdrawing the subsample. The disk should touch bottom on every
stroke and the stroke length should be as long as possible without breaking the water
surface.

Discard DIW from the pre-rinsed sample bottle then use the spigot to rinse once with
the water to be sampled (10% of the volume). Continue mixing the sample while pre-
rinsing and withdrawing the subsamples.

When all the unfiltered subsamples are collected, a minimum volume of 3 L of water
should remain in the 8 L churn splitter or 1.5 L in the 4 L churn splitter.

5) Filtered samples:

Place filter and sample bottles into chamber. Run tubing into the top of the chamber
through a hole in the plastic bag. Rinse the outside of the other end of tubing with
DIW and place into the DIW bottle. Then connect tubing to pump head.

Run DIW through tubing, then attach the filter (this will avoid excessive pressure in
the filter). Pre-rinse capsule filters with 1 L of DIW and disk filters with 500 ml of
DIW. Remove tubing from the DIW source and continue pumping until residual
liquid is removed from the filter. Rinse the outside of the intake tubing with
composite sample before placing it in the 3 L bottle or churn splitter.

Run 25 mL of sample water through filter and then field rinse sample bottles. To
remove trapped air in the filter when pumping, hold the filter so that the outlet is
pointing upward and slowly start the pump. When water starts coming out, turn the
devise over and continue to flush the system.

Discard DIW from the pre-rinsed sample bottle then rinse once with the water to be
sampled (10% of the volume). Filter samples in the following order: FA (major
cations and trace metals), FU (major anions), field alkalinity, FCC (nutrients), and
DOC (dissolved organic carbon).

6) Remove sample bottles from chamber that do not need acid preservation. Place together in a
ziplock bag.

7)

With the remaining water after filtering, take a multimeter measurement of the composite
sample and record values on the data sheet. Measurements of the remaining composite water
are aided by pouring into a large (250 ml) graduated cylinder then inserting the multimeter

SENSor.
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8) Seal all used equipment in plastic bags for transport. Do not allow “dirty” equipment to dry
out prior to cleaning.

Acid Preservation:

Remove filtered samples from chamber that do not need acid preservation. Then add acids to the

FA and WCA bottles inside the chamber in the following order:

1) Add HNO; ampoule to FA bottle (cations and trace metals) and dispose ampoule in a ziplock
waste bag. (Caution: Nitric acid preservation for cation samples can be a potential
contaminant for nutrient determinations. Sulfuric acid preservation for nutrients can be a
potential contaminant for major anions. Therefore, gloves should be changed after the use of
each acid preservative to limit potential cross-sample contamination.)

2) Add H,SO4 ampoule to WCA bottle (undissolved total nutrients) and dispose ampoule in a
ziplock waste bag.

3) Add H,SO4ampoule to DOC bottle (dissolved organic carbon) and dispose ampoule in a
ziplock waste bag.

Field Analysis of Alkalinity:

Within several hours after sample collection, chemical and physical reactions can change
concentrations of bicarbonate and carbonate ions (the major contributors to alkalinity).
Therefore, determination of alkalinity will need to take place as soon after sample collection as
possible. Refer to the photocopy from the USGS National Field Manual for the Collection of
Water-Quality Data, Chapter 6.6. for instructions on the incremental method using the Hach
digital titrator.

Sample Shipment

The minimum information required for each bottle is the USGS site identification number, the
date, the time, the sample designation code (RU, WCA, FA, FU, FCC, DOC), and the schedule
number 1833 and 1916.

Include a NWQL Analytical Services Request Form (Log-In Sheet) for each sample sent to the
laboratory. Fill in the appropriate sections of the form; remember to retain a copy for the office
file. The Request Forms must be shipped together with the appropriate samples. To prevent
damage to the forms (soaking due to sample spillage or melting ice), place them inside a sealable
plastic bag taped to the inside of the lid of the cooler along with the return address label.

Include a temperature check sample in shipping container. Fill bottle with tap water and label it
“Temperature check sample” along with the project name, date and time of shipping. Prepare a
self addressed, stamped postcard labeled “Temperature check sample report.” The postcard
should include the project name, date and time of shipping, and space for arrival temperature,
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date, and time. Include the postcard in the sealable plastic bag with the ASR lab forms and return
address label.

Mark the inside lid of the cooler with the WRB return address and telephone number. Double
line coolers with two heavy duty trash bags, add ice, and securely seal it (do not use “blue-ice”).
The volume of ice should be equal to or greater than the volume occupied by the samples. Use
twice the volume of ice during warm months. Group all the sample bottles from one station in a
ziplock bag and place them on top of the ice bag.

Ship samples using FedEx to:
National Water Quality Laboratory
U.S. Geological Survey
P.O. Box 25608, MS 407
Building 95, Entrance E3
Denver Federal Center
Denver, CO 80225-0608
303.236.3707
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