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A Workbook for Preparing Surface Water Quality-
Assurance Plans for Districts of the U.S. Geological
Survey, Water Resources Division

By Donald V. Arvin

Abstract

The U.S. Geological Survey, Water Resources Division, has a policy that each District Office is
required to prepare a District Surface Water Quality-Assurance Plan. The plan for each District describes
the policies and procedures that ensure high quality in the collection, processing, analysis, computer stor-
age, and publication of surface-water data. The guidelines presented in this report are structured as a work-
book to provide a specific framework for Districts in preparing their District Surface Water Quality-

Assurance Plans.

INTRODUCTION

The U.S. Geological Survey (USGS) collects and disseminates information about the quality and quantity of
water in streams, lakes, and aquifers. As the Nation's principal earth-science agency, the USGS has a worldwide

reputation for collecting accurate data and producing factual and impartial interpretive reports.

The Water Resources Division (WRD) of the USGS maintains a high level of quality of surface-water data and
related products by establishing policies and procedures at the national level and by providing extensive training and
experience to personnel who manage or perform surface-water activities. The Office of Surface Water (OSW) has
much of the responsibility for formulating policies, developing procedures, and providing training. Because many
factors differ significantly from one District to another, OSW recognizes the benefits gained when each District com-
plements national policies with its own policies and procedures that are suited to the local environmental conditions
and suited to the levels of knowledge and abilities of each District's personnel. The OSW also recognizes that var-
ious approaches to collecting and analyzing hydrologic data may have equal technical validity and allows District
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personnel to adopt those approaches that best fit District preferences and needs.

The WRD requires each District to prepare a District Surface Water Quality-Assurance Plan (QA Plan) and to
follow the policies and procedures described in its plans to ensure the quality of the surface-water data that are col-

lected, maintained, and made available for use by others.

Purpose

The information and guidelines presented in this report are intended to serve as a framework for each District
to prepare a QA Plan tailored to local conditions and requirements. The focus and structure of this report is intended

to assist Districts in their efforts by:

*Serving as a resource for those involved in the collection and analysis of surface-water data concerning policies

and procedures determined by the WRD and the OSW.

*Delineating what specific topics should be addressed in a District plan, while providing the latitude for knowl-
edgeable District personnel to determine procedures and policies that are most suitable for conditions encoun-

tered in their own District.

*Providing a means to include District, OSW, and WRD policies in a single document that can proceed through

the review and approval process in an effective and timely manner

Scope

This report presents an overview of WRD and OSW policies and procedures pertaining to the collection, pro-
cessing, analysis, storage, and publication of surface-water data. In addition, issues related to management of the
computer data base and employee safety and training are presented.
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Structure of this Report
This report has been structured with the goal of providing each District with an effective tool for preparing a
publishable QA Plan. This report provides direction on what elements are appropriate for inclusion in the QA Plan,

while providing Districts the latitude to focus on methods most suitable for local conditions.

Within this report is a workbook. The workbook presents topics to be included in each QA Plan and serves as
the structural template for the District plan. The workbook spells out policy and procedures determined by WRD
and OSW, then serves as a guide for Districts to describe policies and procedures that have been established at the
District level. Districts prepare their surface water quality-assurance plans by completing the workbook. Through-
out the workbook, Districts are asked to select one or more of the available options, draft their own description, or
fill in the blanks. Once the workbook has been completed, all instructions and unused options are to be removed
from the draft by the District, leaving a District Surface Water Quality-Assurance Plan that is in publishable format

subject to review and approval by OSW.

DISTRICT SURFACE WATER QUALITY-ASSURANCE PLANS

Itis the responsibility of each District to ensure that District personnel are well trained in technical applications,
are fully aware of their responsibilities, are well versed in policies and procedures, and are active participants in
obtaining and maintaining reliable surface-water data and analytical results. A well-written QA Plan can be a valu-

able tool to help Districts meet those responsibilities.

To ensure reliability of work related to the collection, processing, analysis, storage, and publication of surface-
water data, the OSW requires each District to prepare a District Surface Water Quality-Assurance Plan and make it

available to each employee involved in any way with surface-water activities.



Many agencies and individuals depend on the reliability of the methods and products of the WRD. It often hap-
pens that, even within a single District Office, some of the data used by one project originates as the product of
another project. For this reason, the QA Plan must be a document that can be referenced and freely distributed. To
meet this requirement, the document is to be published as an open-file report subject to the USGS technical review
process. Because responsibilities, procedures, and equipment are subject to change, the document will be updated
at least once every 3 years. Revisions to the original published document do not require publication of a new and
separate open-file report. A revised version would retain the identification number of the original report with the
latest date of revision shown and the previous report referenced. Revisions are subject to approval at the District
level, although the OSW may provide input related to the plans in the course of District surface-water activities
review. Itis required that the Publications Management Unit be notified that a revised version of the report has been

prepared, and copies of the revised version must be provided to the Books and Open-File Reports Section.

As the workbook found in this report is completed, Districts will provide workbook answers with the goal of
making the District Surface Water Quality-Assurance Plan an asset to their overall operations. The plan should
emphasize phrasing that provides workers with clear guidelines on what should be done in the various field and
office situations. For example, if field personnel arrive at a gaging station to find that a flash flood occurred during
the previous 24 hours, the QA Plan should be written in such a way that the field personnel can refer to the plan and
clearly understand what is expected of them. Beyond stating expectations, clear guidelines can result in the added
benefit of providing the means for a responsible party to determine if the work was carried out correctly and com-

pletely. Although quality-assurance plans serve many purposes, this plan should be written with the worker in mind.
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As each District prepares a QA Plan, it is important to remember that the ultimate goal of the plan is to ensure
the quality of USGS surface-water data. Exactly how and when data are collected and processed, procedures are
performed, individuals are trained, problems are identified, issues are documented, and problems are corrected are
all components of achieving that goal. As the plans are written, Districts will focus on describing policies and
procedures that are currently in place and avoid including goals that are unattainable. For example, do not state that
the District Surface-Water Specialist provides training by accompanying all field personnel on one field trip each
year if that particular practice has been unattainable because of time constraints and scheduling problems. Rather,
if specific forms of training are provided on the job by coworkers or lead technicians, this should be stated frankly.
Candid descriptions of actual procedures allow District managers to assess more accurately the basic strengths and
weaknesses of their program. This approach provides all personnel with a better understanding of successful meth-

ods, training needs, and the potential for errors.

Beyond providing all District personnel clear guidance on policies and procedures related to surface-water activ-

ities, each QA Plan provides a structural framework for periodic review of District surface-water activities.
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SURFACE WATER QUALITY-ASSURANCE PLAN WORKBOOK

The workbook section of this report begins after this paragraph. The draft of the District Surface Water
Quality-Assurance Plan (QA Plan) is written by completing this workbook. All text inserted in the workbook by
the District should be made to appear in the caldin the electronic version. One convenient method of making
the text red is by highlighting the inserted Framemaker text, selecting "Format" from the upper menu bar, selecting
"Character" from the options list, selecting "Red" from the color-options box, then "Applying" the change to the
"Current Characters." After the workbook is completed, discard portions of this overall report package not included
in the workbook and delete the instructions provided in the bradiketsHtig. To format the completed QA Plan
as an open-file report, Districts are required to prepare a cover, title page, and include the Department of the Interior
seal. Place this disclaimer on back of the title page: The use of brand names in this report is for identification pur-

poses only, and does not imply endorsement by the U.S. Geological Surveystatthéhe nanjeDistrict.
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[Title]
[nsert the District name in following blark.

SURFACE WATER QUALITY-ASSURANCE PLAN
FOR THE DISTRICT OF THE
U.S. GEOLOGICAL SURVEY
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District Surface Water Quality-Assurance Plan Workbook
Abstract

This District Surface Water Quality-Assurance Plan documents the standards, policies, and procedures
used by thedtate the nanjeDistrict for activities related to the collection, processing, storage, analysis,

and publication of surface-water data.

INTRODUCTION

The U.S. Geological Survey (USGS) was established by an act of Congress on March 3, 1879, to provide a per-
manent Federal agency to perform the systematic and scientific "classification of the public lands, and examination
of the geologic structure, mineral resources, and products of the national domain." Surface-water activities in the
[state the nanj®istrict are part of the Water Resources Division's (WRD) (fig. 1) overall mission of appraising the
Nation's water resources. Surface-water information, including streamflow, stage, and sediment data, are used at the

Federal, State, and local levels for resources planning and management.
The purpose of this District Surface-Water Quality-Assurance Plan (QA Plan) is to document the standards, pol-

icies, and procedures used by thiafe the nanjdistrict for activities related to the collection, processing, storage,

analysis, and publication of surface-water data.
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Figure 1
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This plan identifies responsibilities for ensuring that stated policies and procedures are carried out. The plan
also serves as a guide for all District personnel involved in surface-water activities and as a resource for identifying
memorandums, publications, and other literature that describe in more detail associated techniques and require-

ments.

The scope of this report includes discussions of the policies and procedures followed by this District for the col-
lection, processing, analysis, storage, and publication of surface-water data. Specific types of surface-water data
include stage, streamflow, sediment, and basin characteristics. In addition, issues related to the management of the
computer data base and employee safety and training are presented. Although procedures and products of interpre-
tive projects are subject to the criteria presented in this report, specific interpretive projects are required to have a

separate and complete quality-assurance plan.

This QA Plan is reviewed and revised at least once every 3 years in order that responsibilities and methodologies

are kept current and in order that the ongoing procedural improvements can be effectively documented.

RESPONSIBILITIES

Quality assurance (QA) is an active process. Achieving and maintaining high-quality standards for surface-
water data are accomplished by specific actions carried out by specific persons. Errors and deficiencies can result
when individuals fail to carry out their responsibilities. Clear and specific statements of responsibilities promote an

understanding of each person's duties in the overall process of assuring surface-water data quality.

[This section of the QA Plan is designed to be a detailed and comprehensive summary of responsibilities related
to the quality assurance of surface-water data. Responsibilities are assigned to personnel by position title, not by
personnel's names. The responsibility for the preparation of, implementation of, and adherence to the QA policies
described in the QA Plan is with the District Chief (Schroder and Shampine, 1992, p. 7). Any delegations of that
responsibility and authority should be stated clearly in the QA Plan. The position title of the party responsible for
future updates and revisions of the QA Plan should be identified in this section of thg report.
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[Districts may find the most effective way of writing this section of the report is to prepare a list of all position
titles of District personnel associated with surface-water data collection, processing, storage, and publication.
Then list the surface-water-related responsibilities held by that position. As other sections of this workbook are
completed and further responsibilities are discussed, the lists of responsibilities can be appended. Finally, when
the remaining sections of the workbook have been completed, this "Responsibilities" section can be revisited and
finalized. Include chiefs of short-term projects in the list of position titles and define their responsibility to prepare

QA plans as part of their proposals and work plans (Shampine and others, 199P, p. 2).

The following is a list of responsibilities of District personnel involved in the collection, processing, storage,

analysis, or publication of surface-water data.

The District Chief is responsible forThe following are a few examplEs.

1 Managing and directing the District program, including all surface-water activities.

2. Ensuring that surface-water activities in the District meet the needs of the Federal Governrstait the [

the namgDistrict, State and local agencies, other cooperating agencies, and the general public.

3. Ensuring that all aspects of this QA Plan are understood and followed by District personnel. This is accom-
plished by the District Chief’s direct involvement or through clearly stated delegation of this responsibility

to other personnel in the District.

4. Providing final resolution of any conflicts or disputes related to surface-water activities within the District.

5. Keeping subordinates briefed on procedural and technical communications from Regional Offices and

Headquarters.
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6. Performing technical reviews of all surface-water programs stage{ quarterly, semiannual, or otfjer

basis.

7. Ensuring that all publications and other technical communications released by the District are accurate and

are in accord with USGS policy.

8. [Continue to list other responsibilities of the District CHief.

[Continue to list position titles and associated responsibilities. Include positions such as Subdistrict Chief, Field
Office Chief, Section Chief, Surface-Water Specialist, Data Base Administrator, Computer Specialist, project chief,
lead technician, temporary aids, Administrative Officer, Safety Officer, senior technician, warehouse manager,
vehicle administrator, Sediment Specialist, Water-Use Specialist, sediment laboratory chief, flood coordinator, and

others]

COLLECTION OF STAGE AND STREAMFLOW DATA

Many of society's daily activities, including industry, agriculture, energy production, waste disposal, and recre-
ation, are closely linked to streamflow and water availability; therefore, reliable surface-water data are necessary for
planning and resource management. The collection of stage and streamflow data is a primary component in the
ongoing operation of streamflow-gaging stations (referred to in the remainder of this report as gaging stations) and

other water-resource studies performed by the USGS ansit#ite {he nanjeDistrict.

The objective of operating a gaging station is to obtain a continuous record of stage and discharge at the site
(Carter and Davidian, 1968, p. 1). A continuous record of stage is obtained by installing instruments that sense and
record water-surface elevation in the stream. Discharge measurements are made at periodic intervals to define or

verify the stage-discharge relation and to define the time and magnitude of variations in that relation.
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It is the policy of this District thasfate policy of the District pertaining to the conformance to WRD guidelines
on the collection of stage and discharge data, such as all personnel involved in the collection of stage and discharge

data are informed of and follow the surface-water data-collection policies and procedures established by WRD.

Gage Installation and Maintenance

Proper installation and maintenance of gaging stations are critical activities for ensuring quality in streamflow-
data collection and analysis. Effective site selection, correct design and construction, and regular maintenance of a
gage can make the difference between efficient and accurate determination of drainage-basin discharge or time-con-

suming, poor estimations of flow.

Sites for installation of gaging stations are selected with the intent to meet the purpose of each specific gage.
Additionally, sites are selected with the intent of achieving, to the greatest extent possible, ideal hydraulic condi-
tions. Criteria that describe the ideal gaging-station site are listed in Rantz and others (1982, p. 5). These criteria
include unchanging natural controls that promote a stable stage-discharge relation, a satisfactory reach for measur-
ing discharge throughout the range of stage, and the means for efficient access to the gage and measuring location.
Other aspects of controls considered by District personnel when planning gage-house installations include those dis-

cussed in Kennedy (1984, p. 2).

The individual responsible for selecting sites for new gaging statiostgie position of the responsible party
(RP) such as Surface-Water Specialist, Subdistrict Chief, or]otfiae process of site selection includesi{e
what steps are taken to select sites such as discussion with cooperators on the purpose of the gage, analysis of ter-
rain with the use of topographic maps, field reconnaissance, file search to determine if discontinued stations or par-
tial record stations existed in the area, or ofhefhe responsibility for ensuring proper documentation of
agreements with property owners is held $tate position of RP Approval of site design is the responsibility of
[state position of RP Responsibility for construction of gages is held $tafe position of RP Inspection and

approval of the completed installation is the responsibilitystaté position of RP
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A program of careful inspection and maintenance of gages and gage houses promotes the collection of reliable
and accurate data. Allowing the equipment and structures to fall into disrepair can resultin unreliable data and safety
problems. It is District policy that a visual inspection is performed at sites by field pers@ieet: [during each
site visit, once each year, or otheiTo prevent the buildup of mud or the clogging of intakes, stilling wells are
pumped $tate the District policy on how frequently wells are pumped and intakes are flushed, such as wells are
pumped annually at streamflow-gaging stations and once every 2 years at lake gages, and equipped intakes are
flushed during each site visit, or otheOther maintenance activities performed on a regular basis intiktdefiv-
ities such as annual oiling of instruments, installation of heat lamps each winter to reduce the effects of cold tem-

peratures, checking battery voltage, or ofher

It is the responsibility ofdtate position of the RFo ensure that gages and gage houses are kept in good repair.
To ensure these responsibilities are carried statd how maintenance is reviewed, such as by annual inspections
of a percentage of gage houses, or other, and list what aspects are included in the inspections. State how and to

whom deficiencies are communicated. Who is responsible for ensuring that deficiencies are rémedied?

[Districts may choose to include other items of policy and procedure related to gage installation and mainte-

nance in this section of the reprt.

Measurement of Stage

Many types of instruments are available for measuring the water level, or stage, at gaging stations. There are
nonrecording gages (Rantz and others, 1982, p. 24) and recording gages (Rantz and others, 1982, p. 32). Because
the uses to which stage data may be put cannot be predicted, it is OSW policy that surface-water stage records at
stream sites be collected with instruments and procedures that provide sufficient accuracy to support computation
of discharge from a stage-discharge relation, unless greater accuracy is required (Office of Surface Water memoran-

dum 93.07).
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In general, operation of gaging stations for the purpose of determining daily discharge includes the goal of col-
lecting stage data at the accuracy of + or - 0.01 foot (Office of Surface Water memorandum BBeB)istfict
may choose to provide situations where lower accuracy is acceptablexplanation of WRD policy on stage-

measurement accuracy as it relates to instrumentation is provided in Office of Surface Water memorandum 93.07.

The types of instrumentation installed at any specific gage house operaitdthle nanjistrict is depen-
dent on §tate what factors are considered when equipment is installed, such as the needs of the cooperator, the
availability of utility lines, terrain, the expected range of stage, ¢pthBypes of water-level recorders operated by

personnel in this District includstate the various types of recorders that are lised

The responsibility for determining what type of water-level recorders are operated at each gaging station is held
by [state position of RP. The District may choose to expand on aspects such as when 15-minute stage recorders are
installed rather than 60-minute or 24-hour recorders, or when pressure-sensor recorders are installed rather than
float-type recorders, and othHerEnsuring that new equipment has been installed correctly is the responsibility of
[state position of RP. It may be appropriate to state if responsibilities are assigned differently for different types of
equipment Proper maintenance of gage instrumentation or replacement, if appropriate, of equipment is the respon-

sibility of [state position of RP, such as field personnel who service thé gage
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Accurate stage measurement requires not only accurate instrumentation but also proper installation and contin-
ual monitoring of all system components to ensure the accuracy does not deteriorate with time (Office of Surface
Water memorandum 93.07). To ensure that instruments, located within the gage house, record water levels that
accurately represent the water levels of the body of water being investigated, "inside" and "outside" water-level read-
ings are obtained by independent means. For exarstdee p representative example, such as at a given stilling-
well gaging station all recording gages are calibrated to an electric-tape gage located on the recorder shelf, and
outside readings are made with a wire-weight gage mounted on a bridge rail near the gage Tioaigeside gage
readings do not necessarily always equal outside readings, especially if the gages are not in the same pool at all
ranges of stage. At stations equipped with a stilling well, the base or reference gage usually is an instrument installed
inside the gage house, and other gages are installed outside the gage house to indicate whether or not the intakes are
operating properly (Rantz and others, 1982, p. 53 and pD&tjifts should amend this statement to best explain

the local conditions

Personnel servicing the gage are responsible for comparing inside and outside readings during each site visit to
determine if the outside water level is being represented correctly by the gages. If a deficiency is identified, the per-
sonnel servicing the gage are responsible for thoroughly documenting the problem on the field note sheet and either
correcting the problem immediately or contactisigfe position of R50 that corrective actions can be taken at the

earliest opportunity.

Ensuring that instrumentation installed at gaging stations is properly serviced and calibrated is the responsibility
of [state position of RP such as lead technicians, Surface-Water Specialist, Subdistrict Chief].of biheespon-
sibility is accomplished bysfate how inconsistencies are identified, how excessive periods of incorrect gage height
are identified, and othér When deficiencies are identifiedtdte what is done to correct the problem such as
requiring field personnel to carry extra replacement equipment, providing further instruction for proper calibration
procedures, or other. Identify who is responsible for carrying out the corrective dctiods/iduals who have
questions related to the calibration and maintenance of water-level recorders shouldstateguigition of RP for

providing answers to such questifins
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[The District may choose to include specific statements on policy and procedures related to instrumentation.
Are there standard procedures for documenting gage height at bubble gages or for applying corrections for errors
caused by temperature variations (Office of Surface Water memorandum 91.09)? Are there standard policies on
how far recorders can deviate from base gages before they are adjusted to agree with base gage? Are there policies
for the use of maximum-stage and minimum-stage indicators? Is the use of pressure-sensor-type gages preferred
under certain conditions and avoided under other conditions? Are there other policies or procedures that can ulti-

mately affect the quality of the daja?

Gage Documents

It is District policy that certain documents are placed in each gage house for the purpose of keeping an on-site
record of observations, equipment maintenance, structural maintenance, and other information helpful to field per-
sonnel. Documents maintained at each gage house intthedelfowing are examples. Each District should state
what information has been found to be most helpful for local conditions: (1) the most recent digital stage-discharge
relation (rating); (2) a graph of the rating upon which each new measurement is plotted; (3) the most recent station
description listing all gages and reference marks at the site and associated elevations, locations of measurement
cross sections, information related to extreme events including the potential for channel storage between the gage
and measuring section during flood conditions, and other information (see the section "Site Documentation, Station
Description” in this report); (4) a log updated by field personnel upon each site visit describing control conditions
and listing gage readings, measurement values, gage-house maintenance, and equipment maintenance; (5) a calen-

dar; (6) important telephone numbdrs.
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It is the responsibility ofgtate position of RP, such as personnel who run a field trip regularly, or lead techni-
cian, or othef to exchange outdated material with updated gage documents as needed. When field personnel visit
a gage house and identify a need to update one or more of the docustatetsytiat field personnel do to remedy
the problem, such as fill out a miscellaneous note that is given to the lead technician, keep a log of document needs
in a the vehicle or field satchel, or othelndividuals having questions related to what documents should be kept
in a gage house, when the documents should be replaced with newer documents, or appropriate methods of append-

ing logs or plotting measurements should contstett¢ position of the RP who can answer such quegtions

Levels

The various gages at a gaging station are set to register the altitude of a water surface above a selected level
reference surface called the gage datum. The gage's supporting structures--stilling wells, backings, shelters, bridges,
and other structures--tend to settle or rise as a result of earth movement, static or dynamic loads, vibration, or bat-
tering by floodwaters and flood-borne ice or debris. Vertical movement of a structure makes the attached gages read
too high or too low and, if the errors go undetected, may lead to increased uncertainties in streamflow records. Lev-
eling, a procedure by which surveying instruments are used to determine the differences in altitude between points,
is used to set the gages and to check them from time to time for vertical movement (Kennedy, 1990, p. 1). Levels
are run periodically to all bench marks, reference marks, reference points, and gages at each station for the purpose

of determining if any datum changes have occurred (Rantz and others, 1982, p. 545).
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It is District policy that levels are run at newly installed gaging stati&tage{ when levels are first run, such as
during the first water year that the gage is constructed, at the time of construction, within 6 weeks of when record
collection begins, othér Levels are run to established gaging statidasgribe the criteria on how often levels are
run to gaging stations. Districts may find it helpful to refer to Kennedy (1990, p. 14), and Office of Surface Water
memorandum 90.10Gages are reset to agree with levels whktatg¢ when gages are reset, such as when the levels
indicate a 0.015-foot vertical change, or other. Are level notes checked before the resetis made? Are there different
criteria for some stations than there are for othgrs®/hen gages are reset, field personnel document the reset by
[state on what field notes the documentation is made, such as on a miscellaneous note sheet, on the level note sheet,
other]. [State the District policy on when outside water-surface elevations are required. Additionally, state if an
associated time notation is required with selected types of level data. State the type(s) of level instrument used. State

other policies associated with levéls.

Levels are run by use of field methods and documentation methods described in Kennedy (1990). Level proce-
dures followed by District personnel pertaining to circuit closure, instrument reset, and repeated use of turning
points are described in Kennedy (1990) and in Office of Surface Water memorandum 93.12. The level instruments
are kept in proper adjustment lmegcribe what methods are used, such as the peg test described in Kennedy (1990,

p. 13). Describe how documentation for tests and adjustments are maiptained

It is the responsibility ofgtate position of RRo ensure thatdl or othei field level notes are checked. The
level information is entered in the level-summary formdigte who is responsible for entering the information and
when the information should be entereBhsuring that levels are run correctly and that all level notes are completed
correctly is the responsibility o§fate position of RP Ensuring that levels are run at the appropriate frequency is

the responsibility ofgtate the position of the RP
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Site Documentation

Thorough documentation of qualitative and quantitative information describing each gaging station is required.
This documentation, in the form of a station description and photographs, provides a permanent record of site char-
acteristics, structures, equipment, instrumentation, altitudes, location, and changes in conditions at €Hoh site. |
District may wish to expand on the reasons and uses for site documentation. Some Districts may wish to state local
policy related to more documentation than the two topics presented in this workbook--station descriptions and pho-
tographs} Information pertaining to where these forms of documentation are maintained is discussed in the section

of this report entitled "Office Setting."

Station descriptions

A station description is prepared for each gaging stdlistrofher types of surface-water data-collection sites
as appropriate to represent local activitjeand becomes part of the permanent record for each station. It is District
policy that the station description is writtestdte when the document is prepared, such as no later than 2 weeks
after the station is established, at the time the first year's records are computed, pr dtteeresponsibility for
ensuring that station descriptions are prepared correctly and in a timely manner is b&telposition of RP. If
it is general practice that specified personnel write or update the station descriptions, the District should state that
information along with how assistance is provided, when needed, to those indjviditation descriptions are
updated $elect: as needed, once every 3 years, or other politis the responsibility ofgtate position of RRo
ensure that station descriptions are updated as descritredide a statement describing how, when, and by whom

station descriptions are reviewéd.

Station descriptions are written to include specific types of information in a consistent format (Kennedy, 1983,
p. 2). Describe the format and identify what information is included in each station description. The District may
choose to do this by including an example of a well-written station description, or by including (or referring to) an

outline and examples such as those found in Kennedy (1983, fig. 1]Jand 2).

29



[The District may choose to describe in further detail how station descriptions are written, when and how the
drafts are checked, how specific information included in the descriptions are obtained, and other items considered
by the District to be beneficial. Who assigns downstream-order station-identification number? When a station
description is written for a new station, are site locations required to be plotted on a particular set of maps, and who
is responsible for doing and checking the plots? Are there policies regarding where electronic versions of the sta-

tion descriptions are maintained, how they are protected, and how they are ufjdated?

Photographs

Photographs ofstate what things are photographed, such as newly installed gage houses, station controls, ref-
erence marks, damaged structures, dthee made by field personnel for the purpose of documenting gage-house
construction, changes in control conditions, or to supplement various forms of written descipditensther rea-
sons if appropriatp [State if it is regular practice for all field personnel to carry cameras, or state how cameras
can be obtaineflEach photograph that becomes part of the station record is identifisthteyljow, such as by
writing specific types of information on the back of the photograph with a permanent-inkjm&tkatographs for
the current year are placegere, such as in the primary folder or oth@nd older photographs are placeth¢re,

for what purposk

[The District may choose to expand on the topic of photographs to include discussions of photographs taken for
indirect measurements, stereo photographs, aerial photographs, and other. If standard procedures have been insti-
tuted on the use of videotape to document surface-water gaging-station structures, channels or controls, or major

events, this is the appropriate section of the QA Plan to discuss the procedures.

Direct Measurements

Direct measurements of discharge are made with any one of a number of methods approved by WRD. The most

common is the current-meter method.
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A current-meter measurement is the summation of the products of the subsection areas of the stream cross sec-
tion and their respective average velocities (Rantz and others, 1982, p. 80). Procedures used for current-meter mea-
surements are described in Rantz and others, 1982, p. 139; Carter and Davidian, 1968, p. 7, and Buchanan and

Somers, 1969, p. 1.

When personnel make measurements of stream discharge, attempts are made to minimize errors. Sources of
errors are identified in Sauer and Meyer, 1992. These include random errors such as depth errors associated with
soft, uneven, or mobile streambeds, or uncertainties in mean velocity associated with vertical-velocity distribution
errors and pulsation errors. These errors also include systematic errors, or bias, associated with improperly cali-
brated equipment or the improper use of such equipmBetscfibe what steps are taken to minimize systematic
errors. For example, state if field trips are rotated to different personnel every three years or so, or if annually each

field trip is performed by someone other than the one who usually performs the trip.

District policies related to the measurement of discharge by use of the current-meter method, in accordance with
WRD policies, include the following.Ojistricts are encouraged to modify or expand the following policies to

appropriately address local conditiofs.

Depth criteria for meter selection.--District personnel select the type of current meter to be used for each dis-
charge measurement on the basis of criteria provided by the OSW (written commun., 1995), Meters are used with
caution when a measurement must be made in conditions outside of the ranges of the method provided by OSW.

Any deviation from those criteria are noted and the measurement accuracy is downgraded accordingly.

[Districts are encouraged to list specific information on the recommended depth and velocity ranges for use of
the pygmy current meter or the AA meter. This can be done by presenting excerpts from the written communication
mentioned in the preceding paragraph, presenting the tables included in that communcation, or describing the cri-
teria in a manner the District believes is most effective for the local situation.
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It is recommended that a change of meters is not made during a measurement in response to the occurrence of
two or more subsections in a single measurement cross section that exceed the stated ranges of depth and velocity.
[Districts may choose to mention situations when a change of meters is recommended or allowed during a measure-
ment, for example when a very shallow overflow or secondary channel is to be measured along with a larger, deeper

main channel.

Number of measurement subsections.--The spacing of observation verticals in the measurement section can
affect the accuracy of the measurement (Rantz and others, 1982, p. 179). The WRD criteria are that observations of
depth and velocity be made at a minimum of about 30 verticals, which are normally necessary so that no more than
5 percent of the total flow is measured in any one vertical. Even under the worst conditions the discharge computed
for each vertical should not exceed 10 percent of the total discharge and ideally not exceed more than 5 percent
(Rantz and others, 1982, p. 140). Exceptions to this policy are allowed in circumstances where accuracy would be
sacrificed if this number of verticals were maintained, such as for measurements during rapidly changing stage
(Rantz and others, 1982, p. 174). Fewer verticals than are ideal are sometimes used for very narrow streams (about
12-feet wide when an AA meter is used and about 5 feet wide when a pygmy meter is used). Measurement of dis-
charge is essentially a sampling process, and the accuracy of sampling results typically decreases markedly when

the number of samples is less than about 25.

Other direct methods of measuring discharge.--It is District policy that WRD and OSW techniques and guide-
lines are followed when discharge measurements are made with any selected method of measurement. These meth-
ods includeipdicate what other methods are used in District operations. These methods might include the moving-
boat method, the tracer-dilution method, measurements using float or volumetric techniques, and methods involving
portable weirs and flumes. Districts may find it helpful to reference Rantz and others (1982), Buchanan and Somers

(1969), and Kilpatrick and Schneider (1983)
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Computation of mean gage height.--District personnel use procedures for the computation of mean gage height
during a discharge measurement presented in Rantz and others (1982, p. 170). Mean gage height is one of the coor-

dinates used in describing the stage-discharge relation at a streamflow-gaging site.

Check measurements.--A second discharge measurement is made for the purpose of checking a first discharge
measurement whesthate what criteria are used for determining when a check measurements should be made.
Additionally, state what steps should be taken when a check measurement is made, such as moving to a new mea-
surement section for wading measurements, with new verticals for measurements from a bridge, other. Districts

may choose to reference Rantz and others (1982, pl. 346)

Corrections for storage.--Corrections for storage applied to measured discharges for the purpose of defining
stage-discharge relations are those discussed in Rantz and others, 1982, p. 177 and in Office of Surface Water mem-

orandum 92.09.

Questions.--Personnel who have questions concerning the appropriate procedures for making stage and dis-

charge measurements should address their questicstat position of (RI)

Field Notes

Thorough documentation of field observations and data-collection activities performed by field personnel is a
necessary component of surface-water data collection and analysis. To ensure that clear, thorough, and systematic
notations are made during field observations, discharge measurements are recorded by field perstateeltoat |
measurement forms are used, state if and how instrument printouts are used, and other similar guidelines. Dis-
tricts may find it helpful to reference Buchanan and Somers (L968ginal observations, once written on the note
sheet, are not erased. Original data are corrected by crossing the value out then writing the correct value. Some
examples of original data on a discharge-measurement note sheet include gage readingdatiepthef infor-
mation the District considers important to point JouExamples of information on a discharge-measurement note
sheet that is derived from original data, but not in itself original data, incltate fexamples such as the total dis-
charge on the front sheet, mean gage height, andJotBerived data can be erased for the purpose of correction.
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It is District policy that all discharge measurementat policy, such as measurements are calculated in their
entirety before field personnel leaves the field site, unless emergency evacuation is required for reasons of safety
Information required to be included by field personnel on the measurement note sheet includes, at minimum, the
initials and last name of all field-party members, date, times associated with gage readings and other observations,

[state other items requirgd

Notations associated with miscellaneous surface-water data-collection activities are to be documented on the
basis of ftate policy as to which form is requifedAll miscellaneous notes are required to include, at minimum,
initials and last name of field-party members, date, time associated with observations, purpose of thelisite visit [

other items as appropriate

A review of field note sheets is requirgdtie when, such as annually, semiannually, after each trip, annually
as part of surface-water records review, oft®yr [state position of RP. Some comments related to points checked
when discharge records are worked are approptiateeficiencies found in the content, accuracy, clarity, or thor-
oughness of field notes are identified and communicatstate [position of RJfby [select: written or orgdimeans.

The deficiencies are remedied by providing specific instructmne/honh to individuals who fail to record nota-

tions that meet USGS and District standards.

Acceptable Equipment

Equipment used by thethte the nanjdistrict for the measurement of surface-water discharge has been found
acceptable by the WRD through use and testing. An array of acceptable equipment for measuring discharge includes
current meters, timers, wading rods, bridge cranes, tag lines, and others (Rantz and others, 1982, p. 82; and Smoot
and Novak, 1968). Although an official list of acceptable equipment is not available, Buchanan and Somers (1969),
Carter and Davidian (1968), and Edwards and Glysson (1988) discuss the equipment used by the U.S. Geological

Survey.
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The meters most commonly used by District personnel for measuring surface-water discharge are the Price AA
current meter and the Price pygmy current mestizt¢ other acceptable meters if this sentence does not represent
the local practick Methods followed by District personnel for inspecting, repairing, and cleaning these meters are

described in Smoot and Novak (1968, p. 9), Rantz and others (1982, p. 93), and Buchanan and Somers (1969, p. 7).

The ultimate responsibility for the good condition and accuracy of a current meter rests with field personnel who
uses it (Office of Surface Water memorandum 89.07). A timed spin test made a few minutes before a measurement
does not ensure that the meter will not become damaged or fouled during the measurement. field personnel must
assess apparent changes in velocity or visually inspect the meter periodically during the measurement to ensure that

the meter continues to remain in proper operating condition.

[The following is one example of a possible spin-test policy, State procedures adopted by the District that

ensure instrument accuracy and best document quality control of instrumeitation.

Spin tests.--It is District policy that spin tests are required prior to each field trip. Spin-test results are docu-
mented in a logdelect: that is maintained for each instrument, or that lists all spin tests for all current meters in
chronological order, or other. Also state where the log is located in the]offibés log is part of the archived data
of WRD (Office of Surface Water memorandum 89.07). Repairs are made to meters when deficiencies are identified
through the spin test or inspection. Review of this logshgt¢ RP, such as lead technidi@required $elect:
monthly, semiannually, annually, othelf deficiencies are observed during this review of the kstgf¢ position
of RP for remedying the problém informed throughdelect: oral, writtehcommunication and the problem is cor-
rected immediately. State when and how an overall review is performed, such as by the Surface-Water Specialist

during annual program review, and state how deficiencies are documented and cdrected.
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In addition to the timed spin tests performed prior to field trips, field personnel is required to inspect the meter
before and after each measurement to see that the meter is in good condition, that the cups spin freely, and the cups
do not come to an abrupt stop. Descriptive notations are made at the appropriate location on the field-note sheet
concerning the meter condition, such as "OK" or "free" or other such comments. To ensure that field personnel carry
out their responsibilities in maintaining the equipment they use, the equipment is indpgatedr and how often.

State how deficiencies are documented and who is responsible for ensuring the problems are remedied. How are

the corrections documented?

[In this section of the QA Plan, Districts should state other policies and procedures pertaining to equipment main-

tenance, what should be done with damaged equipment or worn pivots, and othgr items.

Alternative Equipment

New conditions and the development of new technology sometimes involve the collection of surface-water data
with alternative equipment that has not been fully accepted by WRD. To demonstrate the quality of surface-water
data collected with alternative equipment, thorough documentation of procedures and observations must be main-

tained.

Alternative equipment used by this District includelefse list the types of alternative equipment. Explain pro-
cedures for comparing results from each piece of alternative equipment against that of acceptable equipment. If no

alternative equipmentis used by the District, please state that none is used and delete the remainder ofthis section

The responsibility for ensuring that alternative equipment is utilized correctly and for ensuring that documenta-

tion is comprehensive and is stored correctly is heldtagd position of RP

The District may choose to expand on other procedures or policies related to the use of alternative equip-
ment]
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Indirect Measurements
In many situations, especially during floods, it is impossible or impractical to measure peak discharges by means
of a current meter. There may not be sufficient warning for personnel to reach the site to make a direct measurement,

or physical access to the site during the event may not be feasible.

A peak discharge determined by indirect methods is in many situations the best available means of defining the
upper portions of the stage-discharge relation at a site. Because extrapolation of a stage-discharge relation, or rating,
beyond twice the measured discharge at a gaging station is undesirable and may be unreliable, discharge measure-
ments made by indirect methods during periods of high flows are important forms of data (Rantz and others, 1982,

p. 334).

The District follows data-collection and computation procedures presented in Benson and Dalrymple (1967).
That report includes policies and procedures related to site selection, field survey, identification of high-water marks,
the selection of roughness coefficients, computations, and the written summary. The District also follows proce-

dures for measurement of peak discharge by indirect methods presented in Rantz and others (1982, p. 273).
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In addition to the general procedures presented in Benson and Dalrymple (1967), the District follows guidelines
presented in other reports that describe specific types of indirect measurements suited to specific types of flow con-
ditions. The slope-area method is described in Barnes (1967) and Dalrymple and Benson (1967). The USGS applies
the Manning equation in application of the slope-area method. Procedures for selecting the roughness coefficient
are described in Arcement and Schneider (1989). The computer-based tool, program C374, available to assist in
computations of peak discharge with the slope-area method is discussed in Office of Surface Water memorandum
83.07. Procedures for the determination of peak discharge through culverts, based on a classification system which
delineates six types of flow, is described in Bodhaine (1982). The computer-based tool, program A526, available to
assist in computations of peak discharge at culverts, is discussed in Office of Surface Water memorandum 83.07. At
sites where open-channel width contractions occur, such as flow through a bridge structure, peak discharge can be
measured with methods described in Matthai (1967) and with the Water-Surface Profile Computation model
(WSPRO) (Shearman, 1990). Debris-flow conditions, which are most common in small mountainous basins, are

discussed in Office of Surface Water memorandum 92.11.

Determinations of water-surface profiles along a stream channel in association with selected discharges are
made when studies are performed that involve delineations of flood plains or when extensions are made to stage-
discharge relations at streamflow sitgtga{e additional situations if appropridteDistrict personnel are required to
follow the procedures associated with step-backwater methods described in Davidian (1984). The computer-based
tool used for assisting in the computations of water-surface profiles with step-backwater methods, WSPRO, is dis-

cussed in Office of Surface Water memorandum 87.05.

General guidelines that are followed by the District when making indirect measurements include those discussed
in Office of Surface Water memorandum 92.10 and in Shearman (1990). Violation of any one of the general guide-
lines does not necessarily invalidate an indirect measurement (Office of Surface Water memorandun$&2€e10). [

what criteria the District applies to invalidate an indirect measurerhent.
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The responsibility for ensuring that indirect measurements are performed correctly is tstddebgdsition of
RP such as the Surface-Water Specialist, or ¢ptHers required that a review of procedures and documentation be
performed $tate when and by whom. State what is included in the review process, how many of the indirect mea-
surements are reviewed, and other aspects of District policy related to indirect-measuremeifit lédeficien-
cies are found during the review, actions taken to remedy the situations irsthtdenho the reviewer is required
to notify, how the problems and proposed solutions are communicated, and who is responsible for ensuring that the
corrective actions are taken and that the actions actually correctdfieiencies]. Measurements that are question-
able and difficult to assess are reviewed by specialists outside the Districte@gpsition of RAs responsible

for ensuring that deficiencies identified by the outside party are corrected.

Determining when and where indirect measurements are made is the responsibtiite gfdsition of RP such
as Subdistrict Chief, or othrFor this District, it is a general rule that indirect measurements are made at sites when
[state guidelines, such as when peak flow at a site is estimated to be at least twice the discharge of the greatest mea-

sured flow, and other criter]a

It is the responsibility ofdtate position of RRo identify and flag high-water marks. Because the quality and
clarity of high-water marks are best soon after a flood, personnel traveling in the field are required to have available
in their field vehiclesdtate what marking equipment are kept in the vehicles such as nails and plastic markers, spray
paint, paint sticks, survey flagging, or otheBecause selection of a suitable reach of channel is an extremely
important element in making an indirect measurement, at some streamflow-gaging-station sites the stream reach for
indirect measurements at specified ranges of stage has been preselected, and that information has been included in

the station description.
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After each indirect measurement is computed, the graphs, field notes and data, plotted profiles, maps, calcu-
lations or computer output, and written analysis associated with the measurement are chetikidigtrict pol-
icy on how the measurement is checked, and by whom, such as a lead technician]. of le¢hi@formation is
organized $tate how, such as by grouped in a single labeled folder, or]@hers thengtate who the information
is provided to or where it is fil§d Long-term storage of each indirect-measurement package incttaies\jhere

and how the information is storgd

The responsibility of maintaining the accuracy of the peak-flow data files, including computer data-base files,
lies within the District (Office of Surface Water memorandum 92.10). Itis the responsibititateffosition of RP
such as Subdistrict Chief, or othéw ensure that appropriate indirect-measurement results are entered into the peak-
flow files. It is the responsibility ofate position of RRo ensure that the peak-flow files are correct. For further
discussion on the update and review of the peak-flow files, refer to the "Data-base Management" section in this QA
Plan.

[The District may choose to include other policies related to indirect measurements in this section of the report.

Crest-Stage Gages

Crest-stage gages are used as tools throughout the WRD for determining peak stages at otherwise ungaged sites,
confirming peak stages at selected sites where recording gages are located, confirming peak stages where manome-
ters or pressure transducers are used, and determining peak stages along selected stream reaches or other locations,
such as upstream and downstream from bridges and culverts. The OSW requires quality-assurance procedures com-
parable to those used at continuous-record stations for the operation of crest-stage gages and for the computation of

annual peaks at crest-stage gages (Office of Surface Water memorandum 88.07).
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The operation of crest-stage gagesigct: is, is ndtpart of this District's surface-water progrant."js not"
was selected, delete the remainder of this section from the QA Ptanedures followed by this District in the
operation of crest-stage gages are presented in Rantz and others (1982, p. 9, 77, 78). One or more gages are main-
tained at each selected site where peak water-surface elevations are required on a stream. Upstream and downstream
gages are maintained at culverts or other structures where water-surface elevations are required to compute flow

through the structure and to establish the resulting type of flow.

Except at sites where crest-stage gages are used only to confirm or determine peak stages, stage-discharge rela-
tions are developed in association with the gage based on direct or indirect high-water measurements. Direct or indi-
rect measurements are obtaingtdfe how often such as yearly, every 2 years, ordiheerify or adjust the rating.

Levels are run to the gagstyte how often, such as every year, every 3 years] othas soon as possible after
significant changes in the gage because of damage to the gage, reconstruction, or other such situation. When
extremely high peaks occur, an outside high-water mark to confirm the gage reading is found when possible, is
described on the note sheet, and is flagged by a durable indicator so that the elevation of the high-water mark can be

determined the next time levels are run.

Field observations are written ostgte policy on what note sheets are Jisédl field notes are required to

include, at minimum, initials and last name of field personnel, date, time of obsenatimother items requirgd

The responsibility for ensuring that correct data-collection procedures are used by personnel isstedlel by [
the position of RP This responsibility is carried out bgtate how this is done, such as by examining all field note
sheets, or by examining all note sheets of personnel in their first 3 years of experience, or othgr Métbod
deficiency in data-collection activities is identified, the problem is remediestdig how further training is pro-

vided and by whom, or other actions taken by the District to correct the pfoblem

[Districts may choose to expand on policies and procedures related to data collection at crest-stage gages in
this section of the report, including such issues as analysis, computation, and documentation of records.
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Policies and procedures for computation of peak discharges at crest-stage gages and associated documentation

are presented in this report in the section entitled "Processing and Analysis of Stage and Streamflow Data."

Artificial Controls

Artificial controls, including broad-crested weirs, thin-plate weirs, and flumes, are built in stream channels
for the purpose of simplifying the procedure of obtaining accurate records of discharge (Rantz and others, 1982, p.
12). Such structures serve to stabilize and constrict the channel at a section, reducing the variability of the stage-

discharge relation.

Artificial controls [gelect: are used, are not ued [select some, any, or otfgraging stations maintained by
this District. In situations where artificial controls are installed as permanent structures, it is District policy that
stage-discharge relations are determinedstatg policy such as making current-meter measurements throughout
the range of stage, relying on the design rating when current-meter measurements cannot be made, or other. Dis-
tricts may find it helpful to refer to Rantz and others (1982, p. 17) and Kilpatrick and Schneider (1983, pod0)
table weir plates and flumes are used by District personnel in situations that idelstéofe District policy on when
these portable devices are encouraged, discouraged, required, forbidden, or other appropriate glideliess
portable devices are applied according to methods described in Buchanan and Somers (1969, p. 57) and Rantz and

others (1982, p. 263).

Ensuring the correct design and installation of artificial controls for this District is the responsibaitgtef [
position of RP. When installing an artificial control, the District personnel take into account the criteria for selecting
the various types of controls, principles governing their design, and the attributes considered to be desirable in such
structures (Carter and Davidian, 1968, p. 3; Rantz and others, 1982, p. 15 and 348; and Kilpatrick and Schneider,

1983, p. 2 and 44).
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When field inspections of artificial controls are performed, specific information pertaining to control conditions
are written on the field note sheets for the purpose of assisting in analysis of the surface-water data. These notes
include ptate what information is required by the District such as comments concerning scour or fill of the stre-
ambed immediately upstream from the control, or gthRegular maintenance at artificial controls inclustate
District policy on when and how to clean the controls and approach sections, and add some guidance on how the
District prefers to document these actions on the field note]shafien problems pertaining to artificial controls
are encountered by field personrsthfe who should be contacted or what the personnel should do in attempting to

solve the problenps

Flood Conditions

Flood conditions present problems that otherwise do not occur on a regular basis. These problems can include
difficulties in gaining access to a streamflow gage or measuring site because roads and bridges are flooded, closed,
or destroyed. Debris in the streamflow can damage equipment and present dangers to personnel collecting the data.
Rapidly changing stage or conditions requiring measurements to be made at locations some distance away from the

gage can create problems in associating a gage height to a measured discharge.

The District maintains a flood plan so that high-priority surface-water data associated with flood conditions are
collected correctly and in a timely manner. The flood plan describes responsibilities before, during, and after a flood,
informational-reporting procedures, and field-activity priorities. The flood plan serves as a central reference for
emergency communications, telephone numbers for key District personnel, and codes for accessing streamflow

gages equipped with telemetnstéte other items the District includes in the flood glan.
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It is the responsibility ofdtate position of RFfor ensuring that the flood plan includes all appropriate informa-
tion, including updated information. The flood plan is revievetat¢ how often the plan is reviewed such as annu-
ally, every 2 years, or otheby [state position of RP such as District Surface-Water Specialist, Subdistrict Chief,
or other]. A copy of the flood plan is provided tstte who receives a copy of the plan such as all personnel, or
othel]. Each individual that receives a copy of the plan keeptaitd where the plan is kept such as near their desk,
in their field truck, in their field satchel, or otHerlt is the responsibility ofgtate position of RRo ensure that

individuals that receive a copy of the plan are fully versed on the content of the flood plan.

During a flood, coordination of flood activities is performeddigte if there is such a position as Flood Coor-
dinator, and state the position of the individual who serves as coordinator. If there is more than one office or sub-
office, clearly delineate this responsibility in all locatibnsor personnel that are not already in the field, their first
responsibility during flood conditions is tstéte what is expected such as call the Flood Coordinator before driving
to the office, drive to the office with bags packed, or other, or describe how each individual is informed of their first
responsibility if global statements are not approprjatéor personnel that are already in the field, their first respon-
sibility during flood conditions is tcsfate responsibility such as proceed to make measurement at first streamflow
site then call Flood Coordinator, immediately call Flood Coordinator, or dthBersonnel who arrive at a gaging
station to find that a flood has occurred are responsiblst&te [responsibility such as immediately calling the Flood
Coordinator if a phone is within 15 minutes of the station, or making a discharge measurement then proceeding to
find and document high-water marks before calling Flood Coordinator, or Jotiére District personnel apply

methods discussed in Rantz and others (1982, p. 60) for determining peak stage at gaging stations.
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District personnel follow policies and procedures stated in a number of publications and memorandums when
collecting surface-water data during floods. Techniques for current-meter measurements of flood flow are presented
in Rantz and others (1982, p. 159 to 170). Procedures for identifying high-water marks for indirect discharge mea-
surements are presented in Benson and Dalrymple (1967, p. 11). Adjustments applied to make measured flow
hydraulically comparable with recorded gage height when discharge measurements are made a distance from the
gaging station are presented in Office of Surface Water memorandum 92.09 and in Buchanan and Somers (1969, p.
54). Itis the responsibility of all personnel with questions about particular policies or procedures related to flood
activities, or who recognize their need for further training in any aspect of flood-data collection, to address their

guestions todtate position of RP

Review of District activities related to floods is the responsibilitgtaite position of RP This review includes
seeing that guidelines and priorities spelled out in the flood plan are followed and that the guidelines appropriately
address District requirements for obtaining flood data in a safe and thorough manner. When deficiencies are iden-
tified by the reviewer, deficiencies are remediedstgté if oral or written communication is provided to the RP,

state who the RP is, and what is expected from the RP to correct the groblem

[Other District policies or procedures related to flood conditions should be placed in this section of thé report.

Low-Flow Conditions

Streamflow conditions encountered by District personnel during periods of low flow are typically quite different
from those encountered during periods of medium and high flow. Low-flow discharge measurements are made to
define or confirm the lower portions of stage-discharge relations for gaging stations, as part of seepage runs to iden-
tify channel gains or losses, and to help in the interpretation of other associated data. Additionally, low-flow mea-
surements are made to define the relation between low-flow characteristics in one basin and those of a nearby basin
for which more data are available (Office of Surface Water memorandum 85Ihé)Diltrict may choose to list

other situations for which low-flow measurements are included in surface-water opetations.
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In many situations, low flows are associated with factors that reduce the accuracy of discharge measurements.
These factors include algae growth that impedes the free movement of current-meter buckets and larger percentages
of the flow moving in the narrow spaces between cobbles. When natural conditions are in the range considered by
the field personnel to be undependable, the cross section is physically improved for measurement by removal of
debris or large cobbles, construction of dikes to reduce the amount of nonflowing water, or other such efforts (Bucha-
nan and Somers, 1969, p. 39). After modification of the cross section, the flow is allowed to stabilize before the
discharge measurement is initiate8tdte other factors associated with channel modifications and what is expected
of personnel. What if the modification affects the stage at the gage? Are notes to be made on the note sheet only or

also on the digital recorder tape or stripchart?

District policy requires that point-of-zero-flow measurements be made by field perstateeDjistrict policy,

such as for all wading measurements, for all stations noted on a specified list, ¢r other

[If there is a District policy that encourages or discourages the cleaning of controls during low-flow periods,

discuss those issugs.

The individual responsible for ensuring that District personnel use appropriate equipment and procedures during
periods of low flow isgtate position of RP Determination that appropriate procedures are used for data-collection
activities during low-flow conditions is accomplished btafe how and when the activities are reviewed such as
when surface-water records are reviewed by the Surface-Water Specialist, by biannual review of low-flow activities,
by an immediate review of all drought-related data by the Subdistrict Chief, of.ofB¢ate position of RRs
responsible for providing answers to questions from District personnel pertaining to data collection during periods

of low flow.

[The District may choose to include other information related to low flow in this section of the]report.
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Cold-Weather Conditions

Surface-water activities in this Districdlect: includes, does not inclddeaking streamflow-discharge mea-
surements during cold weather conditiorni$."does not include" was selected, delete the remainder of this subsec-
tion relating to winter conditiorjs Cold temperatures, wind, snow, and ice can create difficulties in collecting data.
These factors also can create dangers to field personnel. The highest priority in collecting streamflow data during

winter periods is employee safety.

For gaging stations where the stream is subject to freezing during the winter, discharge measurements under ice
cover and during periods of partial ice cover are useful for analysis and determination of flow throughout winter
periods. District personnel are required to follow procedures for discharge measurements under ice cover presented
in Buchanan and Somers (1969, p. 42). This same publication includes procedures for discharge measurements
made by wading or discharge measurements from cableways and bridges when debris and ice are in the streamflow.
District personnel also follow procedures to collect winter streamflow data as presented in Rantz and others (1982,
p. 124). Additionally, guidelines on equipment for measurement of flow under ice is provided in Office of Surface

Water memorandum 84.05.

Presently, OSW views the preferred metering equipment for discharge measurements for slush-free conditions
under ice cover to be a type AA current meter built with a Water Survey of Canada (WSC) winter-style yoke with a
conventional metal-cup rotor. For conditions where slush ice is present, the Office of Surface Water views the pre-
ferred metering equipment to be the WSC winter-style yoke with a polymer rotor (Office of Surface Water memo-
randum 88.18). Although polymer rotors are not allowed (Office of Surface Water memorandum 90.01) during all
other conditions, the superior ability of the polymer rotor to shed slush ice and retard freezing in ice-covered streams
is considered to be more important than the turbulent-flow-related inaccuracies associated with the rotor (Office of
Surface Water memorandum 92.04). The OSW also views the regular AA meters with conventional metal-bucket
rotors to be acceptable for use in slush-free conditions if cutting the required larger holes through the ice is feasible

(Office of Surface Water memorandum 92.04).
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District policy on the use of metering equipment on ice-covered streams where slush ice is pstatnDis{
trict policy on what meters are ugedistrict policy on the use of metering equipment on ice-covered streams where
no slush ice is present istate District policy on what meters are ugseWhen the effective depth of water under

ice cover is less thastate District policy on deptha pygmy meter is utilized.

The responsibility for ensuring the correct use of equipment and procedures for surface-water data-collection
activities during periods of winter conditions is held Sigfe position of RP such as Surface-Water Specialist, Sub-
district Chief, or othe. This is accomplished bgfate how the RP ensures the use of appropriate equipment and
procedures such as by reviewing all field notes immediately following winter field trips, reviewing field-note sheets

when station records are reviewed annually, or dther

[The District may choose to include other policies related to winter conditions such as acceptable equipment to
include in field vehicles, call-in safety procedures, multiple-member crews for specific weather conditions or sites,

winter-equipment-care requirements, or other.

PROCESSING AND ANALYSIS OF STREAMFLOW DATA

The computation of streamflow records involves the analysis of field observations and field measurements, the
determination of stage-discharge relations, adjustment and application of those relations, and systematic documen-
tation of the methods and decisions that were applied. Streamflow records are computed and published for each
gaging station annually (Rantz and others, 1982, p. H&)dropriate, amend this statement to reflect variations

in policy for project-related stations, or other variatipns

This section of the QA Plan includes descriptions of procedures and policies pertaining to the processing and
analysis of data associated with the computation of streamflow data, including real-time streamflow data. The pro-
cedures followed by thesfate the nanjeDistrict coincide with those described in Rantz and others (1982) and in

Kennedy (1983).
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Processing of Real-Time Streamflow Data

A necessary and critical element in maintaining accurate streamflow records on a real-time basis is the need for
rating analysis and shift application as soon as practicable after a discharge measurement has been made. The [state
the name] Districts policy is that rating analyses and shift applications will be performed using the following pro-

cedures for data disseminated on the Districts public Web page [state Web pages URL].

[State the Districts policy, which should include the maximum allowable time from when a discharge measure-
ment is made at a real-time site to when the measurement notes are reviewed and the current shift applied in ADAPS.
Depending on the site and situation, some Districts may require that shifts be called in immediately from the field
and input by office staff. This may be required during floods if shifts are likely to have a significant affect on peak
flows and with special consideration given to sites co-located with National Weather Service (NWS) flood forecast
points. Data from sites that are critical to water management agencies for their daily operational requirements may
also require more stringent measurement review and shift application procedures. During normal flow conditions
and for sites determined to be non-critical from a water-management standpoint, the District policy may require
that measurement notes be reviewed and shift applications made within a specified number of workdays following

completion of the field trip.

A related issue that should be addressed in the Districts surface water quality assurance plan is the priorities
assigned to the allocation of resources during a flood. A District may find itself in a position where discharge mea-
surements are needed at specific locations to help adequately define the upper end of the rating. At the same time,
a real-time equipment malfunction at a NWS forecast point site might make it necessary to divert personnel from
making the high-flow measurements to the site needing the equipment repairs. These types of priorities need to be

carefully considered and documented in the Districts quality-assurance plan and flood plan..]
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Web Page Presentation Format

[Name of District]real-time data are served from computers located in [location] maintained by the District.
The National Water Information System Web (NWIS-W) software is used to conform to national USGS standards.
[Describe your Districts Web pages (URL, etc.) that provide access to real-time data on the Internet and other per-
tinent information, including Web page links. District policy related to Web page development, review, approval and

mechanisms for modification should be described.]

Review of Real-Time Streamflow Data

Real-time streamflow data that are disseminated on the public Web page must be reviewed frequently to ensure
their quality and to prevent the distribution of erroneous information[stai the namepistrict utilizes both

automated and manual review procedures to meet this objective.

Automated procedures that have been implemented Kgttiie the namebPistrict include the setting of min-
imum and maximum threshold values for stage and discharge and their rates of change. If exceeded, these settings
will initiate warnings of potential errors that will be delivefbg email or other systentdp the appropriate District
personnel[Name or title of personis the[state the nameDistrict person designated to receive and act upon these
messagegDistricts might also want to designate a backup person or persons to receive and respond to these mes-
sages in the event that the primary designee is away from the office or on leave. If the District uses additional data

screening techniques or processes, they should also be described.]
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In addition to the automated procedures, WRD Technical Memorandum 97.17 requires frequent and on-going
screening and review of Web data, including the at least daily review of hydrographs during normal hours of oper-
ation. The [state the name] District also requires that all Web pages containing real-time streamflow data are
reviewed regularly for accuracy and/or missing d@tate the Districts policy on the required frequency of this
review. This will usually be done on a daily basis but the frequency might vary depending upon current flow condi-
tions or for sites critical to water management agencies or the NWS. Also state any policy the District may have for
monitoring the Web pages in other than normal working hours. Identify the person or persons responsible for these
reviews. In some cases it might be more efficient to have a single designee, especially if the number of real-time sites
is small. For Districts with a large number of sites it might be more practical to delegate this duty to more than one
person. One possibility would be to have someone from each field office responsible for reviewing the sites within

their operational jurisdiction.]

Error Handling

There are two general types of errors associated with streamflow data that are delivered by the real-time system
and disseminated on the Internet. The first are persistent-type problems usually associated with some type of equip-
ment failure whether in data collection or transmission, but could also be related to ice effects. Because of the nature
of the problem they generally occur on a continuing basis for more than a single recording interval. The second are
the intermittent-type problems, which are often the result of a data transmission error. These often show up as either
a zero or an unreasonably large va[&¢ate the District policy on dealing with these types of errors and missing
data. In many cases, a single error resulting in a zero or large value of stage, and hence discharge, can be over-
looked. However, often when plotted as a hydrograph, these erroneous values are accommodated by forcing the y-
axis of the plot to be expanded, rendering the other data indiscernible. If this occurs, state how it will be addressed.
Who is responsible for making the decision to pull a station from the Web page? State the specific criteria used for

making the decision.]
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Data Qualification Statements

WRD Technical Memorandum 95.19 requires that streamflow data made available on the Web should be con-
sidered provisional until the formal review process has been completed. To ensure that everyone who accesses data
from the Web are aware of this, data qualification statements must be included at key locations with a clickable head-
ing Provisional Data Subject to Revision on all real-time data pgescribe the qualification statements that are
used by your District and identify the URLs where they are located. Districts may choose to identify various levels
of record revision and review as they are completed. For instance, it may be desirable to indicate the date, time, and
flow conditions (stage and discharge) of the most recent discharge measurement. An indication of whether the mea-

surement had been checked and whether a shift was applied as a result of the measurement could also be included.]

Measurements and Field Notes

The gage-height information, discharge information, control conditions, and other field observations written by
personnel onto the measurement note sheets and other field note sheets form the basis for records computation for
each gaging station. Measurements and field notes that contain original data are required to be stored indefinitely

(Hubbard, 1992).

Measurements and other field notes for the water year that is currently being computed aratéledhgre the
note sheets are generally kept, such as in the primary folder, in a special file drawdr, Mbeasurements and

notes for previous water years are filsthfe wherg

It is District policy that yvhich measuremerjtare checkedthe District may find it helpful to refer to Rantz and
others (1982, p. 547) The measurements are checked by reviewing the mathematics and other items listed in
Kennedy (1983, p. 7).The District may choose to list specific procedures and items to be checked in a manner that

is most beneficial for the local situatipn.
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[The District should describe where measurement information is listed. For example, are the measurement data
entered into computer files by use of standard USGS software, then a paper printout of that information filed in a
particular folder? The focus of this discussion should be on what is expected of individuals computing the records.

Districts may find it helpful to reference Kennedy (1983, p] 12).

Continuous Record

Surface-water gage-height data are collected as continuous record (hourly, 15-minute, or 5-minute values,
for example) in the form ofigt by what means data are recorded, such as by punches on paper tape, pen traces on
graph paper, electronic transmissions by satellite, and fth&treamflow records are computed by converting
gage-height record to discharge record through application of stage-discharge relations. Ensuring the accuracy of

gage-height record is, therefore, a necessary component of ensuring the accuracy of computed discharges.

Gage-height record is assembled for the period of analysis in as complete a manner as possible. Periods of inac-
curate gage-height data are identified then corrected (see the section "Datum corrections, gage-height corrections,
and shifts") or deleted as appropriddstricts may choose to state what specific factors are involved in determining
what data are corrected and what data are delégtiéeins included in the assembly of gage-height record and pro-
cedures for processing the data are discussed in Kennedy (1983, p. 6), and Rantz and others (1982, p. 560 and p.

587).
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[In this section of the QA Plan, the District should describe local procedures for ensuring correct entry of stage
data into the computer. Are data for field offices entered at the field office or are tapes transferred to another office
for processing? What steps are taken to ensure that original data are not lost in the mail? How are observer records
stored, and how is observer information used in relation to continuous record? Are periods of missing record or
"bad" record replaced with data from backup recorders? If so, what steps are taken to ensure that appropriate and
accurate data are inserted for the missing periods? Describe these and similar procedures in a manner that is most
beneficial for the local situation; some Districts may choose to list very specific procedures and others provide only
goals and general guidelines. The focus of this section should be on the procedural aspects of data entry. The
authority and responsibilities associated with long-term storage of surface-water data and ensuring the integrity of

that historical data are discussed in the "Data-base Management" section of this]report.

Records and Computation

[Provide some overview of how records are computed in the District. Are records for each station computed in
part by several individuals in assembly-line fashion, or is each station worked as a whole each year by a single indi-
vidual? Are records for each station checked? When and how are they reviewed? For new stations, when first-
year records are worked, who is responsible for setting up the various files? Districts may choose to describe in
this section how responsibilities of the individual computing the record are different from those of the checker and
in what situations the individual who worked the record is required to address corrections suggested by the checker.
If personnel from Subdistrict offices or field offices compute and check records, do procedures vary from one office

to the next? Present information in the manner that best applies to each District.

Procedures for Working and Checking Records

Procedures for ensuring the thoroughness, consistency, and accuracy of streamflow records are described in this
section of the QA Plan. The goals, procedures, and policies presented in this section are grouped in association with

the separate components that are included in the records-computation process.

[Districts should consider the descriptions included under the following headings as examples. The statements

should be modified or expanded to best describe the local situfitions.
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Gage height
The accuracy of surface-water discharge records depends on the accuracy of discharge measurement, the accu-
racy of rating definition, and the completeness and accuracy of the gage-height record (Office of Surface Water
memorandum 93.07). Computation of streamflow records includes ensuring the accuracy of gage-height record by
comparisons of gage-height readings made by use of independent reference gages, comparison of inside and outside
gages, examination of high-water marks, comparisons of the redundant recordings of peaks and troughs by use of
maximum and minimum indicators, examination of data obtained at crest-stage gages, and confirmation or updating

of gage datums by levels.

Records computation includes examination of gage-height record to determine if the record accurately repre-
sents the water level of the body of water being monitored. Additionally, it includes identifying periods of time dur-
ing which inaccuracies have occurred and determining the cause for those inaccuracies. When possible and
appropriate, inaccurate gage-height record is corrected. When corrections are not possible, the erroneous gage-
height data are removed from the set of data used for streamflow records compisttimts] may choose to

amend this statement to reflect local procedures

[The District should describe any policies, procedures, or goals pertaining to gage-height record. For example,
are all notes and corrections for gage-height record documented by writing on primary sheets or somewhere else,
and are certain colors of pencils recommended for different types of primary-sheet corrections? Are primaries that
contain what has been determined to be incorrect gage heights kept, or replaced by primaries that were printed after
the data were deleted? Are incorrect gage-heights removed from computer record, and is the individual who works
the record responsible for deleting the data or is the person who checks the record responsible? Are there policies
related to replacing data from one source, such as a digital recorder, with data from another source, such as a sat-

ellite data-collection platform. How is that data replacement documehted?
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Levels
Errors in gage-height data caused by vertical changes in the gage or gage-supporting structure can be measured
by running levels. Gages can be reset or gage readings can be adjusted by applying corrections based on levels

(Kennedy, 1983, p. 6).

Procedures for computing records for each station inchidee[procedures pertaining to levels, such as ensur-
ing that the front sheet has been completed for each set of levels, checking levels, ensuring that the level information
was listed in the historical levels summary, ensuring that information was applied appropriately as datum correc-
tions, or othe}l. The individual computing the record is required to check field notes for indications that the gages
were reset correctly by field personrstbfe what actions are taken if gages have not been reset to agree with levels.
How are field personnel informed if gage settings require a chgngér individual computing the records makes

appropriate adjustments to the gage-height record by applying datum corrections.

[Districts should list other policies and procedures associated with level notes and records computation.

Rating
The development of the stage-discharge relation, also called the rating, is one of the principal tasks in computing
discharge record. The rating is usually the relation between gage height and discharge (simple rating). Ratings for
some special sites involve additional factors such as rate of change in stage or fall in slope reach (complex ratings)

(Kennedy, 1983, p. 14).

District personnel follow procedures for the development, modification, and application of ratings that are
described in Kennedy (1984). District personnel also follow guidelines pertaining to rating and records computation

that are presented in Kennedy (1983, p. 14) and in Rantz and others (1982, Chap. 10-14 and p. 549).
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For each gaging station, the most recent digital rating table can be obtaistatdpdlicy on where the digital
table is maintained, such as a paper copy in a particular station folder, or in an electronic computer file that must
be sent to a printer to produce a paper copy, dthargraphical plot of the most recent rating can be obtaistety
policy on where the plots are maintained, such as paper copies in a particular set of file drawers or file folders, or

stored in electronic computer files that must be sent to a plotter to produce a paper copy,]or other

[The District may choose to list other procedures and policies pertaining to ratings and records computation
that promote efficiency and accuracy in the development and documentation of ratings. Are there procedures as to
when and how ratings are to be checked? Are there guidelines on when to apply shifts (temporary ratings, discussed
later in this section) rather than develop a new rating? Which measurements are required to be plotted on graphical
rating plots? Are there guidelines for the extension of ratings? Are there guidelines for when new rating numbers
must be assigned? Who is responsible for ensuring that ratings are correctly developed, entered into the computer,
checked, and stored? When personnel have questions pertaining to ratings, who is responsible for providing
answers to their questions? Is there a policy that new ratings are checked before copies of the ratings are sent out-

side the office]?

Datum corrections, gage-height corrections, and shifts
A correction applied to gage-height readings to compensate for the effect of settlement or uplift of the gage is
usually measured by levels and is called a "datum correction" (Kennedy, 1983, p. 9). Datum corrections are applied
to gage-height record in terms of magnitude (in feet) and in terms of when the datum change occurred. In the
absence of any evidence indicating exactly when the change occurred, the change is assumed to have occurred grad-
ually from the time the previous levels were run, and the correction is prorated with time (Rantz and others, 1982,
p. 545) fhis statement should be amended as appropriate to conform to loca] pBlatym corrections are applied

when the magnitude of the vertical changesiate policy, such as equal to or greater than 0.015 foot, orJother
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A correction applied to gage-height readings to compensate for differences between the recording gage and the
base gage is called a "gage-height correction" (Rantz and others, 1982, p. 563). These corrections are applied in the
same manner as datum corrections by use of the same computer software. Gage-height corrections are applied so
the recorded data are made to agree with base-gage data. These corrections are applied when the difference between

the recording gage and the base gagst#d policy, such as equal to or greater than 0.02 foot, or pther

A correction applied to the stage-discharge relation, or rating, to compensate for variations in the rating is called
a shift. Shifts reflect the fact that stage-discharge relations are not permanent but vary from time to time, either
gradually or abruptly, because of changes in the physical features that form the control at the gaging station (Rantz
and others, 1982, p. 344). Shifts can be applied to vary in magnitude with time and with stage (Kennedy, 1983, p.
35). [State specific or general guidelines pertaining to shifts. How are shifts documented? Are stage shifts rather
than time shifts encouraged or discouraged? Are there general guidelines on how long shifts should be applied
rather than developing a new rating? Are there procedures for ensuring that stage shifts perform as expected? Are
there procedures for ensuring that transitions from the use of shifts to the use of new ratings are correct? Are there

guidelines that apply if a larger shift can be applied than that which was meakured?

[State how datum corrections, gage-height corrections, and shifts are documented. Are paper copies of calcu-
lations, notes and diagrams maintained with the analysis form? Are there procedures for checking transitions from
one water year to the next? State any other general policies or goals pertaining to the topic that may be beneficial

to the local condition$.

Hydrographs
A discharge hydrograph is a plot of daily mean discharges versus time. The date is aligned with the horizontal
axis and the discharge is aligned with the logarithmic vertical axis. In the process of computing station records, this
hydrograph is a useful tool in identifying periods of erroneous information, such as incorrect shifts or datum correc-
tions. Additionally, hydrographs are helpful when estimating discharges for periods of undefined stage-discharge

relation, such as during backwater or ice conditions, and in estimating discharges for periods of missing record.
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Information placed on the hydrograph for each station inclidate[items to be included on the form, such as
station name, station number, water year, date the hydrograph was plotted, drainage area, plot of daily mean dis-
charge data, plots of measurements, indications of datum corrections and shifts, streamflow stations with which the
hydrograph was compared, or other. State guidelines for how various items are indicated on the hydrograph. Are
ice estimates made in red pencil and other estimates marked in other colors? Are there specific symbols for specific

types of estimates, such as "a, b, e, or g," days? Where are those symbols to be placed? Who checks the hydro-

graph?

[Describe the general procedures and goals of hydrographic comparison. Districts may find it helpful to refer
to Rantz and others (1982, p. 572 and p. 575). Some Districts may choose to discuss downstream analysis as a tool
for ensuring the quality of computed discharge record. Where are hydrographs filed during the computation pro-
cess and where are they stored when computations for the water year are completed? Who provides guidance when
there are questions concerning hydrographs? Who is responsible for ensuring that hydrographs from previous

years are properly stored?

[Because the hydrograph is an important tool in the records-computation process and is an important form of
documentation, many Districts have developed very specific policies and procedures associated with the produc-
tion, use, and storage of hydrographs. Districts should describe any policies or procedures that effectively represent

the local methods and godls.
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Station Analysis

A complete analysis of data collected, procedures used in processing the data, and the logic upon which the com-
putations were based is documented for each year of record for each station to provide a basis for review and to serve
as a reference in case questions arise about the records at some future date (Rantz and others, 1982, p. 580). Topics
discussed in detail in the station analysis incllideifems that are included, such as equipment, hydrologic condi-
tions, gage-height record, datum corrections, rating, discharge, special computations, remarks, recommendations,
other. Districts may find it helpful to reference Rantz and others (1982, p. 582) and Kennedy (1983,Tihe46)
station analysis is written bgtate who writes the documentation such as the individual who prepares the final
update for the water year, or other. State if the individuals who work portions of the computations for the year

should write sections of the station analysis pertaining to the work they corpleted

[Districts vary in their policies and procedures related to preparation of the station analysis. Some Districts
require hand-written documents, and others encourage the use of particular computer software. Describe what
forms are to be used, where the forms are to be obtained, or if more appropriate, what software is encouraged or
allowed to be used when preparing a station analysis. Describe where incomplete station analyses are to be filed
during records computation. Additionally, describe when and where station analyses are backfiled when the
records have been finalized. Particular focus should be placed on ensuring consistency in the content of station
analyses, on ensuring that the checker can readily obtain and check the document, and on ensuring that the docu-
ment is properly stored for future reference even during periods of procedural and computer-equipment transitions.
Be specific on what other information is filed with the station analyses, such as computer printouts of shifts and

datum corrections, graphs of variable-shift diagrams, or other.

[State the responsibilities of the checker. In what situations is the checker required to discuss changes or cor-
rections with the individual who worked the records? Who holds the responsibility for resolving disputes? Who

holds the responsibility for ensuring that station analyses are prepared and stored prpperly?
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Winter records

Computing records that represent winter periods for gaging stations involves procedures that are not applicable
to records that represent other times of the y@atricts that do not have to contend with winter conditions can
choose to delete this section of the QA Plarhe formation of ice in stream channels or on section controls affects
the stage-discharge relation by causing backwater; the effect varies with the quantity and nature of the ice, as well
as with the discharge (Rantz and others, 1982, p. 360). During some conditions the recorded gage-height data may
be accurate, although the actual stage-discharge relation may be undeterminable and unstable. An example of this
condition would be when surface ice forms on the stream, but the stilling well remains unfrozen and the water level
in the stilling well represents the backpressure caused by the ice in the channel. During other conditions the recorded
gage-height data are inaccurate, resulting in periods of missing gage-height record. An example of the latter would

be when a stilling well or the intakes to the stilling well are frozen.

The individual computing the station record is responsible for identifying ice-affected periodsad@dvhat
the individual does to document the situation and to estimate discharge during thé pemnimthdividual also iden-
tifies periods of no gage-height record astdfe what the individual does to document the situation and to estimate
discharge during the period. Are unit values removed from computer files for periods of "bad gage-height record,"
and if so, who is responsible for deleting the datahe individual who checks the winter records is responsible

for [describe the role and responsibilities of the chelcker

[Describe how ice-affected discharge measurements are utilized when working station records. Describe any
other policies or procedures pertaining to winter records that would be beneficial to local conditions. Are there
some stations that may be helpful for basin comparisons because the water does not freeze during most winters?
Are there general guidelines on the quality of winter records? Are unit-value plots of gage-height record for winter

periods used and filed in a particular manner for future referehce?
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Furnished records

Surface-water data collected under the supervision of other agencies, organizations, or inssidlgictnaie,
are not, or othdrreceived by this office.Iffnot received, delete remainder of this sectiorhese data are used
[state in general what the data are used for, such as for publication in the annual data report, for analysis in various

ongoing surface-water investigations, or other

[Describe what procedures are involved in dealing with furnished data. Are the data checked? Who is respon-
sible for checking the data? How are the data checked? If errors in the data are suspected, is the furnishing agency
contacted to determine if an error has been made? Who is responsible for contacting the furnishing agency? Are
letters of correspondence and the computer disk or printed copy of the data received from the agency stored in a
particular manner in a specific location for future reference, or is the information kept available for only a limited

period of timeP

Daily values table

With few exceptions, for each gaging station operated by the WRD a discharge value is determined and stored
for each day. The daily values table generated by use of the records-computation software represents what discharge

values are stored for each day of the water year.

[Describe how the daily values table is used during records computation to ensure the quality of the data. Is
the table used to cross check values written on primaries or plotted on the hydrograph to ensure that proper dis-
charge values have been stored? Is the table used to check the final manuscript before the data are published? Is
a paper copy of the daily values table stored in a particular location or file for future reference, and who is respon-
sible for properly backfiling a copy? Are there set procedures for individuals to document that the daily values have

been checked, and is the daily values table included in that prpcess?
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Manuscript and annual report

When records computation for the water year has been completed and the data collected and analyzed by District
personnel have been determined to be correct and finalized, the surface-water data for that water year are published
along with other data in the District's annual data report. The annual data report is part of the series titled "U.S.
Geological Survey Water-Data Reports." Information presented in the annual data report includes daily discharge
values during the year, extremes for the year and period of record, and various statistics. Additionally, manuscript
station descriptions are presented in the annual data report. Information contained in the manuscript includes phys-

ical descriptions of the gage and basin, history of the station and data, and statements of cooperation.

In preparing the annual data report for publication, the District follows the guidelines presented in the report,

"WRD Data Reports Preparation Guide," by Charles E. Novak, 1985 edition.

[Describe what policies and procedures are followed to ensure that correct surface-water information is pre-
sented in the annual report. At what point in the process is the information checked? How and by whom is the infor-
mation for each station checked? Who is responsible for ensuring that surface-water information included in the

annual report is correcf?

District checkoff list

[Offices vary in how a record of progress is maintained on discharge computation for each gaging station.
Many offices find it helpful to have a checkoff list for each station for each water year. This checkoff list is a means
of tracking the status of records computation for each station and ensuring that errors do not occur by omitting the
necessary procedural steps. A description of how a record of progress is maintained for each gaging station should
be presented in this section. Districts may choose to list what items are on the local checkoff list, if one is used, or
to place a copy of the checkoff list in this QA Plan. State where the checkoff list is filed during the year and what is

done with the completed checkoff list after discharge records for each station have been finalized.
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Review of records

After streamflow records for each station have been computed and checked, recstate foofv many or what
percentaggof the District's gaging stations are reviewed $tafe who is responsible for reviewing the rechrds
The goal of the review is to ensure that proper methods were applied throughout the process of obtaining the surface-
water data and computing the recordihg District may choose to include additional goals. List specific items or
specific procedures included in the review. Are basin comparisons considered part of this formal review process?
State how findings of the review are documented and how that documentation is stored. If deficiencies are identified,
who is notified and how is that notification done? Who is responsible for correcting deficiencies, and are those cor-
rections documented in any way? If specific errors are identified, is it required that only those errors be corrected
or are there further steps taken to identify potential similar errors in records that were not reviewed? If questions

arise concerning the validity of the identified deficiencies, how are those disputes resolved?

Crest-Stage Gages

[If there are no crest-stage gages operated by the District, delete this section from the QRd®lards for
crest-stage gages are computed with goals and procedures similar to those for other gaging stations. The field notes
are examined for correctness and accuracy. Peak stages recorded by crest-stage gages are cross referenced with
other available information; the dates of the peaks are determined by analyzing available precipitation data and peak

data from recording gages within the same basin or from nearby basins.

A discussion on the policies and procedures used for field aspects of collecting data at crest-stage gages is
included in this report in the section "Collection of Stage and Streamflow Data." The discussion in this section
describes the analysis and office documentation of crest-stage data. This section does not pertain to data collected
at crest-stage gages installed solely for the purpose of confirming peak stages at sites where manometer or pressure-

transducer gages are used.
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At sites where crest-stage gages are used to compute peak discharges, an initial stage-discharge relation, or rat-
ing, is developed for the site by direct or indirect high-water measurements. The rating is verified or adjusted on the

basis of subsequent direct or indirect high-water measurements.

For each station, a list of all measurements is maintained and each measurement is assigned a chronological
number. For each station, a graphical plot of the current rating along with each recent and each notably high stage-
discharge measurement is made readily available to those who check and review the station statedbw[the
plot is made available such as by keeping a current plot in the station folder, or by keeping a computerized version
stored and readily produced through some stated computer program or procedure, br Giln@ent station
descriptions and a summary of levels are maintaisiadie] where the information is kept and how it is made avail-
able to personngl A brief station analysis is written each year describing computation of the annual peak, identi-
fying which rating was used and the type of flow condition, describing how the dates of the peaks were determined,

[and other items the District requires

Responsibility for assigning the personnel for each crest-stage-gage stasitatéshje position of who is
responsiblg Computations are checked lsydte how the records are checked such as by complete recomputation,
by examination of specific portions of the computations, or other. State if the checker discusses changes with the

individual that computed the recoilds

Responsibility for ensuring the correct computation of annual peaks at crest-stage gages isstatkethe [
position of RP. Review of the crest-stage gage computations is performestaig py whom, how, and when a
review is performed, how many sites are reviewed, and what procedures are used to review.th&'kearkncor-
rect actions or procedures are identified during the review, the problems are remediatebyHat actions are

taken to correct the problems and who is responsible for carrying out those hctions
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Responsibility for updating the Peak-Flow File promptly after peak data have been finalized is btdteby [
position of RP. A current listing of annual peaks is maintained in the station folder for review purposes (Office of

Surface Water memorandum 88.07).

[Districts may choose to expand on policies and procedures related to computation of crest-stage-gage records

in this section of the repo}t.

OFFICE SETTING

Maintaining surface-water data and related information in a systematic and organized manner increases the effi-
ciency and effectiveness of data-analysis and data-dissemination efforts. Good organization of files reduces the like-
lihood of misplaced information; misplaced data and field notes can lead to analyses based on inadequate

information, with a possible decrease in the quality of analytical results.

This section of the QA Plan includes descriptions of how station folders, reference maps, levels documentation,
and other information related to surface-water data are organized and maintained. Additionally, this section pro-

vides an overview of how work activities are designed to be carried out within the office setting.

[Districts that have subdistrict offices and field offices may choose to describe each office separately, or use this
opportunity to describe global policies that each suboffice is required to follow. Districts may choose to add other
items they consider to be beneficial beyond those listed in this workbook, such as benchmark-elevation files, flood-

profile files, indirect-measurement files, and others.
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Work plan

[Because the type of work, the amount of work, and the number of personnel vary greatly from one District to
another, the manner in which a work plan is prepared also tends to vary. Include in this section, in a general sense,
how the total work load is accomplished each year and how personnel's duties are assigned and communicated to
them. Some Districts have a structured and formalized work plan and others have an informal system where duties

are assigned verbally throughout the yéar.

[Districts are encouraged to write this section in a manner that is most effective for their local conditions. State-
ments should be included describing the general work load, how work is delegated, who is responsible for delegat-
ing those duties, and other pertinent information. It is not suggested, for example, that detailed lists of assignments
be included, such as an individual's name followed by a list of 20 stations for which that individual is responsible.
Rather, it would be more appropriate to make the general statement that individuals are assigned stations for which
they are accountable by certain deadlines. If appropriate, the concept of the total work load should also include the

time personnel cannot devote to office duties, such as data-collection field trips and consjtruction.

File Folders for Surface-Water Stations

This section of the QA Plan describes the location and makeup of hard-copy files associated with surface-water
data. Information pertaining to files maintained in computer storage can be found in the "Data-base Management"
section of this report. The following paragraphs in this section are presented as examples. Districts are encour-

aged to structure this section in the manner that best describes their $ystem.

For each gaging station, a separate set of file folders is maintsiatif files are organized by station in down-
stream order, alphabetically, other. State if these folders are organized as "current files" and as "backfiles," or
other descriptions as appropriate. State if current files and backfiles are grouped together by station, if they are
kept in separate locations, or othefExtraneous items are removed from the current fitegd when, such as at
the beginning of each new water year, after records are determined by an RP to be finalized each year, each summer
by temporary help, or other. If appropriate, state when backfiles are examined and extraneous items arg removed
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The set of current files for each station are grouped as follbigsitems as they are identified locally. The

following are only examplds.

Primary folders--The primary folders contasidte what items are included, such as primary-computation
printouts and graphed data of stage and discharge, recent measurement field note sheets, other. State if data are

grouped as a separate folder for each water year, and other similar descr]ptions

Technical folder--The technical folder contaistafe what items are included, such as the most current digital

rating, the most current station analysis, the list of discharge measurements, the station descriptijon, other

[List other information, if appropriate, to explain what is considered to be part of the currdnt file.

The set of backfiles is grouped for each station as folldvsat: files as they are organized locally. There is a

section included in this report for discussing what items are archived.

[The District should explain responsibilities for maintaining files in proper order, what folders can and cannot be

removed from the office, and any other policies or procedures that add to the effectiveness of the office erjvironment.

Field-Trip Folders

[Many Districts maintain separate folders for each field-trip area or project study area. The primary purpose
of these folders is to compile maps, station descriptions, station lists, and other pertinent information, allowing field
personnel to run the trips effectively at a moment's notice and with a minimum of time spent on last-minute prepa-
rations. If this office maintains field-trip folders, please describe what items are contained in the folders and who
is responsible for updating the folders. If this office does not maintain field-trip folders, replace this section of the

report with an explanation of how this type of information is compiled and commurjicated.
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Levels

[In this section describe where and how level-note sheets are filed. Are recent level notes included in current
file folders, then later filed in drawers or backfiles? Where is the level summary book located? Are levels listed in
the summary by station name in alphabetical order or by station number in downstream order? Are level notes from
current stations somehow separated from discontinued stations? What types of level information are allowed to be

removed from the office and what types are hot?

Station Descriptions

[In this section describe where copies of the surface-water station descriptions are maintained. Is a copy kept
in the current file folders or in backfiles? Is there a folder or a set of folders where copies of station descriptions
are compiled? Are those folders organized in downstream order, alphabetically, or in some other way? Is there
some procedure in place for individuals to make updates on one particular set of copies? Who is responsible for
ensuring that folders or files are updated? Are current stations somehow separated from discontinued stations?
Are continuous gaging station descriptions kept separate from other surface-water sites, such as lakes or partial-

record stationsp

Discontinued Stations

[This section is intended to provide Districts the opportunity to explain how files for discontinued surface-water
stations are maintained. Are station descriptions, old analyses, old ratings, and other information maintained at a
specific location? Are there procedures personnel should follow in creating special files when stations are discon-

tinued?
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Map Files

[In this section describe how map files are organized. What maps and map scales are available? Who is respon-
sible for ensuring that the maps are maintained in good order? Are some maps allowed to be written on and others
not? What maps must stay in the office? Where and how can personnel obtain maps that can be used as work maps
or maps that can be taken to the field? What procedures are in place for replacing maps or updating maps, and

who should be contacted in that regard?

Archiving

All WRD personnel are directed to safeguard all original field records containing geologic and hydrogeologic
measurements and observations. Selected material not maintained in field offices are placed in archival storage.
Detailed information on what records have been removed to archival centers should be retained in the District or
project office (Water Resources Division memorandum 77.83). The types of original data that should be archived
include, but are not limited to, recorder charts and tapes, original data and edited data, observer’s notes and readings,
station descriptions, analyses, and other supporting information (Water Resources Division memorandum 92.59 and
Hubbard, 1992, p. 12). At this time there is an agreement between WRD and the Federal Records Centers (FRC) of
the National Archives and Records Administration to archive original-data records (memorandum from the Chief,

Branch of Operational Support, May 7, 1993).

Surface-water information is sent to the FRC from gtatg the nanjeistrict [state how often, such as every
year, as needed, other. If "as needed" is appropriate, explain how and by whom "as needed" is dpt¢8tatesd
position of RIPis responsible for deciding what information is sent to the FRC, for ensuring that the information is
properly packed and logged, and for ascertaining that the information is received by the FRC. Records of exactly
what has been archived are maintairtemlf and where Personnel who have questions concerning archiving pro-
cedures should address their questionsttdd position of RP Personnel who receive requests for information that
require accessing archived records shostat¢ what the procedure is, such as refer the request to the RP, obtain

the requested records from archives with assistance from the RP, dr other
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[An explanation should be presented on what, how, and when surface-water information gathered as part of
other investigations should be archived. Are project chiefs responsible for ensuring that appropriate project data
are archived, and who ensures that responsibility is carried out? It may be helpful to include some statements on

what is not to be archived. Does the District have a memorandum on archiving data?]

Communication of New Methods and Current Procedures

[Briefly describe, in general terms, how new, updated, or clarified policies are communicated to personnel
involved with surface-water data collection and analysis. Are meetings held for that purpose? Are reports and
instruction incorporated into meetings held for other purposes? Are copies of all memorandums from WRD and
OSW given to each employee, or are the major points communicated in some way by section chiefs, followed by post-
ing a single copy of the memorandum? Is there a forum for personnel to ask questions and discuss procedures? Is
it the responsibility of certain individuals to inform others of correct procedures, or is it the responsibility of all

personnel to ask questions in order to find out about such tHings?

COLLECTION OF SEDIMENT DATA

Surface-water activities in the Distrigglect: include, do not inclufithe collection, analysis, and publication
of sediment data.If[the District is not involved in sediment-related activities, delete the following sections of this
QA Plan that pertain to sedimejithe District operates in adherence to policies related to sediment set forth by the

OSW.

Responsibility for the sediment discipline was transferred from the Office of Water Quality (OWQ) to the OSW
in 1985 (Office of Surface Water memorandum 92.08). The policies and procedures related to sediment followed
by the District are described in selected WRD publications and in memorandums issued by OSW, the Office of
OWQ, and WRD. Techniques adopted by the USGS and followed by this District are presented in Knott and others
(1992). The District also follows procedures presented in three publications for the series "Techniques of Water-

Resources Investigations of the U.S. Geological Survey" (TWRI):
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Book 3, Chapter C1--"Fluvial Sediment Concepts" by H.P. Guy (1970),

Book 3, Chapter C2--"Field Methods for Measurement of Fluvial Sediment" by H.P. Guy and V.W. Norman

(1970),

Book 3, Chapter C3--"Computation of Fluvial-Sediment Discharge" by George Porterfield (1972).

Although no additional TWRI chapters have been written to supersede the above-mentioned reports, Open-File
Report 86-531 "Field Methods for Measurement of Fluvial Sediment" by T.K. Edwards and G.D. Glysson (1988)
essentially replaces Book 3, Chapter C2 (Water Resources Division memorandum 71.73, Office of Surface Water

memorandum 88.17, and Office of Surface Water memorandum 93.01).

A summary of memorandums issued since 1971 related to sediment and sediment transport is provided in Office
of Surface Water memorandum 92.08. A summary of documentation that describes instrumentation and field meth-

ods for collecting sediment data is provided in Office of Surface Water memorandum 93.01.

Sampling Procedures

District personnel collect suspended-sediment data by using sampling methods thatsetdati&dm the fol-
lowing and add others if appropriate: the single vertical method, the Equal Discharge Increment (EDI) method, the
Equal Width Increment (EWI) method, and the point-sample met#adomatic pumping-type sampleise]ect:
are, are notused. [f "are not" was selected, delete the following sentériae.installation and use of automatic

pumping-type samplers, the District follows the criteria described in Edwards and Glysson (1988, p. 32).

[If observers collect sediment data for this office, state the scope of their duties, how training is provided, and

how their work is checked. State who is responsible for ensuring the quality of the data collected by the pbservers.

Field methods for sediment sampling are documented in Office of Surface Water memorandum 93.01. Water
samples obtained for the analysis of sediment concentration and particle size are not composited (Office of Surface
Water memorandum 93.01 and Office of Water Quality memorandum 76.17). For samples that are split, the cone
splitter is used (Office of Water Quality memorandum 80.17).
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Policy for the collection and publication of bedload data is provided in Office of Surface Water memorandum
90.08. This memorandum supersedes policy and guidelines provided in previous Office of Water Quality memo-
randums 76.04, 77.07, 79.17, and 80.07, as well as Water Resources Division memorandum 77.60. Among the pol-
icies stated in Office of Surface Water memorandum 90.08, which are followed by the District, is one stating that
three cross-sectional procedures are used for bedload sampling: the Single Equal Width Increment (SEWI) method,
the Multiple Equal Width Increment (MEWI) method, and the Unequal Width Increment (UWI) method. Addition-
ally, it is stated in Office of Surface Water memorandum 90.08 that it is the responsibility of the field personnel to
select the procedure that is optimal for the local condition. Bedload samples in some situations are analyzed indi-
vidually and in other situations are analyzed as a composite. Until sampling variability for a particular site is under-
stood by those analyzing the data, all samples are required to be analyzed individually.

[Include statements pertaining to specialized local procedures or District memorandums on the subject. Infor-

mation on sediment data included in the District Flood Plan could be pointed out in this $ection.

The individual in the District responsible for scheduling sediment-collection activities at specific sitateis [
position of RP. The individual responsible for ensuring that District personnel use correct procedures to collect
sediment data isfate position of the RP This individual establishes whether or not correct procedures are being
used by §tate how the individual checks data-collection procedures such as by performing a site trip with each per-
son each year, or by discussing procedures and problems at meetings held twice each year, or other. Additionally,
state how deficiencies are documented and corrgctédswers to questions from District personnel concerning

sediment-sampling techniques are providedstgté position of RP
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Field Notes

District personnel are required to fill out note sheets each time a site is visited for the purpose of sediment sam-
pling. The employee completes the note sheet in its entirety before leaving the site. Original observations written
on the note sheets are not to be erased; data are corrected by crossing out the original observations and writing the
correct information near the original value. The goal of placing information on the field note sheet is to describe the
equipment and methods used during the site visit as well as to describe relevant conditions or changes (Office of
Surface Water memorandum 91.15). For each site visit, information included on the note sheet includes, at mini-
mum, [ist the mandatory information such as site identification, field personnel name, date, time, sampling equip-
ment, method, other, or include a copy of the standard note sheet used by the District. If the District determines it

to be appropriate, they may prefer to cite OSW memorandum 91.15 rather than provide a comprehgnsive list

Upon completion of each field trip, field notes are plastatg¢ what is done with the note sheets such as placing
them in the site folder in the office, providing them to the supervisor, ofl.offietd notes are checkestdte Dis-

trict policy on how and when field notes are chetked

Equipment

Care and maintenance of the sediment-data-collection equipment is the responsiliiétied®P such as the
field personnel that use the specific equipment, or btHearts replacement and repair of damaged equipment is
accomplished bysfate repair protocol. For example, the replacement nozzles and seals are obtained from a RP,
or damaged equipment are turned over to RP for repair, or other alternptitésthe responsibility ofjtate posi-
tion of RR to ensure that appropriate equipment is used at all sampling sites. Sampling equipment is selected based
on the constituents that are being investigated, the type of analyses that are to be performed, and site conditions,
including velocity and maximum depth of water. The District follows equipment-design criteria and guidelines ref-

erenced in Office of Surface Water memorandum 93.01.
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Sample Handling and Storage

The quality of sediment data provided by a sediment laboratory is affected by the quality of the samples received
from the field (Knott and others, 1992, p. 2). District personnel are required to prepare sample labels, analysis

instructions, and sample documentation according to guidelines presented in Knott and others (1992).

Prior to when sample containers are obtained for use on field trips, they arestaieeddw and where con-
tainers are storeld During field trips and prior to use, sample containers are stsiegd fhe District's requirements
such as stored in covered crates, sealed in some manner, d. dfirere the containers have been filled with sed-
iment samples, the samples are stored for the remainder of the fiesdat@pthe District's requirements as to how
the samples are protecfedAfter the field trip, samples arstte District policy on how the samples are stored,
how and when they are delivered to the laboratory, and other. Districts may find it helpful to reference Knott and

others (1992)

High-flow Conditions

High-flow conditions at most streams, unless the streams are subject to the effects of backwater, are associated
with high-energy conditions. The sediment load and particle sizes associated with higbdlewisére, are njt
significant factors in sediment studies performed by the District. To ensure that field personnel are aware of their
responsibilities in obtaining sediment samples at appropriate sites during high-flow conditaaesyhat actions
are taken by the District to achieve this goal, such as by including specific information in field folders and the Dis-
trict Flood Plan, a list of sediment-sampling sites and sampling requirements are provided to all field personnel,
othefl. The individual responsible for ensuring that sediment samples are obtained during opportunities provided
by high-flow conditions isdtate the position of the RP such as Flood Coordinator, Subdistrict Chief, lead technician
responsible for each area, project chief, or oth&rhe individual responsible for ensuring that the proper sampling
equipment and methods are used during high-flow conditiostai® [position of RIP [State position of Rfs
responsible for providing answers to District personnel who have questions concerning high-flow sampling equip-
ment or sampling procedures.
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Cold-Weather Conditions

Sediment-sampling activities in this Distrisg]ect: include, do not inclutiebtaining samples during periods
of subfreezing temperaturedf '[do not include" was selected, delete the remainder of this subsection pertaining to
cold-weather conditiongDuring cold-weather conditions, field personnel should take every precaution to ensure
their personal safety. Additionally, field personnel should attempt to ensure that equipment is not damaged by float-

ing slabs of ice and that nozzles are not clogged with ice crystals.

When floating slabs of ice pose the danger of damaging sampling equipment, such as during spring breakup,
field personnel may manage only to obtain surface samples between the floating slabs of ice (Edwards and Glysson,
1988, p. 86). The procedure is noted on the field note sheet and sample label. When anchor ice and frazzle ice are
present, it may be necessary to move the sampling equipment quickly through ice crystals to avoid clogging the noz-

zle. This procedure is also noted on the field note sheets and sample label.

Site Documentation

A station description is prepared for each new sediment-sampling site. At sampling sites where streamflow-
gaging activities occur, the description of sediment activities is included in the streamflow-gaging-station descrip-
tion. A list of elements included in each station description, along with an explanation of what items are included
with each element, is presented in the attachment to Office of Surface Water memorandum 91.15. At sites where
sediment samples are collected but other streamflow data are not collected, the station descriptions are structured
similarly to those for streamflow-gaging stations, and contain similar informational items (Kennedy, 1983, p. 2). At
sampling sites where gage houses have been installed, station descriptions are kept in the gage house for the purpose
of providing field personnel with information pertinent to sediment-sampling procedures for that particular site. Sta-
tion descriptions are included in the field folder and are maintained in the office files. Each description includes

specific information explaining where the site samples are to be taken and what method is to be used.

76



The responsibility of ensuring that field copies of station descriptions located at gage houses are kept current is
held by gtate position of RP such as Subdistrict Chief, section chief, field personnel assigned to regularly run spe-
cific field trips, or othe}. Station descriptions are kept current iafe how this is accomplished such as by annual
review and updating by the individual that processes the sediment-station data, pr Stagon descriptions are
reviewed to ensure that they are currentdigtg position of RP such as Surface- Water Specialist, Water- Quality
Specialist, Sediment Specialist, or olheFhese reviews are madedte how often, such as once each year, once
every 3 years, or other When a deficiency is identified during the review of station descriptions, the deficiency is
corrected bygtate who is notified by the reviewer, how the deficiencies are documented, who is responsible for cor-

recting the problem, and how the correction is documénted

At sampling sites with a gage houses, a log of sampling activities is Eeqtiain what is included in the log.

The District may choose to add additional guidelines pertaining to site documentation in this section of the text.]

PROCESSING AND ANALYSIS OF SEDIMENT DATA

Sediment and associated streamflow data are compiled to produce sediment records for specific sites. Data pro-
cessing of periodic measurements consists of four steps: tabulation, evaluation, editing, and verification (Office of
Surface Water memorandum 91.15). The District follows the considerations and guidelines presented in Porterfield

(1972), Guy (1969), and Office of Surface Water memorandum 91.15 in carrying out these four steps.

[Provide a general description of how and when sediment records are worked. Is there a checklist to ensure

that all steps are completed? Are all records checked? How many site records are reviewed? Who performs the

review? What is done to correct deficiencies found during the rejiew?
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The responsibility for ensuring that appropriate procedures are correctly applied in processing sediment data is
held by ptate position of RP During the time the sediment data are being processed for the year, field notes and
work sheets for each site are maintairstdte where current notes are made available to those working the record
or checking the recoid After the record has been completed, field notes and work sheets are maistaieed |

where the information is maintained for long-term stojage

[Districts may have specific policies or procedures on which they choose to focus or unique circumstances they

choose to describe or emphagjze.

Sediment Laboratory

A sediment laboratorysglect: is, is ngtoperated in this District.If{"is not" was selected, delete the remainder
of this subsection that pertains to sediment-laboratory actiiti€se laboratory is equipped tstate what types
of analyses the laboratory is equipped to perforin this laboratory, analyses are performed on samples submitted
by [state what offices or groups of individuals send samples to this labdralidrg laboratory receives a triennial
onsite review by appropriate technical or management personnel from the O SW. These reviews examine all aspects

of laboratory operations (Knott and others, 1993, p. 14).

[If the District has prepared a laboratory QA plan or a hygiene plan, reference the documents, state where the
documents are maintained, and present a synopsis of their contents. Include elements of laboratory inspections and

how deficiencies are correctéd.

Primary responsibility for ensuring that appropriate equipment and procedures are used in this laboratory is held
by [state RP such as the Sediment Specialist, Water-Quality Specialist, laboratory chief,Joridiedaboratory
is operated according to procedures described in Knott and others (1992) and Guy (1969). Procedures described in
the publications, and followed by District personnel, include calibration and maintenance of equipment, analytical

procedures, and documentation.
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In addition to following guidelines and procedures described in the above-mentioned publications, the District
adheres to policies described in memorandums issued by OSW, OWQ, and WRD. Policy on accepted methods of
sediment-size determinations are outlined in Office of Surface Water memorandum 93.11. Fall diameter is analyzed
in this laboratory by use of thedlect: pipet method, Sedigraph, or ofhdBecause the use of asbestos is no longer
permitted in a USGS sediment laboratory, when sediment concentrations are determined by the filtration method,
the type of filter used is¢lect: Whatman 934 AH filter, otfjeas stated in Office of Surface Water memorandum

92.05.

[Summarize other policies and procedures that ensure effective operation of the sediment laboratory. If appro-

priate, describe responsibilities associated with specific facets of the work carripd out.

Sediment Station Analysis

A sediment station analysis is written for each sediment station operated by the District each water year. The
sediment station analysis is a summary of the sediment activities at the station for a given year. The analysis
describes the coverage of sampling, the types of samples and sampling, changes that might affect sediment transport
or the record, and the methods and reasoning used to compute the record. Information included in the sediment sta-
tion analysis is presented in a thorough manner, such that the checker and the reviewer can determine from the anal-
ysis the adequacy of the activities in defining the record and in accomplishing the objectives defined for the station

(Office of Surface Water memorandum 91.15).

Elements included in each sediment station analysis are listed in Office of Surface Water memorandum 91.15
along with descriptions of the elements and exampl2ssdribe where or how the station analyses are filed. When
are they backfiled? Are there District policies on what additional items are included with the analyses in current
files or backfiles? Who is responsible for ensuring the adequacy of the station analyses, including those for indi-
vidual or special projectg?
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Sediment Analysis Results

[Describe the end products of sediment computations and analyses. Who is responsible for ensuring the quality
of the final product? Discuss what sediment data are published, in what publications they are included, and what
guidelines are followed for their publication. The District may find it helpful to reference Novak (1985) and Office

of Surface Water memorandum 91]15.

Sediment Data Storage

[Describe in what form sediment data are stored on a short-term and long-term basis. What is included in the
paper files for long-term storage, and where are those files maintained? Who is responsible for ensuring that appro-
priate information is included in those files? Who is responsible for entering sediment data into the computer data
base, and who is responsible for ensuring that appropriate data are included in long-term computer storage? How
and when are sediment data placed in computer storage reviewed, how are errors detected, and how are those
errors corrected? Who is responsible for performing the review, and who is responsible for correcting the prob-

lems? How are disagreements between these two parties regolved?

DATA-BASE MANAGEMENT

[Surface-water data have been collected by personnel of the WRD and stored in computer data bases for more
than 20 years. Proper storage and maintenance of surface-water data are critical components in the effective uti-
lization of those data. Because computer hardware and software used in the processing and storage of surface-
water data are continually changing, many Districts hesitate in describing policies and procedures associated with
these functions. Dealing with recurring periods of transition, in effect, emphasizes the importance of having clearly
assigned authority and clearly stated procedures for correctly populating, updating, reviewing, and maintaining a

data basq.
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[In this section describe where surface-water data are stored. Describe what authority personnel should exer-
cise in storing and processing the various types of data. Place emphasis on how finalized data are stored, who is
responsible for updating the long-term files, and how the quality of those long-term files is ensured. Statements
should address policies and procedures associated with data that include unit values, daily values, peak values, sed-
iment, and basin characteristics. Because offices vary in who holds data-base-related responsibilities and how
those responsibilities are delegated, present the information in the manner that best describes the local situation. If
specific individuals hold certain responsibilities, refer to those individuals by position description rather than by

namej

PUBLICATION OF SURFACE-WATER DATA

The act of Congress (Organic Act) that created the U.S. Geological Survey in 1879 established the Survey's obli-
gation to make public the results of its investigations and research and to perform, on a continuing, systematic, and
scientific basis, the investigation of the geologic structure, mineral resources and products of the National domain
(U.S. Geological Survey, 1986, p. 4). Fulfilling this obligation includes the publication of surface-water data and

the interpretive information derived from the analyses of surface-water data.

Publication Policy

The USGS and WRD have created specific policies pertaining to publication of data and interpretation of those
data. All WRD personnel, including those of this District, are required to abide by those policies. A brief summary

of goals, procedures, and policies are presented in U.S. Geological Survey (1986, p. 4-37).
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All information obtained through investigations and observations by the staff of the USGS or by its contractors
must be held confidential and not be disclosed to others until the information is made available to all, impartially
and simultaneously, through Director-approved formal publication or other means of public release, except to the
extent that such release is mandated by law (U.S. Geological Survey, 1986, p. 14). With the approval of the Director,
hydrologic measurements resulting from observations and laboratory analyses, after they have been reviewed for
accuracy by designated WRD personnel, have been excluded from the requirements to hold unpublished information

confidential (U.S. Geological Survey, 1986, p. 15).

All interpretive writings in which the USGS has a proprietary interest, including abstracts, letters to the editor,
and all writings that show the author's title and USGS affiliation, must be approved by the Director before release
for publication. The objectives of the Director's review are to final-check the technical quality of the writing and to
make certain that it meets USGS publication standards and is consistent with policies of the USGS and Department
of the Interior. Director's approval ensures that (1) each publication or writing is impartial and objective, (2) has
conclusions that do not compromise the USGS's official position, (3) does not take an unwarranted advocacy posi-
tion, and (4) does not criticize or compete with other governmental agencies or the private sector (U.S Geological

Survey, 1991, p. 10).

[District may choose to list appropriate District policies related to publication of surface-water data or to focus

on specific USGS or WRD policies.
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Types of Publications

Various types of book publications released by the USGS are available in which surface-water data and data
analyses are presented. Publications of the formal series include the Water-Supply Paper, the Professional Paper,
the Bulletin, the Circular, the Techniques of Water-Resources Investigations, Special Reports, and Selected Papers
in the Hydrologic Sciences (U.S. Geological Survey, 1986, p. 42). Publications in the informal series include the
Water-Resources Investigations Report, the Open-File Report, and the Administrative Report (U.S. Geological Sur-
vey, 1986, p. 52). Included in the Open-File Report series are data reports. Surface-water data collected by this
District are published each year in a hydrologic data report that belongs to the annual series titled "U.S. Geological
Survey Water-Data Reports." Factors considered by the District when deciding which form of publication should

be utilized in presenting various types of information are presented in Green (1991, p. 14).

Review Process

Procedures for publication and requirements for manuscript review by WRD are summarized in U.S. Geological
Survey (1991, p.36-41). This District fulfills those requirements for review and approval of reports prior to printing
and distribution. All reports written by USGS scientists in connection with their official duties must be approved
by the originating Division and the Director. At least two technical reviews of each report are required by WRD
(U.S. Geological Survey, 1991, p. 36). Competent and thorough editorial and technical review is the most certain
way to improve and assure the high quality of the final report (Moore and others, 1990, p. 24). Principles of editorial
review and responsibilities of reviewers and authors are presented in Moore and others (1990, p. 24-49). Open-file
Reports are not required to receive editorial review, but are reviewed for policy and reproducibility (U.S. Geological

Survey, 1991, p. 36).

[The District may choose further to describe local goals, policies, and procedures pertaining to reviews. Are
there set procedures or time constraints for authors to respond to colleague reviews? Are there procedures for stor-

ing review comments with original manuscripts for future reference once the report has been pygblished?
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[Describe what steps are taken to ensure the quality of the annual data report, from ensuring quality in the orig-
inal copy and checking the original copy, to checking the final printed report before it is distributed. How is
approval for publication and distribution of the annual report achieved? Who is responsible for ensuring quality
in the annual data report? Who is responsible for detecting deficiencies, and who is responsible for correcting the

deficienciesp

SAFETY

Performing work activities in a manner that ensures the safety of personnel and others is of the highest priority
for the USGS and thafate the nanjdistrict. Beyond the obvious negative impact unsafe conditions can have on
personnel, such as accidents and personal injuries, they also can have a direct effect on the quality of surface-water
data and data analysis. For example, errors may be made when an individual’s attention to detail is compromised
when dangerous conditions create distractions. So that personnel are aware of, and follow, established procedures
and policies that promote all aspects of safety, the District communicates information and directives related to safety
to all personnel bystate what actions are taken to communicate the information, such as in-house training classes,
memorandums, showing videotapes, and dth@pecific policies and procedures related to safety can be found
[state where personnel can find this information, such as in the District Safety Plan and other matésitgthe
responsibility of each employee tstdgte what is required of each employee in terms of reading specific memoran-

dums or manuals, attending specific training classes over specific time periods, afd other

An individual has been designated as Safety Officesdidg¢t the District, the Area, otheiThe Safety Officer's
duties includegtate the Safety Officer's responsibilities, type of training the individual receives, and the type of
training the individual provides. If the duties related to safety are shared within an Area, shared among individuals

in Subdistrict offices or field offices, or in other ways, please explain

Personnel who have questions or concerns pertaining to safety, or who have suggestions for improving some
aspects of safety, direct those questions, concerns, and suggestitaie tithhé appropriate individual, such as the

personnel's supervisor, the mentioned Safety Officer, a safety committee, pbr other

84



[The District may choose to include other specific items related to safety issues, or place special focus on items

contained in the District Safety Plan or other documénts.

TRAINING

Ensuring that personnel obtain knowledge of correct methods and procedures is a vital aspect of maintaining the
guality of surface-water data and data analysis. By providing appropriate training to personnel, the District increases
the quality of work and eliminates the source of many potential errors.

[Describe how training is provided for personnel by the District. What are the goals of that training? How are
training needs determined, and who is responsible for ensuring that training is provided? Does the District have
an assigned training officer, and if so, what functions are performed by that position? What role does the supervisor
play in the training process? Is there a set of minimum training requirements for various groups of personnel? Is
"on the job" training an important aspect of District training procedures, and what roles do more experienced per-
sonnel play in the process? When personnel identify training needs, what are their responsibilities in seeking the
training and who do they contact? When training has been obtained by individuals, how is that training docu-

mented?P

SUMMARY

Information included in this District Surface-Water Quality-Assurance Plan documents the policies and proce-
dures of thedtate the nanjeDistrict that ensure high quality in the collection, processing, storage, analysis, and
publication of surface-water data. Specific types of surface-water data discussed in this report include stage, stream-
flow, sediment, and basin characteristics. The roles and responsibilities of District personnel for carrying out these
policies and procedures are presented, as are issues related to management of the computer data base and issues

related to employee safety and training.

REFERENCES CITED

[Include any references cited in the QA Plan. Districts may find it helpful to select from those included in the
reference list included at the end of this regort.
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Appendixes

Appendix 1. Water Resources Division Memorandums Cited

[Include any memorandums referenced in this QA Plan that were issued by the USGS, WRD, OWQ, or OSW.

Districts may find it convenient to select from those included in the appendix located at the back of this report.

Appendix 2. District Memorandums Cited

[Include any memorandums referenced in the QA Plan that were issued by the District.

[This is the end of the workbook, and this marks the completion of the District Surface Water Quality-Assurance

Plan]

CONCLUDING REMARKS

District offices of the U.S. Geological Survey, Water Resources Division, are required to prepare a District Surface
Water Quality-Assurance Plan. The purpose of the plan is to document the policies and procedures that ensure high
guality in the collection, processing, storage, analysis, and publication of surface-water data. This report serves as

a structural template to assist Districts in the preparation of their plans.
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APPENDIX

The following memorandums were cited in this report. The memorandums are provided in their entirety in a sepa-

rate report by the Office of Surface Water.
Office of Surface Water memorandum 93.12
Office of Surface Water memorandum 93.11
Office of Surface Water memorandum 93.07
Office of Surface Water memorandum 93.01
Office of Surface Water memorandum 92.11
Office of Surface Water memorandum 92.10
Office of Surface Water memorandum 92.09
Office of Surface Water memorandum 92.08
Office of Surface Water memorandum 92.05
Office of Surface Water memorandum 92.04
Office of Surface Water memorandum 91.15
Office of Surface Water memorandum 91.09
Office of Surface Water memorandum 90.10
Office of Surface Water memorandum 90.08
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Office of Surface Water memorandum 90.01
Office of Surface Water memorandum 89.08
Office of Surface Water memorandum 89.07
Office of Surface Water memorandum 88.18
Office of Surface Water memorandum 88.17
Office of Surface Water memorandum 88.07
Office of Surface Water memorandum 87.05
Office of Surface Water memorandum 85.17
Office of Surface Water memorandum 84.05
Office of Surface Water memorandum 83.07
Water Resources Division memorandum 92.59
Water Resources Division memorandum 77.83
Water Resources Division memorandum 77.60
Water Resources Division memorandum 71.73
Office of Water Quality memorandum 80.17
Office of Water Quality memorandum 80.07
Office of Water Quality memorandum 79.17
Office of Water Quality memorandum 77.07
Office of Water Quality memorandum 76.17
Office of Water Quality memorandum 76.04

Memorandum from the Chief, Branch of Operational Support, May 7, 1993.
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