
WATER RESOURCES INSTRUMENTATION 

Barry A. Long 

Technical Report NPS/NRWRD/NRTR-92/09 

W A T E R R E S O U R C E S D I V I S I O N 

National Park. Service - Department of the Interior 
Fort Collins - Denver - Washington 

United States Department of the Interior • National Park Service 



WATER RESOURCES INSTRUMENTATION 

Barry A. Long 

National Park Service 
Water Resources Division 
Fort Collins, CO 80521 

Technical Report NPS/NRWRD/NRTR-92/09 

March, 1992 

United States Department of the Interior 
National Park Service 

Washington, D.C. 

iii 



INTRODUCTION 

This technical report provides information on the types of field instrumentation 
available to measure and/or sample water resource attributes. The report is designed 
to be a quick-reference document that provides the user with information available 
from several sources in a condensed format. The instrumentation lists that follow 
do not represent a complete list of sampling equipment for all water resource 
parameters. They simply are examples of instruments that have maintained a 
successful record of performance based upon the author's experience and that of 
other Water Resources Division (WRD) staff. The focus of the presentation is on 
sampling in freshwater environments, however, many of the instruments are utilized 
in marine environments. Also, please note that the WRD does not endorse any 
brand name products. 

This report is organized in a tabular format for six categories of water resource 
instrumentation. These categories include: (1) flow measurement; (2) stage (level) 
measurement; (3) physical and chemical water quality measurement; (4) biological 
water quality measurement; (5) water, soil and biota samplers; and (6) data storage 
and management. The tables are preceded by brief explanations of instrument types 
in each category. The tables provide lists of instrument types, manufacturers, 
distributors, model and part numbers, 1991/1992 prices, and comments (e.g. 
product/model names, descriptions, sizes, and component parts). Spaces are left at 
the end of each instrument type so that users can add instruments from other 
vendors to their lists.. The names, mailing addresses and telephone numbers of the 
vendors listed are included in the Appendix for the user's reference. 



BACKGROUND 

Natural resource specialists, biologists, hydrologists, rangers and maintenance 
personnel working on lands managed by the National Park Service (NPS) frequently 
need to monitor water resource attributes in streams, lakes, springs, wells, wetlands, 
estuaries and oceans to evaluate baseline conditions or to detect changes that may be 
attributed to land uses or natural events. The two most frequently measured 
attributes are water quantity and quality, however, water-dependent habitats and 
fluvial geomorphic processes have been receiving increasing attention. 

Water quantities commonly are measured to characterize flow regimes and ground 
water levels related to the water requirements of human and resource values. Also, 
water quantities are measured or estimated to evaluate rainfall-runoff relationships 
and determine the magnitude and frequency of floods that may inundate floodplain 
areas. Standardized methods are recommended for measuring water quantities in 
various natural and artificial settings (USDI 1977; Rantz et al. 1982). Often 
statistical parameters (minimum, maximum, median, mean) are used to describe 
normal baseflow levels, annual or seasonal runoff volumes for water uses, and/or 
peak flows. Peak flows are used in flood analyses and are important attributes in 
the analysis of geomorphic processes and conditions, and in the design of hydraulic 
structures. Magnitude and frequency of high flows commonly are evaluated using 
either annual or partial-duration series flood-frequency analyses (USDI 1982). Flow-
duration analyses are used in assessments of flow availability for a range of flow 
conditions (floods, normal baseflows, droughts, etc.). Generally, they display 
monthly flow volumes (or daily flow rates) for selected values of flow exceedence. 
Water balance, or water budget, analyses occasionally are employed to measure local 
gains and losses between longitudinal stream reaches, or to construct a complete 
picture of inflows and outflows (including precipitation, streamflow, 
evapotranspiration losses, ground water gains and losses, water uses, etc.) for a 
stream, pond/lake, reservoir, wetland or entire watershed system. 

Water qualities usually are measured to characterize the physical, chemical and 
biological condition of water resources, or to evaluate the impacts of water 
pollution from various sources on receiving water bodies. Pollutant sources may be 
defined as point sources (discharge from pipes or confined areas) or non-point 
sources (diffuse runoff from watersheds). Several common tests or measurements 
can be made in relation to the types of land use activities being evaluated (Kunkle et 
al. 1987; MacDonald et al. 1991). Generally, strategies are developed for the design 
and implementation of water quality monitoring plans. Good water quality 
monitoring plans focus on satisfying specific objectives, sample site selection, sample 
frequency, indicator parameters, instrumentation, logistics, sample analysis and data 
management (Ponce 1980a; Sanders et al. 1983; Kunkle et al. 1987). National Park 
Service guidance relating to monitoring design is contained in two recent documents 
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