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SUMMARY OF WATER-RESOURCES ACTIVITIES
OF THE U.S. GEOLOGICAL SURVEY
IN WASHINGTON: FISCAL YEAR 1991

INTRODUCTION

Water-resources-related activities of the U.S. Geological Survey (USGS) in Washington consist of collecting
water-resources data and conducting interpretive hydrologic investigations and research. The water-resources data
and the results of the interpretive investigations and research are published or released by the USGS or by cooperating
agencies. This report describes the data-collection activities and water-resources investigations in Washington for the

1991 fiscal year (October 1, 1990, to September 30, 1991).

The Washington District office is located in Tacoma, Wash., and Carl R. Goodwin is the Washington District
Chief. The district has three field offices, located in Tacoma, Spokane, and Pasco. The Washington District, along
with the Oregon and Idaho Districts, constitutes the Pacific Northwest Area, under the direction of Assistant Regional
Hydrologist Garald G. Parker, Jr. Requests for information should be addressed to:

District Chief

U.S. Geological Survey

Water Resources Division

1201 Pacific Avenue, Suite 600
Tacoma, Washington 98402
Telephone: (206) 593-6510

Tacoma Field Office

U.S. Geological Survey

Water Resources Division

1201 Pacific Avenue, Suite 520
Tacoma, Washington 98402
Telephone: (206) 593-6520

Pasco Field Office

U.S. Geological Survey

Water Resources Division

403 W. Lewis, P.O. Box 1344
Pasco, Washington 99301-1344
Telephone: (509) 547-2571

Spokane Field Office

U.S. Geological Survey
Water Resources Division
Room 694, U.S. Court House
West 920 Riverside Avenue
Spokane, Washington 99201
Telephone: (509) 353-2633



MISSION OF THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey was established by an act of Congress on March 3, 1879, in order to answer the need
for a permanent government agency at the Federal level to conduct, on a continuing, systematic, and scientific basis,
investigations of the "geological structure, mineral resources, and products of the national domain." Although a
number of laws and executive orders have expanded and modified the scope of the Survey's responsibilities during its
110-year history, the Survey has remained principally a scientific and technical investigation agency, as contrasted
with a developmental or regulatory one. Today the Survey is mandated to provide information for society to mitigate
the impact of floods, earthquakes, landslides, volcanoes, and droughts; to monitor the Nation's ground- and surface-
water supplies; to study the impact of man on the Nation's water resomices; to provide mapped information on the
Nation's landscape and land use; and to assess onshore and offshore en¢érgy and mineral resources. The Survey is the
principal source of scientific and technical expertise in the earth sciences within the Department of the Interior and the
Federal Government. The Survey's activities span a wide range of earth science research and services in the fields of
geology, hydrology, and cartography, and represent the continuing pursuit of the long-standing scientific missions of
the Survey.

L Source: Adapted (and updated December 1984) from U.S. Geological :Survey Yearbook for Fiscal Year 1983.




MISSION OF THE WATER RESOURCES DIVISION

The mission of the Water Resources Division, which supports the mission of the Geological Survey and the U.S.
Department of the Interior, is to develop and disseminate scientific knowledge and understanding of the Nation's water
resources. The activities carried out by the Water Resources Division fall into three broad categories: (1) resource
assessment; (2) research; and (3) coordinating the activities and cataloging the products of numerous other entities
involved in water research, data acquisition, or information transfer.

Resource Assessment. Resource assessment consists of':

o Collecting data on the quantity, quality, and use of surface water (rivers, streams, lakes, reservoirs, estuaries,
and glaciers); the quantity, quality, and use of ground water (including water in the unsaturated zone); the
quantity and quality of precipitation (as related to specific hydrologic investigations); and the quantities of
evaporation, transpiration, and ablation.

o Storing and disseminating these data.

o Interpreting these data and publishing the results of these interpretations. This interpretation involves the
inference of hydrologic causes, effects, and probabilities; and the extension, over space and time, of
information contained directly in the data.

o Developing and applying new methods of hydrologic data collection, analysis, and interpretation.

o Conducting areally focused interpretive investigations and appraisals at national, regional, State, or local scales.
These include characterizations of ground and surface waters and of precipitation chemistry; evaluation of
natural hydrologic hazards; and studies of other water-related topics. Frequently, these investigations involve
the development, testing, and application of mathematical models capable of predicting the hydrologic
consequences of management actions, development plans, or natural phenomena. These investigations are
carried out through specific Federal programs or in cooperation with State and local governments or other
Federal agencies. Results are published in State, local, U.S. Geological Survey, or other Federal agency
publications or in technical journals.

o Reporting to the Nation, on a regular basis, on the overall status of water resources and on hydrologic events
and water-resource issues.

Research. The Division conducts research in a wide variety of scientific disciplines--geochemistry, ecology,
geomorphology and sediment transport, water chemistry, ground-water hydrology, and surface-water hydrology--
particularly as these disciplines relate to the quantity, flow, and quality of surface water and ground water and to other
aspects of the hydrologic cycle. The research is directed toward:

o Improving the overall understanding of the pathways, rates of movement, and the physical, chemical, and
biological processes in the hydrologic cycle.

o Improving the overall understanding of the physical, chemical, and biological factors, both natural and
anthropogenic, that affect the water resource.

o Providing new strategies of data collection, analysis, and interpretation, in the light of new knowledge and
evolving scientific instruments and capabilities.

o Improving methods of predicting the response of hydrologic systems to stresses, whether hydraulic or chemical,
and whether of natural or human origin.



Coordinating the Activities and Catalogin Products of Other Entities Involved in Water R h, Data
Acquisition, or Information Transfer. This function has four major components:

o Coordinating water-data acquisition activities of Federal agencies (as mandated by Office of Management and
Budget Circular A-67).

0 Acquiring water-use data and developing State and national water-use data bases in cooperation with State
governments.

o Operating water information exchanges and centers, which prc:bvide all interested parties with indexing and
access to many sources of water data and information. |

o0 Administering extramural water-resources research, technology, development, academic training, and
information-transfer programs mandated by the Water Resources Research Act of 1984 (Public Law 98-424),
The Act mandates research oriented to the environmental values associated with the resource. The research
promoted by the Act involves many disciplines and activities other than those required in the assessment,
research, and coordinating functions of the Water Resources Division2

2 Mission statement by the Chief Hydrologist, September 18, 1984, updated to reflect recent additions.




COOPERATING AGENCIES

In Washington, many water-resources data-collection activities and interpretive hydrologic investigations are
conducted in cooperation with Federal, State, and local agencies. The agencies cooperating with the U.S. Geological
Survey on the projects summarized in this report were:

City of Castle Rock
City of Kelso
City of Longview
Cowlitz County
Guemes Island Environmental Trust
King County
Municipality of Metropolitan Seattle
Pacific County
Pierce County
Pierce County Surface Water Management Utility
Puyallup Tribe of Indians
Regional Water Association of South King County
Seattle-King County Health Department
Skagit Conservation District
Snohomish County
Swinomish Tribe
Thurston County Department of Public Works
Thurston County Health Department
Tulalip Tribal Board of Directors
U.S. Department of Energy
U.S. Department of the Interior

Bureau of Indian Affairs

National Park Service
U.S. Environmental Protection Agency
Washington Department of Ecology
Washington Department of Health
Washington Department of Natural Resources
Whatcom County Planning Department
Yakima Tribal Council



CbLLECTION OF WATER-RESOURCES QUANTITY AND QUALITY DATA

Hydrologic-data stations are maintained at selected locations throughout Washington and constitutc a water-
resources data network for obtaining records on stream discharge and stage, reservoir and lake stage and storage,
ground-water levels, well and spring discharge, and the quality of surface and ground water (figs. 1 to 3; table 1).
Every year new stations are added to the network and other stations are terminated; thus, the USGS has both a current
and a historical file of hydrologic data. Most water-resources data are stored in the USGS National Water Data Storage
and Retrieval System (WATSTORE) data base, and are available on request to water planners and others involved in
making decisions affecting Washington's water resources. Most Washington water-resources data are stored in the
Washington District office's National Water Information System (NWIS) data base, and likewise are available to the
public. These data can be retrieved in machine-readable form or in the form of computer-printed tables, statistical
summaries, and digital plots. Local assistance in the acquisition of services or products from WATSTORE or NWIS
can be obtained by contacting the Washington District Chief in Tacoma, Wash.

Surface-Water Data

Surface-water discharge (streamflow), stage (water level), and quality data are collected for general hydrologic
purposes, such as assessment of water resources, areal analysis, determination of long-term trends, research and special
studies, or for management and operational purposes. Data-collection platforms (DCP's), used for the transmission of
satellite-telemetered river-stage information, have been installed at 119sites throughout the State. Satellite-telemetry
acquisition of the information is essential to many agencies for operating reservoirs, predicting river stage and flood
conditions, and optimizing the availability and use of water resources. Data are received directly and in near real time
from the USGS ground-receive site located in Tacoma, Wash. After processing, the data are made available in near
real time to other agencies. \

|
|

Information from water-quality stations is used to monitor the quali? of surface water in Washington and to detect
temporal trends. The frequency of sample collection can vary from continuous, for selected constituents such as
temperature, conductivity, and pH, to annual, for data such as pesticide or radiochemical constituents. In addition to
the water-quality data collected at recurring intervals from fixed sites, a variety of information is collected at
miscellaneous sites as part of interpretive hydrologic studies. This information also is available from USGS files.

Periodic water-quality data such as concentrations of common ions, nutrients, and trace metals were obtained at
28 surface-water stations in fiscal year 1991 (see table 1). Eleven of these stations are part of a USGS nationwide
network known as the National Stream Quality Accounting Network (NASQAN), and one is part of the nationwide
Bench-Mark network that provides data used in the evaluation of trends in stream quality.
|

Water temperature is monitored continuously or daily at 19 sites, specific conductance at 9 sites, and pH at 4 sites.
Automatic instruments measure the characteristic of interest continuously throughout each day, enabling the
information to be summarized for the day as the daily maximum, minimum, and mean.

Suspended-sediment data are collected at 17 stations in Washington. Five stations are operated as daily stations,
and of the 12 periodic stations, 11 are NASQAN stations. The other one is operated in cooperation with the
Department of Energy. For the daily stations, concentrations of suspended sediment are determined for each daily
sample, and particle size is determined in selected samples. For the periodic stations, both concentrations and particle
size are determined for each sample collected.































































































































































PROJECT TITLE: - Occurrence and Quality
of Ground Water on Guemes
Island, Skagit County,
Washington

PROJECT NUMBER: WA-372

STUDY LOCATION: Skagit County,
northwestern Washington

COOPERATING AGENCIES: Skagit Conservation District
and Guemes Island
Environmental Trust

PROJECT CHIEF: Sue C. Kahle
PROJECT DURATION: April 1991 to June 1993

PROBLEM: The year-round population of Guemes Island is only about 700, but the summer population is typically
about 3,000. The evidence suggests that the island population growth is accelerating. As a result, long-term
residents are increasingly concerned that the ground-water resource on which most domestic water supplies are
based may not be adequate to support this additional development, or that the additional demands on the
resource may adversely affect its quantity and quality. Even though little is known about the island’s ground-
water resource in general, previous studies have shown evidence of local seawater intrusion. In addition,
residents are aware that arsenic has been reported in some wells on Lummi Island, directly north of Guemes
Island.

OBJECTIVES: The objectives of this project are to (1) describe the ground-water system using existing or readily
collectable data; (2) determine the general chemical characteristic of waters in the significant aquifers; (3)
describe any apparent widespread ground-water contarnination, including seawater intrusion; (4) prepare a
generalized water budget of the study area; and (5) design a long-term monitoring network for ground-water
levels and ground-water quality based on the results of the study.

APPROACH: The approach for this project is to (1) make a comprehensive inventory of 50 to 75 wells on the island,
and the principal springs; (2) construct a net of hydrogeologic sections using drillers' logs and other available
geologic data in order to correlate aquifers and confining units; (3) draw structure and thickness maps of
significant hydrogeologic units from these correlations and, if possible, determine the configuration and
altitude of the top of bedrock; (4) determine the general thickness of the glacial drift that covers most of the
island and assign all project wells to a specific hydrogeologic unit; (5) construct water-level contour maps for
the principal aquifers and determine ground-water flow directions; (6) choose 8 to 10 wells across the island
within various hydrogeologic regimes and monitor water levels for a period of 1 year; (7) calculate the
magnitude of seasonal water-level fluctuation within individual aquifers; (8) construct a generalized water
budget of the study area based on calculations of recharge and the results of a water-use survey; (9) select 20
to 25 inventoried wells and 3 to 4 springs and conduct water-quality sampling; and (10) sample 10 to 12 coastal
wells monthly for a period of 1 year and analyze the waters for chloride.

PROGRESS: Well inventory began, and historical water-quality and water-level data were gathered and reviewed. A

seismic reflection survey was conducted across a portion of the island in order to map lithologic changes at
depth.
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PLANS FOR FY 1992: Plans for the next fiscal year include the following work items: (1) inventory and measure
water levels in 50 to 75 wells; (2) create a data base and begin GIS coverages; (3) measure water levels in 8 to
10 wells monthly for 1 year; (4) sample for chloride concentration and measure water levels in 10 to 12 wells
monthly for 1 year; (5) install 5 or 6 precipitation gages and measure weekly for 1 year; (6) construct
hydrogeologic sections using existing surficial geologic maps, well drillers' records, and geologic data
collected in the field; (7) construct water-level contour maps; (8) construct top and thickness maps of significant
hydrogeologic units; (9) select 20 to 25 inventoried wells and 3 or 4 springs and conduct water-quality sampling
for analyses of specific conductance, pH, dissolved oxygen, alkalinity, major ions, nitrate, iron, manganese, and
fecal-coliform bacteria; (10) sample subsets of the wells for volatile organic compounds, arsenic, and septage-
related constituents such as boron and MBAs (detergents); and (11) summarize the results of the investigation
in a report for publication. W

|
|
|
|
|
|
|
|
\
|




PROJECT TITLE: Petroleum in Soil and
Ground Water at Longmire,
Washington, Mount Rainier
National Park

PROJECT NUMBER: WA-377
STUDY LOCATION: Longmire, Washington,

Mount Rainier National
Park

COOPERATING AGENCY: U.S. Department of the
Interior National Park
Service

PROJECT CHIEF: Steven S. Sumioka
PROJECT DURATION: August 1990 to October 1991

PROBLEM: An underground waste-oil storage tank leaked petroleum products to the surrounding soil. The extent of
contamination of soil and of ground water was not known.

OBJECTIVES: The objectives of this project were to (1) identify the petroleum product(s) found in the soil; (2)
determine the likely source(s) of the product(s); (3) determine the approximate extent of migration of the
product in soil above the water table; (4) determine depth to the water table and direction of ground-water flow;
and (5) determine if product has reached the water table and, if so, the approximate areal extent and relative
magnitude of ground-water contamination.

APPROACH: Five wells were drilled to the water table in the vicinity of the underground storage tank. Samples of
drill cuttings were collected to determine the degree of contamination of the soil. Water samples were collected
to determine the degree of ground-water contamination. Water levels were measured in the five wells and in
the nearby Nisqually River to determine local ground water-surface water relations.

PROGRESS: All field work scheduled for fiscal year 1991 was completed. Cuttings from the well closest (about 20
feet) to the tank had the largest concentration of petroleum product. Water samples from this well also had the
largest concentration of product. Samples of diesel oil and waste motor 0il were sent to the USGS Central
Laboratory for analysis as a means of identifying the product responsible for the contamination.

PLANS FOR FY 1992: Ground water will be sampled again, and water-level measurements will continue in wells
and the river. A summary report will be written and submitted for technical review.
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AVAILABILITY OF WASHINGTON DISTRICT REPORTS

Published reports are announced in the U.S. Geological Survey monthly periodical "New Publications of the
Geological Survey."

U.S. GEOLOGICAL SURVEY: OPEN-FILE REPORTS are available only through:

U.S. Geological Survey

Books and Open-File Reports Section
Box 25425, Federal Center

Denver, CO 80225

When ordering, please use the Open-File Report number and full title.
U.S. GEOLOGICAL SURVEY: WATER-RESOURCES INVESTIGATIONS REPORTS--Most are available

through Books and Open-File Reports (same address as above). When prdering, please use the Water-Resources
Investigations Report number and full title.

U.S. GEOLOGICAL SURVEY: WATER-RESOURCES DATA REPORTS for Washington and for the 1991 water
year are available only from:

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

When ordering, please use the NTIS number.

U.S. GEOLOGICAL SURVEY: PROFESSIONAL PAPERS, BULLET?INS, WATER-SUPPLY PAPERS,
TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS, CIRCULARS are available from:

U.S. Geological Survey
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