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* Seamless data transfer to NWIS by
NWQL

* Includes all analytical metadata

* Data validation by USGS Water
Science Centers

* 3-sets of eyes & consistent criteria

 Provisional data soon after analysis
« Approved data after review

NWISWeb
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-~ Paper or electronic

Field methods

Completeness

Measurements &
calculations




Basic Tenets of Data Review

s

Timeliness of review is critical

\.
s

Outlier doesn’t mean wrong

.

r Multiple lines of evidence invaluable

\ S

'Deal with problems quickly and thoroughly |

Lab staff are a tremendous asset

.




#1 Rule of Data Review

4 )

Consistency

\. Y




Review Criteria

Logic tests

J
N

Outlier identification and remedy




Logic Tests
(aka — Is it even possible?)

Part vs Whole

Ion Balance

1<pH <14

0<DO<20

0 °< Temperature < 40° C




Logic Tests
(aka — Is it even possible?)

>The illogical, if not impossible results:
e 0>DO > 20
e 0 > Temperature >40°C
«1>pH>14
> Typically these are field values
e Review field notes
o Revise the value only with proof.....don’t guess.




Logic Tests
Part vs Whole

» Dissolved concentrations cannot exceed total concentrations.
> e.g. Filtered Fe < Total Fe
> e.g. Where Total N = NO, + NO; + NH; + Organic N,

> NO,, NO;, NH;, and Organic N < Total N

» Allow for analytical variability and uncertainty:
> Concentrations > 1 mg/L, 10% exceedance is allowed

> Concentrations < 1 mg/L, exceedance may equal the LRL
of the least precise of the 2 methodes.




Logic Tests

lon Balance

> cations = X anions

5% difference OK for many natural waters

Differences >> 5% allowable at very low ionic strength

_/




OUTLIERS

an observation that is numerically
distant from the rest of the data

s

Outliers in space (1 well in a network)

\.

>
Outliers in time (new maximum in a time series)

\.
e

Outliers in relations (flow versus concentration)

.
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OUTLIERS

r N
Not all outliers are

bad....... :
N

they may only

be misunderstood
_
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OUTLIERS

Steps taken once identified

7

\.

Multiple lines of evidence to reject or accept

r

\.

Review field notes

7

\.

Review significant dependent relations

s
\.

Review field QC samples (field blanks)

7

\.

Discuss with lab

\.

Rerun the analysis




Outlier Identification & Remedy: Failed lon Balance

e

Yes No

r Does analysis include all major ions (MI's)? 1

Rlewefw tlrﬂeMslferles Were they
plots tor all Ml's. o requested?

|‘ Any outliers ID’'d? - r _‘
NO Yes

Yes Move on

Review SC vs MI’s Request and do Work with
and MI's vs Q rerun for better next lab to get
plots. Any outliers the outlier time value.
ID'd? | ‘
| Yes Reassess
Balance.
OK?

Reassess
Balance.

0] 4%
No \

: l s
=~ Talk with QW Spec
and NWQL Update w/new
value, QWDATA
., codes/comments,
document

Rerun outlier(s).
Reassess
balance.

OK?







SAMPLE CODING

-
Data can be rendered useless without comprehensive and
consistent metadata.

\_

-
Good metadata begins with good field notes, especially
observations.

\_




SAMPLE CODING

Consistent metadata required for each sample

7

Location, date, time
\.

Field methods and equipment used
\_

QC sample data
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Ready for Public Consumption

-
Approved data are set to “Approved” in

NWIS
.

-

Rejected data are maintained in NWIS but
masked from NWISWeb
\_

>
All approved data readily available through

NWISWeb, USGS web utilities and reports
\_ y

m

solamed for e atangng wertd




USGS DataSources

Annual Data Reports

NWISWeb
—_—
NWIS Mapper

WaterWatch

Water QualityWatch

GroundwaterWatch




Annual Data Reports

e

Supplements direct access to data

\.

Published for each USGS Water Science Center

Published electronically since 2007 Water Year

e

Includes on-line mapper utility for site location

\.
r

Completeness varies by Center

\.

http://wdr.water.usgs.gov/

m
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Annual Data Reports Mapper

{= Water Resources of the United States—Annual Water, Data Reports - Windows Internet Explorer
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NWISWeb

On-line access to 1.5 million sites nationwide

Real-time and historical data

Continuous and discrete measurement data

\.

Multiple search routines

7
\.

Multiple output options

7
\.

http://waterdata.usgs.gov/nwis




NWISWeb

USGS Water Data for the Nation - Windows Internet Explorer
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NWIS Mapper

Map-based web search utility for NWISWeb

(

Click and zoom or address searches

\.
r

Map, satellite, hybrid, or terrain backgrounds

\.

http://wdr.water.usgs.gov/nwisgmap/




NWIS Mapper —

{= Water Resources of the United States—National Water Information System (NWIS) Mapper - Windows Internet Explorer
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WaterWatch —

Streamflow web utility

(

\

Data synthesis by State or Region

s

Low and High-Flow statistical summaries

\

Map and tabular output

http://waterwatch.usgs.gov/




WaterWatch

{= WaterWatch -- Maps and graphs of, current water resources conditions - Windows Internet Explorer
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WaterQualityWatch

r

\_

Map utility for continuous water-quality data

Temperature, conductivity, pH, DO, turbidity

r
\.

http://waterwatch.usgs.gov/wqwatch/




WaterQualityWatch

time water quality - Windows Internet Explorer
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Groundwater Watch

Map utility for groundwater level data

\_

Continuous or discrete measurements

s
\.

Graphical and tabular output

e

\.

Plots and statistical summaries

http://groundwaterwatch.usgs.gov/

m
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Groundwater Watch
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USGS Publications__
Review and Approval Process

“Fundamental Science Practices”

Author 4 Publication

Supervisor

Peer
Reviewers

Science “Bureau Approving
Center Official”




USGS Report Series

Professional Paper

Scientific Investigations Report (SIR)

Scientific Investigations Map (SIM)

Circular

Techniques and Methods

Fact Sheet

Data Series

Open-File report




USGS Publications Warehouse: http://pubs.erusgs.gov
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USGS Publications Warehouse: http://pubs.er.usgs.gov
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Abstract

The Gilman mining district, known also in the past as the Red Cliff district, is in the mountains of southeastern Eagle County,
west-central Colorado. The district is the leading source of zinc in Colorado and one of the major base-metal mining districts in
the State. As valued at the time of production, total cutput of zing, silver, copper, lead, and gold through 1572 was about 5328
million. About 90 percent of this total was produced after 1920, The productive part of the district is an area of about 2 squara
miles (7.8 square kilometers) on the northeast side of the deep canyon of the Ezgle River between the small tovns of Gilman
and Red Cliff. The ore deposits are principally replacement deposits in delomites of Mississippian and Devonian age and in
quartzite of Cambrian age. A few productive veins occur in Precambrian rocks. The replacement deposits crop out in the cliffs of
the canyon wall and extend northeastward downdip beneath Battle Mountain, which is composed of a thick sequence of
Pennsylvanian clastic rocks. The deposits were originally worked through several separate mines along the canyon wall, but since
1318, all deposits in dolomite rocks, except some small cnes near Red Cliff, have baen worked through the Eagle mine of the
MNew Jarsey Zinc Company at Gilman. The Gilman district lies on the eastern flank of the huge anticline of the Sawatch Range.
near the steeply plunging north end of the anticline. Sedimentary rocks on the flank of this part of the anticline dip homeclinally
northeastward to a synclinal axis about 8 mi (miles) (13 km (kilometers> northeast of Gilman and then rise more steeply to the
Gore fault at the edge of the Gore Range. The homecdline is broken by only a few faults mest of which have displacements of less
than 100 ft (feet) (30 m (meters>. In contrast, the underlying Precambrian rocks are broken by numerocus faults and shear zones
related to the Homestake shear zone, 2 northeast-trending master shear zaone several miles wide. Fractures and shear zones
zlong the northwest side of the master zone extend beneath the Gilman district. The Gilman district is at the northwestern adge
of the northeast-trending Colorade mineral belt 2= defined by mineralized areas and bodies of intrusive porphyries. Neighboring
mining districts in the mineral belt to the southeast of Gilman are the Kokomo lead-zinc district, 13 mi (21 km) distant; the
Climax molybdenum district, 16 mi (26 km) distant; and the Leadville district, 20 mi (32 km) distant. These districts, as well as
others farther away, are characterized by abundant intrusive rocks of Laramide and middle Tertiary ages and by complex faults
systems. The Gilman district, in contrast, contains only a single sill of porphyry and has very simple geclogic structure. This
probably reflects a position either at the side of or high above a batholith that is inferred from geclogic and geophysical data to
underlie the mineral belt at shallow depth. The rock column preserved in the district consists, in succession downward, of (1) grit,
conglomerate, sandstone, and shale of the Pennsylvanian Minturn Formation, as much as 6,300 ft (1,920 m) thick: (2) shale,
limestone, and. sandstone of the Pennsylvanian Belden Formation, 200 ft (61 m] thick; (3] = sill of quartz latite porphyry of the
Cretacecus Pando Porphyry about 80 ft {24 m) thick intruded in the basal shale of the Belden Formation: (4] dolomitize
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whether conditions are getting better or worse over time; and how natural features and human activities affect those
conditions. Regional and national assessments are possible because of a consistent study design and uniform methods of data
Mercury in Fish, Water, and Se diment collection and analysis. Monitoring data are integrated with geographic information on hydrological characteristics, land use,
and other landscape features in models to extend water-quality understanding to unmonitored areas. Local, State, Tribal, and
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national stakeholders use NAWQA information to design and implement strategies for managing, protecting, and monitoring
water resources in many different hydrologic and land-use settings across the MNation.
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Changes in Nutrient and Sediment Concentrations in Streams and
Rivers of the United States, 1993-2003

For information on changes in nutrient concentrations and loads in streams and rivers and how these changes
correspond to streamflow and nutrient sources, see the USGS report: Mutrient Trends in Streams and Rivers of the

Phosphorus Concentrations

United States, 1993-2003 Flow-adjusted

i . : i . : . _ 1993-2003
For information on how trends in total nitrogen and total phosphorus concentrations vary by major geographic regions of L3
the U.S., see the article and supplemental material in Environmental Science and Technology: Regional Mutrient Trends in ‘.'. i

Streams and Rivers of the United States, 1993-2003

Technical Announcement

Maps - Changes in nutrient concentrations, sources, and
streamflow, 1993-2003

Changes in total phosphorus concentrations
Changes in total phosphorus concentrations, adjusted for streamflow

v, PR
v, I

s

Changes in total nitrogen concentrations
Changes in total nitrogen concentrations, adjusted for streamflow

Changes in streamflow

Changes in phosphorus and nitrogen inputs from manure

Changes in phosphorus and nitrogen inputs from fertilizer

Changes in population density and nitrogen loading from atmospheric deposition

Reference concentration
[milligrams per liter}

Less than or equal io 00658
0.0688 - 01750

Greater than or equal o 01751

i Explanation

Diraction of trend
A Upward
T Downward
o Mo significant trend
Magnitude of trend {percent from 1983 to
A Less than or equal to 33.0
AW 331-860
AT Greater than or equal to 68,
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reams and rivers and how these changes  —
GS report: Mutrient Trends in Streams and Rivers of the Tota) Phosphorus Concentrations

For information on changes in nutrient concentrations and |
correspond to streamflow and nutrient sources, see the

United States, 1993-2003 Flow-adjusted
i . : i . : i _ _ 1993-2003
For information on how trends in total nitrogen and total phosphorus concentrations vary by major geographic regions of ® ) L3
the U.S., see the article and supplemental material in Environmental Science and Technology: Regional Mutrient Trends in = ‘.'. i
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s Changes in total phosphorus concentrations V’,M h N
e Changes in total phosphorus concentrations, adjusted for streamflow ]:' Explanation
» Changes in total nitrogen concentrations ot roubbirrho i Direction of trend
+ Changes in total nitrogen concentrations, adjusted for streamflow Less than or equal o 00658 A Upward
o Changes in streamflow B 0060801750 : m:‘i‘:;mmﬂ

- - - W Greater than or equal 1o 0, 1751

¢ Changes in phosphorus and nitrogen inputs from manure Magnitude of trend {percent from 1953 to 2003}
e Changes in phosphorus and nitrogen inputs from fertilizer a¥  Less than or equal to 33.0
+ Changes in population density and nitrogen loading from atmospheric deposition AV 331-66.0
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Nutrient Trends in Streams and Rivers of the United States, 1993-2003

By Lori A. Sprague, David K. Mueller, Gregory E. Schwarz, and David L. Lorenz

Abstract First posted May 28, 2009

m Trends in streamflow and concentrations and loads of total phosphorus, total nitrogen, and e y
nitrate were determined for the period from 1993 to 2003 in selected streams and rivers of = Report PDF (12.3 MB) >

the United States. Flow-adjusted trends in concentration (the trends that would have R o e rererere R e ceormoceconn]
occurred in the absence of natural changes in streamflow), non-flow-adjusted trends in
e LD BRI T concentration (the trends resulting from both natural and human factors), and trends in For additional information contact:
load (trends in the nutrient mass transported downstream) were determined, and the } }
results were examined spatially to determine whether a consistent pattern of trends Dlre-::tor,|Co_IorIado Water Science Center
occurred across groups of sites at multiple locations. Relations between the trends and E‘IO&; E;;ﬂfég';z”s;tr:s‘;w
cgaggest in nutrient sources and streamflow are examined. See document for complete Denver, CO 80225
abstract.
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Emerging Contaminants Targeted in a Reconnaissance of Ground Water and
Untreated Drinking-Water Sources

Two national-scale reconnaissance studies recently conducted by the U.S. Geological Survey (USGS) were
the first to collect baseline information on the environmental cccurrence of pharmaceuticals, personal-care
products, detergents, flame retardants, naturally occurring sterols, and other organic contaminants in ground
water and untreated sources of drinking water in the United States. These contaminants are commonly
associated with human- and animal-waste sources, though other natural and human-related sources are also
possible. These studies follow a previous reconnaissance of U.S. streams (see side bar).

Ground Water

Ground-water samples were collected from a network of 47 wells with common environmental conditions and
which typically were not used for drinking water. The wells, in 18 states, were analyzed for 65 chemicals.
The most frequently detected chemicals include N, N-diethyltoluamide (insect repellant), bisphenol A (plastic-
and epoxy-manufacturing ingredient), tri(2-chloroethyl) phosphate (fire retardant), sulfamethoxazole
(veterinary and human antibiotic), and 4-octylphenol monoethoxylate (detergent metabolite). The

N

USGS scientizts collected water-guality samples from 121
locations as part of two national-scale reconnaissance

Toxics Home
About The Program
Research Projects

Crosscutting Topics

concentrations of chemicals detected were low. Eighty-seven percent of the 137 measured detections were
less than 1 microgram per liter (pg/L). Mixtures of chemicals were common. Although similar chemicals were
detected in the previous national stream reconnaissance, the chemicals were detected less frequently in this
study's ground-water sites (35 percent of the sites) than they were in the stream reconnaissance (86
percent of the sites).

Untreated Drinking-Water Sources

studies on the occurrence of organic wastewater
contaminants in ground water and untreated zources of
drinking water acrozs the United States. All of the zamples
were raw water, collected from =ampling ports at wellheads
for ground water (A) or at intake structures for surface
water (B) before any treatment or processing.

(Larger Version)

Water samples were collected from untreated sources of drinking water at 25 ground-water and 49 surface-water sites in 25 states and Puerto Rico. The
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G cweno] &

Subsurface Point-Source
‘Watershed-and Regional Scale
Methods Development

Agricultural Chemicals
Contaminant Occurrence
Contaminant Plumes
Contaminant Transport (GW)
Contaminant Tranzsport (SW)
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most frequently detected chemicals in surface water were cotinine {nicotine metabolite), and 1,7-dimethylxanthine {caffeine metabolite); and in ground water

were carbamazepine {pharmaceutical), bisphenol-A (plastic- and epoxy-manufacturing ingredient), 1,7-dimethylxanthine (caffeine metabolite), and tri(2- Meetings
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Emerging Contaminants FS
In 2002 the Toxic Substances Hydrology B
Program published the results of the
"Mational Reconnaissance of
Pharmaceuticals, Hormones, and Other
Organic Wastewater Contaminants in
Streams." The study documented the
presence of low levels of many emerging
contaminants, including prescription and
non-prescription drugs, hormones, and
other wastewater compounds, in a
network of 139 targeted streams across
the United States. This study was the
References IS ; =scale examination of
emerging contaminante T ms and

™ Barnes, K.K., Kolpin, 0.W., Furlong, E.T., Zaugg, S.D., Meyer, M.T., and Barber, L.B., 2008, A national sr:lpported_ the UdSGS lmlﬁﬁlt}n r:o =i :
reconnaissance of pharmaceuticals and other organic wastewater contaminants in the United States--1. the quantity and quality of the Nation's
Groundwater: Science of the Total Environment, doi:10.1016/]j.scitotenv.2008.04.028. water resources.

Recent advances in laboratory analytical methods have given scientists the tools to detect a wide range of
contaminants in the environment at extremely low concentrations. The findings of these reconnaissance studies
support other recent scientific studies using low-level detection technologies that document the environmental
presence of chemicals not commonly monitored in water resources—chemicals often associated with human and
animal wastewaters and biosolids. As detection technologies improve, scientists are likely to find more and a
larger variety of these chemicals in ground water, streams, rivers, and drinking-water sources in the future. It is
important to note that detection at a low concentration does not necessarily signal a health concern, and that
some of the chemicals detected in these reconnaissance studies can occur naturally. Data from these surveys
will help scientists, regulators, water-resource managers, and health professionals to determine if the
concentrations and mixtures of chemicals measured in these waters pose a threat to human or environmental
health, and will help with the development of mitigating strategies where needed.

Eocazio, M.1., Kolpin, D.W., Barnes, K.K., Furlong, E.T., Meyer, M.T., Zaugg, S.D., Barber, L.B., and Thurman, More Information

E.M., 2008, A national reconnaissance for pharmaceuticals and other organic wastewater contaminants in

the United States--1I. Untreated drinking water sources: Science of the Total Environment, *+ MNational Stream Reconnaissance for
doi:10.1016/].scitotenv.2008.02.021. Emerging Contaminants

Barnes, K.K., Kolpin, D.W., Focazio, M.J., Furlong, E.T., Meyer, M.T., Zaugg, S.D., Haack, S.K., Barber, L.B.,
and Thurman, E.M., 2008, Water-quality data for pharmaceuticals and other organic wastewater contaminants in ground water and in untreated drinkin
S~ water sources in the United States, 2000-01: U.S. Geological Survey Open-File Report 2008-1293, 6 p. plus tables.

More Information

» Emerging Contaminants National Source-Water Reconnaissance

# Emerging Contaminants National Ground-Water Reconnaissance TWO Jou rnal Art|C|eS, One Open'f”e report
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Water-Quality Data for Pharmaceuticals and Other Organic Wastewater Contaminants in
Ground Water and in Untreated Drinking Water Sources in the United States, 2000-01

By Kimberlee K. Barnes, Dana W. Kolpin, Michael J. Focazio, Edward T. Furlong, Michael T. Meyer, Steven D. Zaugg, Sheridan K. Haack, Larry
B. Barber, and E. Michael Thurman

Water-Quality Data lor Pharmaceuticals and Other Organic
Wastewater Conlaminants in Groind Water and in Untreated
Drinking Water Sowrces in the United States, 2000-01
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Abstract

This report presents water-quality data from two nationwide studies on the occurrence and
distribution of organic wastewater contaminants. These data are part of the continuing effort
of the U.S. Geological Survey Toxic Substances Hydrology Program to collect baseline
information on the environmental occurrence of pharmaceuticals and other organic
wastewater contaminants.

In 2000, samples were collected from 47 ambient ground-water sites (not drinking-water
wells) in 18 states and analyzed for 65 organic wastewater contaminants. In the summer of
2001, samples were collected from 74 sources of raw, untreated, drinking water in 25 states
and Puerto Rico and analyzed for 100 organic wastewater contaminants. These sources
comprise 25 ground-water and 49 surface-water sources of drinking water serving populations
ranging from one family to more than & million people. Site selection for both studies focused
on areas known or suspected to contain sources of animal and/or human wastewater.

The five most frequently detected compounds in samples collected from ambient ground-
water sites are N,N-diethyltoluamide (35 percent, insect repellant), bisphenol & {30 percent,
plastic- and epoxy-manufacturing ingredient), tri{2-chloroethy) phosphate (30 percent, fire
retardant), sulfamethoxazole (23 percent, veterinary and human antibiotic), and 4-octylphenol

monoethoxylate (19 percent, detergent metabaolite). The five most frequently detected organic wastewater contaminants in samples
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1. Map showing location of surface- and ground-water sampling sites, 2000
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Tables
[Click on table title to view in Excel format] =

1. Surface- and ground-water sites analyzed in 2000 and 2001 _>
2. Samples collected rrom surtace- and ground-water sites analyzed for selected
antibiotic analytes in 2000 and 2001

3. Samples collected from surface- and ground-water sites analyzed for selected
human pharmaceutical analytes in 2000 and 2001

4. Samples collected from surface- and ground-water sites analyzed for selected
organic wastewater analytes in 2000 and 2001

5. (Quality-assurance samples from surface- and ground-water sites analyzed in
2000 and 2001

6. Naturally occurring compounds
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Table 1. Surface- and ground-water sites analyzed in 2000 and 2001.
[USGS, U.S. Geological Survey; ID, identification; SRCWTR-T4 sites, untreated drinking water sources study, Focazio and others, 2008;
GWRECON-47 sites, ground—water‘study, Barnes and others, 2008; NA, not available] 2
Site
2 | Project code code Site name USGS Site ID
3 |SRCWTR ALD1s Hamilton Creek at Snow RD near Semmes 02480002
4 |SRCWTR ALOZs Hamilton Creek at Pump Station intake 02480004
5 |GWRECON CAD1g 001MO0BE28K001S 340824116212701
i GWRECON CADZg CAwvalley dairy - well MA
7 |GWRECON CAD4g CA field well MA
8 |GWRECON FLO1g EVANS DE-02 302017083111201
9 |GWRECON FLOZg Blue Springs near Dell 02319950
10 |GWRECON FLOZg Well 300310083085001
11 |SRCWTR FLO3s Caloosahatchee River 264311081405301
12 |GWRECON FLO4g Pinco WWSTP S.T. well near Crystal Beach 280632082455003
13 |GWRECON FLOSg Buckhorn Springs BH-2A NRSD well near Brandon 275421082150401
14 |SRCWTR FLOGg cwwi 301900084144901
15 |SRCWTR FLO7g cwwz 301859084141901
16 |GWRECON GAD1g 12L061 313020084142501
1 SRCWTR GADSBs Ccmulgee River above Macon 325437083395301
18 |SRCWTR GADYs Dostanaula River at Rome 02388520
19 |SRCWTR HIo1g Schofield MW2-2 212959158031901
20 |SRCWTR HI0Z2g Schofield MW2-3 212904158025101
21 |GWRECON ID01g 095 16E 03ABCH 424040114335501
22 |GWRECON ID02g 04N 01W 03ADBBA 434302116261301
23 |SRCWTR ID03g 4M 2ZE 32CAD1 433820116143401
24 SRCWTR ID04g 025 34E 24ACBCH 431410112252401
25 | GWRECON INO1g Residential well, Elkhart 414218086001101
26 | GWRECON INO2g USEPA well 1164 at Himco Landfill, Elkhart 414216086001701
27 | GWRECON INO3g USEPA well 1014 at Himco Landfill, Elkhart 414215086001702
28 SRCWTR K301s Kansas River near Desoto 06892350
ﬁ SRCWTR KS02s Little Arkansas River near Sedgwick 07144100
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Washington. October 1980.

Lahar from May 18, 1980, down the South Fork Toutle River drainage,

west flank of Mount St. Helens. Photo by Lyn Topinka. Cowlitz County, ID. CVO-F. 121ct

Washington. October 4, 1980. cvof0121

Aerial view of eruption of Mount St. Helens. Skamania County, ID. Mount St. Helens -
Washington. May 18, 1980. Published opposite p. 1 in U.5. Geological 2

Survey. Yearbook. 1980. mshQ0002

™S

Mounf\5t. Helens in eruption on May 18, 1980; with the upper third of ID. Mount St. Helens -
the mguntain centered in the photo? Mount Adams in background. 3

Skamgnia County, Washington. mshQ0003 y
Eastern Washington resident sweeping ash from the May 18, 1980

eruption of Mount St. Helens from the roof of his house. Washington. ID. Mount St. Helens -
After May 18, 1980. Lower photo, page 17 in U.S. Geological Survey. 3ct

Eruptions of Mount St. Helens: Past, Present, and Future by Robert 1. mshct003

Tilling. 1984.

ID. Mount St. Helens
4
msh00004

Closer view of crater of Mount St. Helens on May 18, 1980. Skamania
County, Washington.
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Mount St. Helens in eruption on May 18, 1980; with the upper third of the mountain centered in the photo? Mount Adams in backaground. Skamania County, Washington.
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L L . . 1D. Steph LW, 1346
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Yellowstone National Park, Wyoming. Lone Star Geyser in Lone Star ID. Jackson, W.H. 244
Geyser Basin. 1883(7). jwh00244

Yellowstone National Park, Wyoming. Rendezvous camp at Fort D.A.
Russell near Cheyenne where the survey was organized and equipped ID. Jackson, W.H. 247
for field service. 1870. U.5. Geological and Geographical Survey of the jwh00247

Territories (Hayden Survey).

Wyoming. Group of all the members of the Survey, made while in camp
t Red Buttes at the junction of the North Platte and Sweetwater
RN\ers. Standing left to right: John "Potato John" Raymond and "Val,"
s; Sanford R. Gifford, landscape painter; Henry W. Elliott, artist;

s Stevenson, assistant; H.D. Schmidt, naturalist; E. Campbell
Carrjngton, zoologist; L.A. Bartlett, general assistant; William Henry
Jackison, photographer. Sitting left to right: C.S. Turnbull, secretary;
1.H/ Beaman, meteorologist; Ferdinand.V. Hayden, geologist in charge;
Cyfus Thomas, agriculturist; Raphael, hunter; A.L. Ford, mineralogist. —
70.U.S. Geological and Geographical Survey of the Territories
(Hayden Survey). See also photo jwh00283.

ID. Jackson, W.H. 282
jwh00282

Wyoming. Group of all the members of the Survey, made while in camp
at Red Buttes at the junction of the North Platte and Sweetwater
Rivers. Standing left to right: John "Potato John" Raymond and "Val,"
cooks; Sanford R. Gifford, landscape painter; Henry W. Elliott, artist;
James Stevenson, assistant; H.D. Schmidt, naturalist; E. Campbell
Carrington, zoologist; L.A. Bartlett, general assistant; William Henry
Jackson, photographer. Sitting left to right: C.5. Turnbull, secretary;
J.H. Beaman, meteorologist; Ferdinand V. Hayden, geologist in charge;

Cyrus Thomas, agriculturist; Raphael, hunter; A.L. Ford, mineralogist.
Avaniect 24 1970 11 € Canlanicesl and Canaranhical Comense afF Hhas
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ID. Jackson, W.H. 283
jwh00283
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