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A PLAN FOR MANAGING GROUND-WATER QUALITY DATA IN ALASKA 

by 
J. A. Munter 1 

ABSTRACT 

Collection of ground-water quality data in Alaska has increased sub- 
stantially in recent years, creating a demand for efficient data management, 
storage, and retrieval. This report presents a plan to computerize ground- 
water quality data in a cost-effective way according to minimum standards for 
data completeness. The plan objective is to promote industry-wide data col- 
lection and storage methods which will make reliable data more accessible to 
present and future users. The plan relies primarily on the National Water 
Information System (NWIS) of the U.S. Geological Survey (USGS) for hardware 
and software support, with funding from the state under a cooperative program. 
Initial data input is likely to be complex and cumbersome; however, enhanced 
data reporting by data generators will streamline the process. Microcomputer 
databases with appropriate parameter fields can be transferred to the NWIS 
database. Data retrieval can be performed by request to USGS or via modem 
onto paper, diskette, or magnetic tape, using an extensive library of user- 
friendly NWIS retrieval software. Eventually, data entry and retrieval is 
envisioned to be performed by microcomputer and NWIS-supplied software any- 
where in the state. Responsibility for data verification must be shared by 
the USGS and the source agency for the data. Interagency participation and 
discussion will be vital in the continuing effort to develop and refine an 
integrated ground-water quality data management system. 

INTRODUCTION 

Ground-water data are collected in Alaska by state, federal, and local 
agencies. These data are used (1) in compliance monitoring of solid waste 
landfills, public drinking water systems, wastewater disposal systems, and 
coal mines; (2) for investigations of ground-water contamination; and (3) in 
evaluation of areawide ground-water conditions. Many of these data are not 
now stored or generally available for systematic retrieval by agency or 
private-sector users. 

The importance of comprehensive ground-water data management has been 
recognized recently at the national level by the U.S. Environmental Protection 
Agency (EPA, 1987), because numerous EPA programs tend to generate large quan- 
tities of data that cannot be readily shared. Since many EPA programs in 
Alaska have been delegated to the Alaska Department of Environmental Conserva- 
tion (DEC, 1989), the State has become a major collector of water-quality data. 
The State of Alaska also has a well-defined public mandate in AS 41.08.017(a) 
to collect and manage water data: 

Systematic collection, recording, evaluation, and distri- 
bution of data on the quantity, location and quality of 

1 
Division of Geological and Geophysical Surveys, P.O. Box 772116, Eagle River, 
Alaska 99577. 



water of the state in the ground, on the surface of the 
ground, or along the coasts, are in the public interest 
and necessary to the orderly domestic and industrial 
development of the state. 

This report presents a plan for managing ground-water quality data in 
Alaska that will make these data more useful, both in their original, specific 
application and in broader, future applications. These are compatible func- 
tions, because routine turnover of personnel commonly requires that new staff 
review historical data in order to deal effectively with current issues in 
projects and programs. Well-managed data also assist government, industry, 
and researchers in a variety of activities ranging from regional assessments 
to site-specific investigations at or near earlier data collection sites. 

A ground-water quality data management system is defined as a scheme for 
collecting data according to core standards of completeness and reliability 
and for processing data according to criteria for verification, access, re- 
trieval and analysis, within constraints imposed by agency mandates, available 
funding, and the condition of historic data. The scope of the system includes 
all historic data, subject to a determination of their completeness and 
reliability. 

A major portion of this report integrates the plan for ground-water qual- 
ity data with other existing ground-water database systems. This integration 
is necessary because (1) most wells provide a variety of ground-water data; 
and (2) integration of several types of ground-water data is usually necessary 
to solve ground-water problems or issue facility permits. 

Use of any statewide interagency ground-water data management system 
requires the general consensus and cooperation of numerous data gatherers in 
Alaska. This plan should therefore be considered flexible and subject to 
change as implementation proceeds and working knowledge is gained. Agencies 
or industries affected by changes suggested in this report may want to meet 
periodically to review and refine data management practices where appropriate. 
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REVIEW OF GROUND-WATER DATA MANAGEMENT SYSTEMS 

Ground-water data, whether collected only once (such as location, alti- 
tude, or construction of a well) or periodically (such as for water level or 
water quality), may be classified into eight components: 

1. Site location and use information; 
2. Hydrogeologic information; 
3. Well construction and development information; 
4. Periodic and continuous water-level data; 
5. Aquifer-test data; 



6. Field or laboratory determinations of water-quality parameters; 
7. Field or laboratory quality assurance and quality control (QA/QC) 

information; and 
8. Water (including wastewater) extraction or injection information 

(collectively known as water-use data). 

Of these eight components, comprehensive computerized data systems currently 
exist and are routinely used in Alaska for components 1, 2, 3, 4, and 8. The 
first three components are commonly referred to as well-log data. 

Well-log and Water-use Data Systems 

The water rights program of the Alaska Department of Natural Resources 
(DNR) Division of Land and Water Management (DLWM) is a major source of water 
data in Alaska. Drillers submit well logs directly to DLWM, and water users 
submit well logs with water rights applications; DLWM enters water rights in- 
formation and cursory well-log data into DNR's Land Administration System (LAS). 
D L W  assigns latitude, longitude, township, range, section, and fourth-quarter- 
section identifiers to water data sites and periodically transfers well logs 
to the Division of Geological and Geophysical Surveys (DGGS) within DNR; DGGS 
enters water-use data into the LAS and publishes annual summaries. 

DGGS also receives well logs from drillers, the Municipality of Anchorage 
(MOA), and other agencies in DGGS project areas, and uses its computerized 
well-log tracking system (WELTS) to store cursory well-log data. Well logs 
are manually filed in numerical order by unique WELTS-assigned index number. 
The WELTS system is designed to be an intermediate filing system, pending com- 
prehensive entry of well-log data into the U.S. Geological Survey's Ground- 
Water Site Inventory (GWSI) system. During calendar year 1989, data from 
1,183 wells were entered into GWSI through WELTS. An accumulation of 6,114 
DGGS well logs awaited entry into GWSI as of November 21, 1989. Funding 
limitations preclude more rapid data entry. 

Through its GWSI system, USGS checks incoming well logs for previously 
entered, duplicate logs, determines and verifies location, maintains a loca- 
tion-based, manual filing system, and enters virtually all log data into GWSI. 

Water-well or monitoring-well logs received by DEC through any of several 
programs are filed manually in case files, facility files, or archived files 
at various DEC offices and not routinely transmitted to DLWM, DGGS, or USGS. 
No computerized indexing or tracking system exists at DEC for well logs. 

Water-level Data Systems 

Periodic water-level measurements are made at numerous observation wells 
in Alaska. Data from most of these wells are stored in the USGS Daily Values 
file, and the remainder are on file at DGGS. Data from 225 wells monitored 
during 1984 have been published (Still and Brunett, 1987). Some data are also 
published in annual USGS data reports. 



Aquifer-test Data Systems 

Aquifer-test data are not widely computerized in Alaska. The GWSI 
system, however, does have the capability for storing a variety of data 
generated from short-term well-yield tests or long-term aquifer tests. 

Water-quality Data Systems 

Sources of water-quality data in Alaska were reviewed by Munter (1987) 
and Maynard (1988), who contacted 39 data-collecting agencies or programs and 
located data in 228 reports and in various computer and manual filing systems. 
Major data sources in Alaska are listed in table 1 and summarized below. 

In its QWDATA file, the USGS maintains a ground-water-quality database on 
a Prime minicomputer at Anchorage for approximately 1,700 sites. These data 
are periodically updated to the USGS national WATSTORE system at Reston, Vir- 
gini~, and to the EPA national STORET system at Research Triangle Park, North 
Carolina. The USGS calls its centralized nationwide network of well-log, 
water-quality, water-use, and water-level data the National Water Information 
Systen (NWIS) . 

Sites of actual or potential ground-water contamination managed by the 
U.S. Air Force in Alaska utilize the Installation Restoration Program Informa- 
tion Management System (IRPIMS). This database system, developed during 1988 
by a contractor for the Air Force, contains ground-water quality data from 
1988 fieldwork. Data are not compatible for STORET input without additional 
programming (D. Dietzel, USAF/OEHL Brooks AFB, Texas, oral commun., 1988). 

The DEC Drinking Water Program maintains a computerized database (using 
Revelation software) containing information from 1,551 public water systems 
(as of February 1988) which use ground water for part or all of their supply 
(Maynard, 1988). Locations of points of water intake for these systems are 
not computerized and, in some cases, are not obtainable from DEC records. As 
of December 13, 1988, the STORET system contained water quality data from 673 
sample locations obtained from the Drinking Water Program (Bill Bogue, EPA, 
written commun., 1988). These data include an unknown number of treated, 
surface-water, and mixed surface- and ground-water samples. 

The DEC solid waste program maintains manual files of ground-water 
quality data for about 30 solid waste facilities in Alaska. Although these 
are not computerized at DEC, data collected by MOA Solid Waste Services and 
USGS (under cooperative programs with facility operators) are computerized. 

Ambient trend monitoring data are collected by MOA at 85 shallow wells. 
Data collected by the USGS at 48 of these wells sampled during 1985 and 1986 
are stored in the WATSTORE and STORET systems. All monitoring data are anti- 
cipated to be stored in an MOA database system currently nearing completion 
(Marc Little, MOA, oral commun., December 1988). 

Numerous investigations have been conducted in Alaska at sites of actual 
or potential ground-water contamination; these investigations typically 
involve several DEC programs. At DEC, only data from the Anchor Point, 



Table 1. Major sources of ground-water quality data in Alaska. 

Principal 
database 

Agency Program Location(s) system 

Federal 

U.S. Geological Water Resources Anchorage NWIS , 
Survey Div. (Alaska Dist.) WATSTORE 

U.S. Environmental Alaska Operations Anchorage STORET 
Protection Agency 

U.S. Fish&Wildlife Nationalwildlife Anchorage STORET 
Service Refuges 

U.S. Department of Installation Re- Elmendorf AFB, I RP IMS 
Defense (Air ~ o r c e ) ~  storation Program Anchorage 

State 

Alaska Department of 
Environment a1 
Conservation: Laboratory Douglas PCSTORET 

Oil Pollution Anchorage, Juneau, 
Control Soldotna, Fairbanks various 
Public Water Anchorage, Juneau, Revelation 
Systems Fairbanks 

Solid Waste Anchorage, Fairbanks none 

Wastewater Anchorage none 

Leaking Underground Anchorage, Juneau, none 
Storage Tanks (LUST) Fairbanks 

Hazardous Waste Juneau none 

Alaska Department Fish Hatcheries 
of Fish and Game (FRED Div. ) 

Alaska Division of Surface Mining 
Mining 

various none 

Anchorage none 

Alaska Division of Water Resources Eagle River, INFOS I1 
Geological and Fairbanks (WELTS) 
Geophysical Surveys 

University of Alaska Water Resource 
Center 

Fairbanks UA Computer 
Network 

a Local Governments 

Municipality of 
Anchorage: Water Quality Anchorage Clipper 

On-site Services Anchorage Clipper 

a 
Does not include solid waste, public water-supply, or other data available 

through listed state programs. 



S t e r l i n g ,  and P e t e r s  Creek i n v e s t i g a t i o n s  have been computerized.  The d a t a -  
b a s e s  u s e  commercially a v a i l a b l e  s o f t w a r e  packages .  

An a d d i t i o n a l  source  of ground-water q u a l i t y  d a t a  ( n o t  r e p o r t e d  i n  Munter 
[I9871 o r  Maynard [1988]) i s  t h e  Leaking underground S t o r a g e  Tank (LUST) pro- 
gram o p e r a t e d  by DEC i n  coopera t ion  w i t h  EPA. I n v e s t i g a t i o n s  were conducted 
d u r i n g  1988 a t  43  s i t e s  i n  Alaska,  commonly r e s u l t i n g  i n  c o l l e c t i o n  of ground- 
w a t e r  d a t a  ( S .  Osborn, DEC, o r a l  commun., 1988).  These d a t a  a r e  n o t  system- 
a t i c a l l y  computer ized.  Also a b s e n t  from p r e v i o u s  i n v e n t o r i e s  i s  a  d a t a b a s e  
developed f o r  ground-water q u a l i t y  d a t a  c o l l e c t e d  i n  t h e  h i l l s  su r rounding  
F a i r b a n k s  (Weber, 1985). T h i s  s t u d y  d i s c u s s e s  d a t a b a s e  compi la t ion  problems 
and methodologies  which would be a p p l i c a b l e  s t a t e w i d e .  

Tab le  2 summarizes t h e  degree  t o  which e x i s t i n g  s t a t e w i d e  d a t a b a s e s  in -  
c l u d e  v a r i o u s  ground-water d a t a  components; o n l y  t h e  NWIS system i s  c a p a b l e  of 
s t o r i n g  many of t h e  components i n  a  thorough manner. Although NWIS s t o r e s  
a q u i f e r - t e s t  d a t a  incomple te ly ,  i t  does  a  f a r  more thorough j o b  of s t o r i n g  
t h i s  d a t a  component than  do o t h e r  d a t a b a s e s .  A d d i t i o n a l  d e t a i l s  of NWIS and 
STORET d a t a b a s e s  a r e  d i s c u s s e d  on pp.  9 and 10. 

A common f e a t u r e  of d a t a b a s e s  d i s c u s s e d  i n  t h i s  r e p o r t  i s  t h a t  each con- 
t a i n s  a  s i t e  i d e n t i f i e r  o r  l o c a t i o n  d e s c r i p t i o n ,  o r  both .  An u n d e r s t a n d i n g  of 
t h e  p r o c e s s  by which i d e n t i f i e r s  a r e  a s s i g n e d  i s  c r i t i c a l ,  because  t h e  t y p e  of 
i d e n t i f i e r  used (1) a f f e c t s  t h e  speed and c o s t  of d a t a  e n t r y  and r e t r i e v a l  and 
( 2 )  d e t e r m i n e s  t h e  u s e f u l n e s s  of d a t a  t o  t h e  u s e r .  

The WELTS d a t a b a s e  and most commercia l ly  a v a i l a b l e  PC s o f t w a r e  d a t a b a s e s  
u s e  e i t h e r  a r b i t r a r i l y  ass igned  w e l l  names and numbers o r  parcel -based l o c a t i o n  
d e s c r i p t i o n s  ( l o t ,  b lock ,  s u b d i v i s i o n ) .  A r b i t r a r i l y  a s s i g n e d  i d e n t i f i e r s  simp- 
l i f y  d a t a  e n t r y  ( t h e  Reve la t ion  d a t a b a s e  u s e s  t h i s  type  of i d e n t i f i e r )  b u t  a r e  
n o t  v e r y  u s e f u l  f o r  areawide d a t a  r e t r i e v a l ,  because  t h e y  do n o t  s p e c i f y  l a t i -  
t u d e  and l o n g i t u d e  of t h e  w e l l .  Parcel -based l o c a t i o n  d e s c r i p t i o n s  a l s o  simp- 
l i f y  e n t r y ,  because  they have sometimes been pre-ass igned by l o c a l  governments 
o r  DEC f i e l d  o f f i c e s  f o r  o t h e r  purposes .  Although computerized geograph ic  i n -  
f o r m a t i o n  systems u t i l i z i n g  parce l -based  l o c a t i o n  d a t a  a r e  a v a i l a b l e ,  d isadvan-  
t a g e s  of parcel -based l o c a t i o n  d e s c r i p t i o n s  i n  s t a t e w i d e  a p p l i c a t i o n  i n c l u d e :  

1. S u b d i v i s i o n s  i n  d i f f e r e n t  boroughs may have t h e  same name. 
2.  P a r c e l  names w i t h i n  a  borough may change w i t h  t ime.  
3 .  New s u b d i v i s i o n s  a r e  c o n s t a n t l y  b e i n g  c r e a t e d .  
4 .  P a r c e l  names a r e  h i g h l y  non-uniform i n  format .  
5.  Well l o c a t i o n s  w i t h i n  l a r g e  p a r c e l s  a r e  vague. 
6 .  M u l t i p l e  w e l l s  w i t h i n  a s i n g l e  p a r c e l  r e q u i r e  s e p a r a t e  

d i s t i n g u i s h i n g  i d e n t i f i e r s .  
7 .  P a r c e l  base  maps ( p l a t  maps) c a n  be p r o p r i e t a r y .  
8.  P a r c e l  base  maps r e q u i r e  f r e q u e n t  u p d a t i n g .  

LAS and NWIS a r e  c u r r e n t l y  t h e  o n l y  d a t a b a s e s  i n  which w e l l  l o c a t i o n s  a r e  
determined by land-survey system (sect ion- township-range)  and l a t i t u d e  and lon-  
g i t u d e ;  t h i s  i s  a  r e l a t i v e l y  l a b o r i o u s  p r o c e s s  which r e q u i r e s  t e c h n i c a l  t r a i n -  
i n g  and v e r i f i c a t i o n  of r e s u l t s .  The system,  however, e n a b l e s  a  u s e r  t o  e a s i l y  
r e t r i e v e  d a t a  by r e f e r r i n g  t o  any r e g u l a r  o r  i r r e g u l a r  map polygon. S e l e c t e d  
d a t a  s e t s  can be r e a d i l y  t r a n s f e r r e d  t o  mapping, s t a t i s t i c a l ,  o r  g r a p h i c s  s o f t -  
ware--although convers ion  of d a t a  t o  r e c t i l i n e a r  c o o r d i n a t e s  may be n e c e s s a r y .  



Table 2. Summary of data-storage capabilities of existing statewide ground- 
water databases. Descriptions indicate degree to which components are 
included in each database. 

Ground-water data components 

Site 
info r- 

Database mat ion 

LAS (DNR) T 
WELTS (DGGS ) I 
NWIS (USGS): 
GWS I T 
QWDATA T 
DAILY VALUES T 
GlATER USE T 

STORET (EPA) 
(including 
PCSTORET) I 

Revelat ion 
(DEC Drinking 
Water Program) I 

Hydro- 
geologic 
data 

I 
S 

T 
N 
N 
N 

I 

N 

Well 
cons t ruc- 

t ion 
data 

I 
S 

T 
N 
N 
f: 

I 

N 

Water 
level 
data 

Aquifer 
test 
data 

N 
N 

I 
N 
N 
N 

N 

N 

Water 
quality 
para- 

meters 

N 
N 

I 
T 
N 
N 

T 

I 

Water 
use 
data 

T 
N 

S 
N 
N 
T 

N 

S 

T = Thoroughly 
I = Intermittently or incompletely 
S = Seldom or superficially 
N = Not at all 

Some data in STORET were copied from WATSTORE and contain site identifiers 
and location descriptions similar to those in the NWIS system. STORET also 
contains data obtained from the DEC Drinking Water Program, entered using arbi- 
trary site identifiers and latitude-longituae coordinates that are less precise 
than the NWIS data. 

USE OF GROUND-WATER DATA PMKAGEMENT SYSTEMS 

The key concept underlying a comprehensive ground-water data management 
system is that it is less expensive and more useful to enter and store ground- 
water data properly than to search through old and often incomplete records, 
recollect the data, or make guesses or assumptions about historic conditions 
that cannot be verified. Without a management system, entire data sets or 
critical auxiliary information such as well location may be lost. Also, data 
archived in obscure locations anlong volumes of other information is effective- 
ly lost for many purposes. Ground-water data have long-term value that can be 
eroded by inadequate data management practices. 

Because many sites where ground-water data are collected have regulatory 
lifespans longer than the tenure of many regulatory staff members, it is 
particularly important to have information readily available to new personnel. 
Ready access to data is also important as investigations evolve from initial 



assessment to areawide or long-term evaluations. For areawide or long-term 
evaluations, the process of obtaining and verifying historic data may be 
prohibitively expensive or only marginally successful if an effective data 
management system has not been operating. 

Practical applications for ground-water data include ground-water resource 
evaluation, facility siting, permitting and permit compliance evaluation, pota- 
bility or industrial use determination, spill response, assessment and clean- 
up, long-term contaminant detection monitoring, responding to public concerns 
or inquiries, and substantiating enforcement actions and lawsuits. 

The size of Alaska and the diversity of its data-using community dictate 
that most practical applications of the data will be distributed throughout 
the state and performed on personal computers. Therefore, ease of access to 
the data management system and PC-compatible data are essential. 

DESIGK OF AN INTERAGENCY GROUND-WATER QUALITY DATA MANAGEMENT SYSTEM 

Criteria 

The following criteria were used in the conceptual design of a ground- 
water quality data management system. The system should: 

build on existing data-handling capabilities wherever possible; 
be capable of quick and inexpensive implementation (at least in 
selected areas) with flexibility for future expansion; 
provide a framework for retention of information which cannot 
immediately be fully processed; 
establish linkages between computer and manual files that will 
ensure permanent access to original paper records; 
handle a wide spectrum of ground-water quality data; 
observe minimum standards for data completeness and quality; 
furnish reasonable access for any agency, business, or public user; 
facilitate editing and updating by data-collection personnel; 
incorporate quality assurance procedures; 
designate unique identification numbers for each data site, wherever 
possible; and 
allow retrieval of data in a format suitable for geographic 
information system (GIS) applications. 

Most of these criteria are fundamental data storage and verification functions, 
functions which do not now occur on a large scale in Alaska. Regardless of 
the database ultimately selected, widespread implementation of these functions 
will cause increased effort and cost in some segment(s) of the data collecting, 
processing, and using community. Database selection must therefore be based 
on a balance which will meet the system criteria listed above, minimize assoc- 
iated costs, and assign responsibility to the most appropriate segment of the 
data gathering or using community. 

Review of Database Options 

Computer software suitable for use as a ground-water quality database 
falls into two categories: commercially available software such as INFO, 
INFOS 11, Powerbase, dBASE III+, Revelation, RBase, Clipper, CONDOR, or LOTUS 



1-2-3, which are purchased and custom-developed to handle whatever data fields 
the user specifies; or nationally or regionally available software systems 
that have already been developed specifically for ground-water quality data 
management. 

Commercially available software systems are used in Alaska to manage PWS 
data, WELTS, two MOA databases, and DEC databases for Anchor Point, Sterling, 
and Peters Creek areas as well as DEC enforcement tracking and project man- 
agement functions. Although commercially available systems have the flexibili- 
ty for local or decentralized applications, they can be expensive and time- 
consuming to initiate on a statewide scale. Minnesota started planning this 
type of system more than three years ago and has yet to begin implementation 
(S. Maeder, Minnesota State Planning Agency, St. Paul, MN, oral commun., 1988). 

Primary centralized ground-water data systems in use are NWIS (USGS) and 
STORET (EPA). Although STORET is a centralized database located outside of 
Alaska, a version capable of operating on a microcomputer (PCSTORET) is now 
being developed (R. Peterson, EPA, Seattle, WAY oral commun., 1988). PCSTORET 
may provide considerable flexibility in creating a decentralized data process- 
ing network responsive to local needs. 

Because STORET does not have parameter fields for handling common well- 
log data components, EPA Region X (which includes Alaska) has also developed 
a monitoring-well and aquifer-characteristics database using dBASE III+ (M. 
Gubitosa, EPA, written commun., 1988). This database ccntains many fields 
from GWSI, along with other non-GWSI fields added by EPA staff. EPA Region X 
is in the process of entering well-log data from up to 6,000 monitoring wells 
located in Washington, Oregon, and Idaho into the database. 

Overview of STORET 

The STORET system consists of a mainframe computer and support staff 
located in North Carolina, a Client Services Branch located in Washington, 
D.C., PCSTORET software (obtainable from the EPA Region X Office in Seattle), 
a local microcomputer or user terminal, a telephone and modem, and (optional) 
a printer. According to Blake-Coleman and Dee (1987), EPA recommends STORET 
to manage ground-water quality data on a nationwide basis because: 

1. STORET is a well-established system with proven capability for 
storing and analyzing environmental monitoring data. 

2. STORET is widely available. Over 40 states, numerous federal 
agencies, research institutes, local governments, and interstate 
commissions have direct access to the system. Most users can 
obtain reports from small portable telecommunication terminals 
located in their offices. 

3. STORET is well known to many persons who would be entering ground- 
water data, due to its widespread use in analyzing surface-water 
data; any new costs would therefore relate mainly to personnel 
and software rather than hardware. 

4. STORET is versatile and has many available functions that are 
useful for ground-water data interpretation: 



a. Extensive analytical software aids the user in manipulating 
ground-water data statistically. Specifically, use of 
STORET enables the user to: 

-- determine short- and long-term trends in ground-water 
quality; 

-- determine individual facility performance; and 
-- generalize about hydrologic settings, waste treatment, 

or disposal. 

b. Additional software enables users to present ground-water 
data visually with graphics and maps. 

5. STORET routinely loads all water-quality data from the WATSTORE 
database onto the STORET database, thus providing easy access to 
USGS water-quality data on one database. 

6 .  STORET provides free training and operational aid from EPA's User 
Assistance Group. 

Detailed information on data input and retrieval methodologies and capabili- 
ties can be found in various manuals. STORET and PCSTORET are not particu- 
larly user-friendly, and substantial training is required in order to enter or 
retrieve data. Menu-driven software is expected to be available during 1989 
(N. Dee, EPA, oral commun., 1988; R. Peterson, EPA, oral commun., 1989). Des- 
pite widespread use of STORET in other states and its practical availability 
to anyone with a PC, modem, and user access rights, it is not widely known or 
used in Alaska. 

It should also be noted that comparison of selected data currently stored 
in the QWDATA file with data stored in STORET (as of November 1988) revealed 
several instances where data did not match. It appears that (1) modification 
of 'site ID's' (described below in NWIS) made prior to 1988 by USGS has not 
been properly transferred to EPA, (2) some data were never transferred at all, 
and (3) some sites contain incorrect county codes. The irregularities are suf- 
ficiently numerous that the data currently contained in STORET for Alaska 
should be considered questionable with regard to completeness and accuracy. 

Overview of NWIS 

During 1987, USGS decentralized its database from the mainframe Amdahl 
computer in Reston, Virginia, to a nationwide network of Prime minicomputers 
located in district offices. The Alaska District Prime minicomputer, located 
in Anchorage, is accessible throughout the state via modem and telephone. 
Ground-water quality data are computerized by project personnel, laboratory 
staff in Denver, Colorado, or centralized data entry staff in Anchorage. All 
files are reviewed by the database manager prior to entry into the database. 
Original water-quality records are manually filed with well logs by township, 
range, and section. 

NWIS uses over 3,300 parameter codes obtained from EPA in order to facil- 
itate eventual transfer of data to STORET. Also, USGS assigns unique 15-digit 
numbers ('site ID's') to each ground-water data site. Site ID's are sometimes 
referred to as 'station numbers.' Site ID is also used by STORET as a unique 
site identifier known as the Primary Station Code. Primary characteristics of 
NWIS are summarized here from P.J. Still, USGS (written commun., 1989): 



1. NWIS i s  a  w e l l - e s t a b l i s h e d  system w i t h  proven c a p a b i l i t y  f o r  
s t o r a g e ,  a n a l y s i s ,  and r e t r i e v a l  of w a t e r - q u a l i t y  d a t a .  

2.  NWIS i s  a v a i l a b l e  i n  50 s t a t e s  and some t e r r i t o r i e s  and a c c e s s i b l e  
by numerous f e d e r a l ,  s t a t e ,  and l o c a l  a g e n c i e s ,  c o n s u l t a n t s ,  and t h e  
g e n e r a l  p u b l i c .  Users may o b t a i n  d a t a  through te lecommunicat ion 
t e r m i n a l s  i n  t h e i r  o f f i c e s  o r  from Survey o f f i c e s  i n  e a c h  s t a t e .  

3 .  NWIS i s  w e l l  known by f e d e r a l ,  s t a t e  and l o c a l  a g e n c i e s  i n  Alaska ,  
a s  w e l l  a s  p r i v a t e  c o n s u l t a n t s  and g e n e r a l  p u b l i c  invo lved  i n  
w a t e r - q u a l i t y  d a t a  c o l l e c t i o n  and i n t e r p r e t a t i o n  a c t i v i t i e s .  

4 .  NWIS i s  v e r s a t i l e  and h a s  many f u n c t i o n s  a v a i l a b l e  f o r  i n t e r p r e t i n g  
ground-water q u a l i t y  d a t a :  

a .  Water-qual i ty  d a t a  can  be added,  modi f i ed ,  o r  d e l e t e d  from 
t h e  d a t a b a s e  on a  r e a l - t i m e  b a s i s .  

b.  Data s t o r e d  i n  GWSI, such  a s  w e l l  c o n s t r u c t i o n ,  ownership ,  
s i t e  usage,  w a t e r  l e v e l s ,  and a q u i f e r  d e s c r i p t i o n s ,  a r e  
r e a d i l y  a v a i l a b l e  t o  t h e  u s e r .  

c .  D a i l y  wa te r  l e v e l s  a r e  a v a i l a b l e  th rough  t h e  S u r v e y ' s  
Automated Data P r o c e s s i n g  System (ADAPS). 

d. Water-qual i ty  d a t a  can be r e t r i e v e d  i n  v a r i o u s  f o r m a t s  
s u i t a b l e  f o r  i n c l u s i o n  a s  t a b l e s  i n  p r o f e s s i o n a l  r e p o r t s .  

e .  Water-qual i ty  d a t a  can be r e t r i e v e d  by i n d i v i d u a l  p a r a m e t e r  
o r  group of pa ramete rs ,  i n d i v i d u a l  o r  m u l t i p l e  s i t e s ,  s t a t e ,  
coun ty ,  geographic  l o c a t i o n  (polygons based on l a t i t u d e  and 
l o n g i t u d e ) ,  hydro log ic  u n i t ,  and i n  c o n j u n c t i o n  w i t h  s u r f a c e -  
wa te r  q u a l i t y  d a t a .  

f .  Graphics  so f tware  programs a r e  a v a i l a b l e  f o r :  

X , Y  p l o t s  Box p l o t s  Regress ion  p l o t s  
S t i f f  diagrams P i p e r  d iagrams F l a t  f i l e  o u t p u t  
Time s e r i e s  p l o t s  S t a t i s t i c s  p l o t s  D e t e c t i o n  l i m i t s  t a b l e  

Summary s t a t i s t i c s  t a b l e  

A key f a c t o r  d i s t i n g u i s h i n g  NWIS from STORET is  t h a t  NWIS c u r r e n t l y  u s e s  
i n t e r a c t i v e  ' c o n v e r s a t i o n a l '  r o u t i n e s  t h a t  a l l o w  i n p u t  and o u t p u t  of d a t a  t o  
be performed w i t h  minimal use  of s p e c i a l i z e d  computer commands. 

Suggested Minimum Ground-water Q u a l i t y  Data Elements 

I n  o r d e r  t o  match d e s i g n  c r i t e r i a  l i s t e d  e a r l i e r  f o r  a ground-water qua l -  
i t y  d a t a  management system w i t h  an  a p p r o p r i a t e  computer and s o f t w a r e  package,  
a  l i s t  of minimum suggested d a t a  e lements  i s  p r e s e n t e d  h e r e .  T h i s  l i s t  i s  
i n t e n d e d  f o r  u s e  by a l l  ground-water q u a l i t y  d a t a  c o l l e c t o r s  i n  Alaska.  Such 
a  l i s t  may encompass a  wide range of thoroughness ,  from a  rud imenta ry  s e t  of 
d a t a  e lements  ( t a b l e  3) t o  a  r e l a t i v e l y  e x t e n s i v e  l i s t .  The e l e m e n t s  l i s t e d  
i n  t a b l e  3 ,  i n  a d d i t i o n  t o  a  few o t h e r  d a t a  f i e l d s ,  form t h e  c o r e  of e x i s t i n g  
d a t a b a s e s  f o r  t h e  Anchor P o i n t ,  S t e r l i n g ,  and P e t e r s  Creek a r e a s .  

The major d i f f i c u l t y  i n  u s i n g  d a t a b a s e s  c o n s t r u c t e d  from o n l y  rud imenta ry  
d a t a  e lements  i s  t h a t  l o c a t i o n  d e s c r i p t i o n s  can be  vague and i n a d e q u a t e  ( s e e  
t a b l e  4 ,  f o r  example). Without p e r s o n a l  knowledge of t h e  a r e a ,  d a t a b a s e  u s e r s  
would be  unab le  t o  i d e n t i f y  sample l o c a t i o n s ,  and d a t a  would be rendered  p rac -  
t i c a l l y  unusable .  Ava i lab le  maps o f  t h e  S t e r l i n g  a r e a  showing sampling l o c a -  
t i o n s  a r e  incomplete  and imprec i se ,  and changes  i n  p r o p e r t y  ownership  have  t h e  
e f f e c t  of making l o c a t i o n  d e s c r i p t i o n s  by owner ' s  name u n r e l i a b l e .  



Table 3. Rudimentary ground-water quality data elements. 

Element Description 

Location 

Source of data 

Date 

Physical description of well or sampling site, 
usually sufficient to allow approximate deter- 
mination of well site after consulting existing 
maps, sampler, local tax assessor, or local 
property owners 

Owner, data collecting agency, or lab or sample 
identification 

Date sample was taken 

Parameters measured Chemicals for which analyses are made 

Concentrations or values Values determined by parameter measurements, 
indicating unit of measure 

Table 4. Location codes and descriptions for data sites 
in the Sterling area database. 

Locat ion Location 
code Description code Description 

1 Well b 0 17 Enid Craig residence 
2 Well /I 1 18 Short StopDeli 
3 Well /I 2 19 Ebnet residence 
4 Well /I 3 20 Hildreth residence 
5 Well /I 4 2 1  Johnson residence 
6 Well /I 5 22 Artesian Sp. at Birch's Hardware 
7 Well H 6 2 3  Pistilli residence 
8 Union Chemicals Pit 24 Ellison's rental at Chumley's 
9 Sterling Weigh Station 25 Vasilie residence 
10 Water Puddle at AEI shop 26 Showalter residence 
11 Union' s Pond (upper) 27 Gilbertson residence 
12 Sterling Elementary School 28 Jensen residence 
13 Franzman residence 29 Parrish residence 
14 Truck 4  30 Ahlfors residence 
1 5  General Effluent Lead Pond 3 1 Ellison residence 
16 Pedersen residence 32 field or transport blank 

To ensure usability of data across ground-water related programs, EPA 
recently proposed 22 minimum data elements to be noted during data collection 
(table 5; EPA, 1988). Subject to availability of time and funding, this list 
is suggested for use in Alaska by all agencies or programs that collect or 
require collection of ground-water data. However, in view of time and funding 
limitations, it is likely that data containing fewer than these 22 elements 
will sometimes be collected. To ensure preservation of data for possible use 
by others, the core group of 13 data elements in table 6 is suggested for use 
during collection of ground-water quality data in Alaska. The unifying theme 
of the core group is that all the elements can be readily determined by 
existing ground-water data collection programs in Alaska. 



Table  5.  Proposed minimum s e t  of d a t a  e l e m e n t s  t o  e n s u r e  u s a b i l i t y  of d a t a  
a c r o s s  ground-water r e l a t e d  programs ( f rom EPA, l988) .  

L a t i t u d e  - The a n g u l a r  d i s t a n c e  n o r t h  o r  s o u t h  from t h e  Equator measured 
through 90 d e g r e e s .  The l e n g t h  of a  d e g r e e  v a r i e s  from 68.074 s t a t u t e  
m i l e s  a t  t h e  e q u a t o r  t o  69.407 a t  t h e  p o l e s  because  of  t h e  f l a t t e n e d  
c o n f i g u r a t i o n  of t h e  E a r t h .  A second i s  a p p r o x i m a t e l y  100 f t  long .  

Longitude - The a n g u l a r  d i s t a n c e ,  i n  d e g r e e s ,  d u e  e a s t  o r  wes t  from t h e  prime 
mer id ian  t h a t  r u n s  from n o r t h  t o  s o u t h  p o l e  and p a s s e s  through Greenwich, 
England. The l e n g t h  of  a  degree  v a r i e s  f rom 69.65 s t a t u t e  m i l e s  a t  t h e  
Equator t o  z e r o  a t  t h e  p o l e s .  The l e n g t h  of a  second i s  a  l i t t l e  o v e r  
100 f t  a t  t h e  e q u a t o r  and about  78 f t  a t  t h e  40-degree l a t i t u d i n a l  p a r a l -  
l e l  which p a s s e s  t h r o u g h  t h e  approximate  m i d d l e  of t h e  United S t a t e s .  

Method of measure f o r  l a t i t u d e / l o n g i t u d e  - The method used t o  de te rmine  l a t i -  
t u d e / l o n g i t u d e  such  a s  surveyed o r  de te rmined  from USGS topograph ic  maps. 

Source agency f o r  l a t i t u d e / l o n g i t u d e  d a t a  - The agency t h a t  r e p o r t e d  t h e  d a t a .  
S t a t e  Federa l  I n f o r m a t i o n  P r o c e s s i n g  S tandard  Code (FIPS) - E s t a b l i s h e d  s t a n -  

da rd  2 - d i g i t  number r e p r e s e n t i n g  s t a t e  where w e l l  o r  s p r i n g  i s  l o c a t e d .  
County F e d e r a l  I n f o r m a t i o n  P r o c e s s i n g  S tandard  Code (FIPS) - An e s t a b l i s h e d  

s t a n d a r d  3-di .gi t  number of t h e  county  o r  c o u n t y  e q u i v a l e n t  where w e l l  o r  
s p r i n g  i s  l o c a t e d .  

A l t i t u d e  - A l t i t u d e  of  l a n d  s u r f a c e  a t  t h e  w e l l  o r  s p r i n g  above o r  below mean 
s e a  l e v e l ,  i n  f e e t  ( N a t i o n a l  Geode t i c  V e r t i c a l  Datum). 

Wel l / sp r ing  and f a c i l i t y  i d e n t i f i c a t i o n  - A permanent ,  n o n d u p l i c a t a b l e  i d e n t i -  
f i c a t i o n  t o  be deve loped  f o r  each w e l l  o r  s p r i n g  t h a t ,  where a p p l i c a b l e ,  
e s t a b l i s h e s  a  t i e  o r  l i n k a g e  between t h e  w e l l  o r  s p r i n g  and t h e  f a c i l i t y  
on which i t  i s  l o c a t e d .  

Use of  w e l l  - The p r i n c i p a l  u s e  of a  w e l l  o r  s p r i n g  o r  purpose  f o r  which t h e  
w e l l  was c o n s t r u c t e d  ( t h e  former  a lways  h o l d s  p recedence  over  t h e  l a t t e r )  

Depth of w e l l  a t  comple t ion  - E l e v a t i o n  of c o m p l e t i o n  d e p t h  of w e l l  above o r  
below mean s e a  l e v e l ,  i n  f e e t  ( N a t i o n a l  G e o d e t i c  V e r t i c a l  Datum). 

Depth t o  top  of open i n t e r v a l  - Depth t o  p o i n t  where opening b e g i n s ,  i n  f e e t  
below land s u r f a c e .  

Depth t o  bottom of  open i n t e r v a l  - Depth t o  t h e  bot tom of  t h e  open i n t e r v a l ,  
i n  f e e t  below l a n d  s u r f a c e .  

Locat ion of w e l l  l o g  - P h y s i c a l  l o c a t i o n  of t h e  w e l l  l o g ,  such  a s  agency name 
and a d d r e s s  where t h e  l o g  i s  l o c a t e d .  

Type of w e l l  l o g  - P h y s i c a l  d e s c r i p t i o n  of t h e  r o c k  c u t t i n g s  of t h e  d i f f e r e n t  
fo rmat ions  p e n e t r a t e d ,  such a s  t h e  d r i l l e r ' s  l o g ;  o r  a  con t inuous  record-  
i n g  of t h e  e l e c t r i c a l ,  r a d i o a c t i v e ,  a c o u s t i c ,  o r  o t h e r  p r o p e r t i e s  of t h e  
p e n e t r a t e d  f o r m a t i o n s .  

Source agency f o r  sample d a t a  - The agency t h a t  r e p o r t e d  t h e  d a t a .  
Sample d a t e  - The d a t e  on which t h e  sampl ing e v e n t  o c c u r r e d .  
Sample i d e n t i f i c a t i o n  - An i d e n t i f i c a t i o n  t o  be  deve loped  t o  un ique ly  i d e n t i f y  

each sample t a k e ;  i t  may i n c l u d e  s e v e r a l  f a c t o r s ,  such a s  sampling 
purpose ,  f i e l d  c o n d i t i o n s ,  f i e l d  p r o t o c o l .  

Parameter  measured - The s p e c i f i c  chemica l  f o r  which a n  a n a l y s i s  i s  made. 
Concen t ra t ion /va lue  - The numer ica l  v a l u e  ( c o n c e n t r a t i o n  o r  q u a n t i t y )  d e t e c t e d  

by t h e  pa ramete r  t e s t  ( i n  s t a n d a r d  u n i t s ) .  
Confidence f a c t o r  - An element  t h a t  can i n c l u d e  f i e l d  and l a b o r a t o r y  q u a l i t y  

a s s u r a n c e ,  and o t h e r  f a c t o r s  t h a t  p r o v i d e  t h e  d e g r e e  of  conf idence  t h e  
d a t a  s o u r c e  h a s  i n  t h e  v a l u e  r e p o r t e d .  

Depth t o  wa te r  - Water l e v e l  a t  w e l l  o r  s p r i n g ,  i n  f e e t ,  below land s u r f a c e .  
Measurement q u a n t i f i c a t i o n  - A method of q u a n t i f i c a t i o n  of a  parameter  ( l a b  o r  

f i e l d  methodology).  



Table  6 .  Suggested c o r e  group of d a t a  e l ements  f o r  ground-water q u a l i t y  d a t a  
c o l l e c t i o n  i n  Alaska.  

Data element D e s c r i p t i o n  

Sample Source  

Locat  i o n  

Method of 
l o c a t i n g  

Owner of  w e l l  

Use of w e l l  

Source of  
sample d a t a  

Sample d a t e  
and t ime  

Parameter  
measured 

A n a l y t i c a l  
method 

F i e l d  d a t a  

Concen t ra t ion  
o r  v a l u e  

Conf idence f a c t o r  

Sample i d e n t i -  
f  i c a t i o n  number 

The s o u r c e  of w a t e r  a t  t h e  p o i n t  of c a p t u r e  ( a  w e l l ,  a 
s p r i n g ,  o r  s u r f a c e  w a t e r ,  o r  some m i x t u r e  of t h e  t h r e e )  
must be  known. 
L o c a t i o n  of t h e  s o u r c e  shou ld  be  de te rmined  t o  a t  l e a s t  t h e  
n e a r e s t  second-order a l i q u o t  p o r t i o n  of a  s e c t i o n  (40  
a c r e s ) ,  and t o  a t  l e a s t  t h e  n e a r e s t  10 seconds  of l a t i t u d e  
and l o n g i t u d e .  I f  p o s s i b l e ,  l o c a t i o n s  shou ld  be determined 
t o  a t  l e a s t  t h e  n e a r e s t  f o u r t h - o r d e r  a l i q u o t  p o r t i o n  of a  
s e c t i o n  (2 .5  a c r e s )  and t o  a t  l e a s t  t h e  n e a r e s t  second of 
l a t i t u d e  and l o n g i t u d e ,  - and t h e  l e g a l  d e s c r i p t i o n  of t h e  
p r o p e r t y  on which t h e  wa te r  s o u r c e  is  l o c a t e d  shou ld  be  
de te rmined .  Ske tch  maps o r  n a r r a t i v e  d e s c r i p t i o n s  r e l a t i v e  
t o  l o c a l  landmarks can be i n c l u d e d .  

The methods used t o  de te rmine  l o c a t i o n  shou ld  be docu- 
mented. I n d i c a t e  whether su rveyed ,  o r  s o u r c e  and s c a l e  of 
map(s) .  

The owner of t h e  land on which t h e  w e l l  i s  d r i l l e d ,  w i t h  
any  w e l l  i d e n t i f i e r  i n  common u s e .  

The p r i n c i p a l  u s e  of a  w e l l  o r  s p r i n g  o r  t h e  purpose  f o r  
which t h e  w e l l  was c o n s t r u c t e d  ( t h e  former  always h o l d s  
p recedence  o v e r  t h e  l a t t e r ) .  

The agency o r  r e s p o n s i b l e  p a r t y  f o r  d a t a  c o l l e c t i o n ,  i n -  
c l u d i n g  sample c o l l e c t o r ' s  name. 

Da te  acd t ime  of sampling.  

A p h y s i c a l  o r  chemical  c h a r a c t e r i s t i c  f o r  which a  d e t e r -  
m i n a t i o n  i s  made. 

Method by which a  parameter  i s  measured,  i n c l u d i n g  f i e l d  
f i l t e r i n g ,  t r e a t i n g ,  o r  s t o r i n g  and p r e s e r v i n g  methods. 

Methods used t o  o b t a i n ,  f i l t e r ,  t r e a t ,  s t o r e ,  and p r e s e r v e  
samples .  

Numerical  v a l u e  determined by t h e  pa ramete r  measurement, 
i n c l u d i n g  u n i t s  of  measure. 

An e lement  t h a t  can i n c l u d e  f i e l d  and l a b o r a t o r y  q u a l i t y  
a s s u r a n c e ,  and o t h e r  f a c t o r s  t h a t  p r o v i d e  t h e  degree  of 
c o n f i d e n c e  t h e  d a t a  source  h a s  i n  t h e  v a l u e  r e p o r t e d .  

Unique number a s s i g n e d  t o  each sample t o  l i n k  f i e l d ,  l a b ,  
and d a t a b a s e  in fo rmat ion .  



Minimum Standards  f o r  E n t e r i n g  Data i n t o  E x i s t i n g  Databases  

C u r r e n t l y ,  d a t a  e n t e r e d  i n t o  WELTS, LAS, NWIS, and STORET a r e  r e q u i r e d  
t o  meet c e r t a i n  minimum s t a n d a r d s .  The l e a s t  r e s t r i c t i v e  of t h e s e  i s  WELTS. 
V i r t u a l l y  any record  r e l a t i n g  t o  ground-water d a t a  may be a s s i g n e d  a  WELTS 
i n d e x  number and e n t e r e d .  Data s i t e s  a r e  ass igned  a  s t a t u s  i n d i c a t o r  ( t a b l e  7 )  
and manual ly  f i l e d  i n  numer ica l  o r d e r  by WELTS number and s t a t u s  ( e x c e p t  s t a t u s  
'S '  l o g s ,  which a r e  f i l e d  by t h e  township-range-section method).  

Table  7 .  WELTS s t a t u s  i n d i c a t o r s  f o r  ground-water d a t a .  

S t a t u s  Meaning 

S  Data have been Sen t  t o  USGS f o r  e n t r y  and have r e t u r n e d  
U Data w a i t i n g  to-be s e n t  t o  t h e  - USGS 
G Data have Gone t o  t h e  USGS 
H Data Held at DGGS pending r e c e i p t  of f u r t h e r  w e l l  

infGnnat  i o n  
X Data n o t  s u i t a b l e  f o r  USGS e n t r y  
P  Data t e m p o r a r i l y  h e l d  i n  a  DGGS P r o j e c t  f i l e  
V Data p e r t a i n  t o  a V i l l a g e  and l a c k  s u i t a b l e  l o c a t i o n  

i n f o r m a t i o n  f o r  e n t r y  i n t o  GWSI 

I n  o r d e r  f o r  d a t a  t o  be e n t e r e d  i n t o  t h e  water-use d a t a  f i l e s  of LAS, t h e  
w a t e r  u s e r  must be i d e n t i f i e d ,  t h e  amount of wa te r  and t h e  t ime  p e r i o d  d u r i n g  
which i t  was used must be known, and t h e  l o c a t i o n  of t h e  s o u r c e  must be known 
t o  t h e  n e a r e s t  second-order a l i q u o t  p a r t  of a  s e c t i o n  (40 a c r e s )  and t h e  near -  
e s t  10 seconds  of l a t i t u d e  o r  l o n g i t u d e .  

I n  o r d e r  f o r  d a t a  t o  be e n t e r e d  i n t o  t h e  Da i ly  Values ,  GWSI, o r  QWDATA 
f i l e s  of NWIS, header  i n f o r m a t i o n  must f i r s t  be  i n p u t .  Header i n f o r m a t i o n  i s  
l i n k e d  by t h e  computer t o  t h e  GWSI, QWDATA, and Dai ly  Values d a t a  f i l e s .  Man- 
d a t o r y  f i e l d s  f o r  i n p u t t i n g  header  in format ion  a r e  l i s t e d  i n  t a b l e  8. Although 
w e l l  l o c a t i o n s  a r e  ass igned  f o u r t h - o r d e r  a l i q u o t  l o c a t i o n s  ( 2 . 5  a c r e s ) ,  w e l l  
l o c a t i o n s  must be known w i t h  c o n f i d e n c e  on ly  t o  t h e  n e a r e s t  t h i r d - o r d e r  a l i -  
quo t  p o r t i o n  of a  s e c t i o n  (10 a c r e s )  i n  o r d e r  t o  be e n t e r e d  i n t o  t h e  d a t a b a s e .  
I n  o r d e r  f o r  a u t o m a t i c a l l y  recorded  w a t e r  l e v e l s  t o  be i n c l u d e d  i n  t h e  D a i l y  
Values  f i l e ,  t h e y  must b e  a c c u r a t e  t o  w i t h i n  22% of a c t u a l  l e v e l s  a s  measured 
from ground s u r f a c e .  I n  o r d e r  f o r  d a t a  t o  be e n t e r e d  i n t o  t h e  QWDATA f i l e ,  
d a t a  f i e l d s  l i s t e d  i n  t a b l e  9 must be known. 

Table  8. L i s t  of mandatory f i e l d s  r e q u i r e d  by t h e  USGS f o r  
e n t e r i n g  header  in format ion  i n t o  NWIS. 

L a t i t u d e  D i s t r i c t  code 
Longi tude Loca l  number 
Agency code S i t e  I D  
S t a t e  FIPS code Use of s i t e  
County FIPS code Use of w a t e r  

Agency u s e  
S t a t i o n  t y p e  
Data  r e l i a b i l i t y  
S i t e  t y p e  



Table  9 .  L i s t  of mandatory f i e l d s  r e q u i r e d  by t h e  USGS f o r  e n t e r i n g  d a t a  i n t o  
t h e  QWDATA f i l e .  

- - 

C o n t r i b u t i n g  agency o r  l a b  
A n a l y t i c a l  method 
Date  of  sampl ing 
Parameter  measured 
Concen t ra t ion  o r  v a l u e  
Method of o b t a i n i n g ,  f i l t e r i n g ,  t r e a t i n g ,  s t o r i n g  and p r e s e r v i n g  t h e  sample 

I n  o r d e r  f o r  d a t a  t o  b e  p u t  i n t o  STORET, knowledge of t h e  l o c a t i o n  of t h e  
sampling s t a t i o n  must be  known t o  t h e  n e a r e s t  d e g r e e  of  l a t i t u d e  (one degree  
of l a t i t u d e  i s  abou t  70 m i l e s )  and l o n g i t u d e  (one d e g r e e  of  l o n g i t u d e  i s  abou t  
34 m i l e s  a t  Anchorage).  I n  a d d i t i o n ,  t h e  r e p o r t i n g  agency ,  h y d r o l o g i c  u n i t  
( o b t a i n a b l e  from a  USGS h y d r o l o g i c  u n i t  map of A l a s k a ) ,  s t a t i o n  t y p e ,  d a t e  
sampled, a n a l y t i c a l  method,  pa ramete r  measured,  and c o n c e n t r a t i o n  o r  v a l u e  of 
t h e  parameter  must be known. 

INTEGRATION OF EXISTING GROUND-WATER DATABASES 

E x i s t i n g  d a t a b a s e s  a r e  o p e r a t e d  by d i f f e r e n t  a g e n c i e s ,  g e n e r a l l y  w i t h  
d i f f e r e n t  o b j e c t i v e s .  It i s  u n r e a l i s t i c ,  t h e r e f o r e ,  t o  e x p e c t  t h a t  a s i n g l e  
a l l -purpose  d a t a b a s e  w i l l  s a t i s f y  a l l  a p p l i c a t i o n s .  R a t h e r ,  d a t a  may be 
c o l l e c t e d ,  a n a l y z e d ,  and s t o r e d  u s i n g  s t a n d a r d  t e c h n i q u e s  which w i l l  a l l o w  
s h a r i n g  of d a t a  among a g e n c i e s ,  e i t h e r  th rough  p r i n t o u t ,  f l o p p y  d i s k e t t e ,  
modem and t e l e p h o n e ,  o r  h a r d w i r e  connec t ion .  

One of t h e  b e s t  methods of i d e n t i f y i n g  and r e t r i e v i n g  d a t a  i s  t o  u s e  a 
s t a n d a r d  geograph ic  c o o r d i n a t e  sys tem such  a s  l a t i t u d e - l o n g i t u d e ,  s t a t e  p l a n e ,  
o r  u n i v e r s a l  t r a n s v e r s e  Merca to r .  Using a  c u r r e n t  l is t  of a l l  a v a i l a b l e  
ground-water d a t a b a s e s ,  a n  i n v e s t i g a t o r  shou ld  be  a b l e  t o  r e t r i e v e  a l l  d a t a  
f o r  any r e g i o n  of i n t e r e s t .  A second method of i d e n t i f y i n g  and r e t r i e v i n g  
d a t a  is  by u n i q u e . w e l 1 - s i t e  i d e n t i f i e r .  T h i s  method i s  more u s e f u l  i n  some 
i n s t a n c e s  because common s i t e s  of  d a t a  c o l l e c t i o n  (wa te r  u s e ,  w e l l  l o g ,  and 
w a t e r  q u a l i t y ,  f o r  example) can  be e a s i l y  i d e n t i f i e d ,  and c l o s e l y  spaced w e l l s  
can be e a s i l y  d i s t i n g u i s h e d .  

U n f o r t u n a t e l y ,  no s i n g l e  t y p e  of s i t e  i d e n t i f i e r  i s  c u r r e n t l y  i n  un ive r -  
s a l  use  i n  Alaska.  The two most common t y p e s  of s i t e  i d e n t i f i e r s  i n  Alaska 
a r e  t h e  WELTS i n d e x  number (abou t  17,900 s i t e s )  and t h e  NWIS s i t e  I D  (about  
16,700 s i t e s ) .  About 11,000 t o  12,000 s i t e s  have b o t h  WELTS and NWIS s i t e  
i d e n t i f i e r s .  S u b s t a n t i a l  numbers of m o n i t o r i n g  w e l l s ,  p u b l i c  w a t e r  sys tem 
supply  w e l l s ,  and s i n g l e - f a m i l y  water-supply  w e l l s  have n e i t h e r  type  of s i t e  
i d e n t i f i e r .  Because t h e  l o c a t i o n  i n f o r m a t i o n  d e s c r i b e d  i n  t a b l e  6 h a s  n o t  
been determined f o r  s e v e r a l  thousand WELTS d a t a  s i t e s ,  t h e  NWIS s i t e  I D  i s  
suggested f o r  u s e  a s  t h e  p r imary  i n t e r a g e n c y  s i t e  i d e n t i f i e r  i n  Alaska.  The 
primary drawback a s s o c i a t e d  w i t h  u s e  of t h e  NWIS s i t e  I D  i s  t h a t  ass ignment  of  
s i t e  ID'S i s  a  r e l a t i v e l y  l a b o r i o u s  p r o c e s s ,  c o n s i d e r i n g  t h e  p o t e n t i a l  volume 
of s t a t e w i d e  d a t a  t h a t  cou ld  be p r e s e n t e d  f o r  s i t e  I D  a s s ignment .  A s  a  prac-  
t i c a l  m a t t e r ,  however, a s s ignment  of  s i t e  I D ' S  can  proceed w i t h  r e l a t i v e  speed 
i n  s e l e c t e d  a r e a s  of t h e  s t a t e  where t h e  impor tance  of  r e l a t i n g  d i f f e r e n t  
d a t a b a s e s  t o  one a n o t h e r  i s  h i g h .  



Development of a  Ground-water Q u a l i t y  Data  System 

The two major  f u n c t i o n s  a s s o c i a t e d  w i t h  d e v e l o p i n g  a n  i n t e r a g e n c y  ground- 
w a t e r  d a t a b a s e  a r e  s o f t w a r e  development ( p r o g r a m i n g )  and d a t a  i n p u t  and v e r i -  
f i c a t i o n .  Both STORET and t h e  QLDATA f i l e  of  t h e  NWIS c o n t a i n  i n  e x c e s s  of 
3,300 pa ramete r  f i e l d s  f o r  n e a r l y  e v e r y  c o n c e i v a b l e  p i e c e  of i n f o r m a t i o n  r e -  
l a t e d  t o  w a t e r - q u a l i t y  d a t a .  In  a d d i t i o n ,  GWSI c o n t a i n s  about  400 pa ramete r  
f i e l d s  f o r  s i t e  l o c a t i o n  and u s e ,  w e l l  c o n s t r u c t i o n  and development,  hydro- 
g e o l o g i c ,  and a q u i f e r  t e s t  i n f o r m a t i o n .  The QWDATA and GWSI sys tems a r e  bo th  
modi f i ed  f r e q u e n t l y  i n  o r d e r  t o  keep pace  w i t h  u s e r  r equ i rements .  Const ruc-  
t i o n  of s i m i l a r  d a t a b a s e s  u s i n g  commercia l ly  a v a i l a b l e  s o f t w a r e  would l i k e l y  
r e q u i r e  a t  l e a s t  s e v e r a l  y e a r s  of i n t e n s e  work w i t h  minimal p r o b a b i l i t i e s  f o r  
a c h i e v i n g  an improved p roduc t .  For t h i s  r e a s o n ,  e x i s t i n g  f e d e r a l  s o f t w a r e  i s  
sugges ted  f o r  u s e  a s  t h e  pr imary r e p o s i t o r y  f o r  ground-water d a t a  i n  Alaska .  

Database  Sof tware  

The QWDATA f i l e  of t h e  NWIS i s  s u g g e s t e d  f o r  u s e  a s  t h e  pr imary ground- 
w a t e r  q u a l i t y  d a t a b a s e  i n  Alaska.  T h i s  sys tem i s  cons ide red  s u p e r i o r  t o  t h e  
STORET system f o r  most a p p l i c a t i o n s  f o r  t h e  f o l l o w i n g  r e a s o n s :  

1. The QWDATA f i l e  i s  c l o s e l y  t i e d  t o  t h e  GWSI sys tem,  whereas  t h e  
STORET system does  n o t  a d e q u a t e l y  h a n d l e  w e l l  and a q u i f e r  d a t a .  
C r e a t i o n  of a  d a t a b a s e  s i m i l a r  t o  EPA1s moni to r ing  w e l l  and 
a q u i f e r  c h a r a c t e r i s t i c s  d a t a b a s e  f o r  u s e  i n  c o n j u n c t i o n  w i t h  
STORET appears  t o  be an unnecessa ry  d u p l i c a t i o n  of GWSI. 

2 .  The QWDATA f i l e  c u r r e n t l y  c o n t a i n s  more up-to-date i n f o r m a t i o n  
about  USGS d a t a  c o l l e c t i o n  s i t e s  t h a n  does  STORET. E x i s t i n g  
d a t a  i n  STORET r e p o r t e d  t o  be from t h e  USGS a r e  of q u e s t i o n a b l e  
completeness  and accuracy .  

3 .  The QWDATA f i l e  i s  managed by e x p e r i e n c e d  Alaska d a t a b a s e  
managers u s i n g  e s t a b l i s h e d  p r o c e d u r e s .  The STORET system i s  
n o t  w i d e l y  used i n  Alaska.  

4 .  The s o u r c e  agency f o r  d a t a  e n t e r e d  i n  t h e  QWDATA f i l e  can be 
d e s i g n a t e d ,  a s  i n  t h e  STORET system.  

5 .  The USGS i n  Anchorage i s  c o n t a c t e d  r o u t i n e l y  by d a t a  u s e r s  i n  
Alaska;  t h i s  i n d i c a t e s  t h e  long-term e f f i c i e n c y  of u s i n g  t h e  
USGS program f o r  a  comprehensive d a t a  r e p o s i t o r y .  

6 .  The USGS m a i n t a i n s  an  e x i s t i n g  l o c a t i o n - b a s e d  manual f i l i n g  
sys tem f o r  ground-water q u a l i t y  r e c o r d s .  Use of t h e  STORET 
system would r e q u i r e  c r e a t i o n  of a  new f i l i n g  system. 

7 .  The USGS can e n t e r  i n t o  c o o p e r a t i v e  programs w i t h  any s t a t e  
o r  l o c a l  agency,  adding f e d e r a l  r e s o u r c e s  t o  matching s t a t e  
o r  l o c a l  fund ing  and t h e r e b y  i n c r e a s i n g  t h e  t o t a l  s i z e  of t h e  
d a t a  p r o c e s s i n g  e f f o r t .  

8.  The USGS c u r r e n t l y  h a s  c o o p e r a t i v e  agreements  w i t h  numerous 
a g e n c i e s  t h a t  u s e  su r face -wate r  d a t a ,  t h u s  p r o v i d i n g  a  comple- 
mentary  environment f o r  a  ground-water d a t a b a s e .  



9.  STORET would be a u t o m a t i c a l l y  updated w i t h  ground-water d a t a  
from Alaska through t h e  e f f o r t s  of t h e  USGS and EPA h e a d q u a r t e r s  
o f f i c e s ,  making t h e  d a t a  a v a i l a b l e  t o  PCSTORET and STORET u s e r s .  

10.  NWIS i s  c u r r e n t l y  a c c e s s i b l e  v i a  modem and t e l e p h o n e  th roughout  
most of Alaska,  and f u r t h e r  d e c e n t r a l i z a t i o n  t o  l o c a l  microcomputer 
work s t a t i o n s  i s  a n t i c i p a t e d .  E v e n t u a l l y ,  d a t a  e n t r y  cou ld  t a k e  
p l a c e  i n  t h e  o f f i c e  g e n e r a t i n g  t h e  o r i g i n a l  d a t a .  

11. NWIS c u r r e n t l y  u s e s  a  menu-driven d a t a  e n t r y  and r e t r i e v a l  sys tem,  
g r e a t l y  reduc ing  t h e  t r a i n i n g  t i m e  r e q u i r e d  t o  e f f e c t i v e l y  u s e  t h e  
d a t a b a s e .  

I n  c a s e s  where q u a l i t y  of d a t a  c o l l e c t e d  by a g e n c i e s  o r  p r i v a t e  f i r m s  may 
n o t  be up t o  NWIS s t a n d a r d s  ( f o r  example,  where a c c u r a t e  w e l l  l o c a t i o n  o r  sam- 
p l e  t r e a t m e n t  in format ion  may n o t  be known), f o u r  o p t i o n s  would be a v a i l a b l e :  

1. Use t h e  STORET system. 

2. C r e a t e  a  s e p a r a t e  ' c o o p e r a t o r ' s  f i l e '  w i t h i n  t h e  USGS syster . .  T h i s  
f i l e  would be e s t a b l i s h e d  w i t h  a l l  normal QWDATA paramete r  f i e l d s  
b u t  would n o t  be updated t o  t h e  r e g u l a r  QWDATA d a t a b a s e .  

3 .  U s e  t h e  QWDATA f i l e  f o r  d a t a  e n t r y  bu t  permanent ly  f l a g  t h e  d a t a  
w i t h  an  ' e s t i m a t e d '  d e s i g n a t i o n ,  d e n o t i n g  t h e  absence  o f  some key 
p i e c e  of in fo rmat ion ,  which c o u l d  be i d e n t i f i e d  by r e s e a r c h i n g  t h e  
manual f i l e s .  

4 .  Using commercially a v a i l a b l e  s o f t w a r e :  

( a )  upload d a t a  t o  i t e m s  1 ,  2 ,  o r  3  l i s t e d  above; o r  
(b)  e s t a b l i s h  a s t a t e w i d e  l i s t  of v i a b l e  ground-water q u a l i t y  

d a t a b a s e s  t o  d i r e c t  p o t e n t i a l  u s e r s  t o  d a t a b a s e  managers.  

I f  d a t a  e x i s t  f o r  which n e i t h e r  NWIS n o r  STORET is  s u i t a b l e ,  y e t  p r e s e r -  
v a t i o n  of i n f o r m a t i o n  i s  d e s i r a b l e ,  d a t a b a s e s  u s i n g  commonly a v a i l a b l e  s o f t -  
ware shou ld  be c o n s t r u c t e d ,  w i t h  a t  l e a s t  t h e  minimum d a t a  e lements  l i s t e d  i n  
t a b l e  6 .  E x i s t i n g  d a t a b a s e s  d e f i c i e n t  i n  pa ramete r  f i e l d s  f o r  one o r  more of 
t h e  d a t a  e lements  l i s t e d  i n  t a b l e  6 shou ld  be r e v i s e d  t o  i n c l u d e  t h e s e  e lements ,  
o r  a l l  ground-water q u a l i t y  d a t a  shou ld  be t r a n s f e r r e d  t o  some o t h e r  d a t a b a s e .  

Data V e r i f i c a t i o n  and I n p u t  

The major  impediment t o  implementa t ion  of a ground-water q u a l i t y  d a t a b a s e  
i s  t h a t  p e r s o n n e l  a r e  n o t  c u r r e n t l y  a v a i l a b l e  t o  assemble ,  v e r i f y ,  o r  computer- 
i z e  ground-water q u a l i t y  d a t a .  Major c o s t  c a t e g o r i e s  a r e :  (1) copying ,  t r a n s -  
f e r r i n g ,  u n f i l i n g  and r e f i l i n g  paper  r e c o r d s ;  (2) c o o r d i n a t i n g  i n t e r a g e n c y  
e f f o r t s ;  (3)  t r a i n i n g  d a t a  e n t r y  s t a f f ;  ( 4 )  v e r i f y i n g  key components of d a t a  
t h a t  r e s i d e  s e p a r a t e l y  from t h e  main a n a l y t i c a l  r e p o r t ;  and (5 )  a c t u a l  d a t a  
e n t r y  t ime .  Ver i fy ing  key components of d a t a  i n c l u d e s  o b t a i n i n g  and e v a l u a t -  
i n g  f i e l d  n o t e s ,  l a b o r a t o r y  methods,  and q u a l i t y  a s s u r a n c e  p r o c e d u r e s  ( f o r  
each l a b  p r o v i d i n g  d a t a ) ,  and d e t e r m i n i n g  l a t i t u d e s  and l o n g i t u d e s  of d a t a  
c o l l e c t i o n  s i t e s .  Th i s  d a t a  e n t r y  t a s k  i s  probab ly  t h e  most c o s t l y  of a l l .  
Because t h e  USGS i s  p r i n c i p a l l y  r e s p o c s i b l e  f o r  t h e  i n t e g r i t y  of i t s  d a t a b a s e ,  
and USGS d a t a  e n t r y  pe rsonne l  f o l l o w  a n  e x t e n s i v e  s e t  of d a t a  e n t r y  proced- 
u r e s ,  i t  i s  sugges ted  t h a t  d a t a  e n t r y  t a s k s  be performed by a r e l a t i v e l y  s m a l l  
number of s p e c i a l i s t s  who a r e  r e s p o n s i b l e  t o  a l l  p r o j e c t s  and programs. 



P r i o r i t i e s  would be e s t a b l i s h e d  through t h e  fund ing  p r o c e s s .  I n i t i a l l y ,  
e x i s t i n g  h i s t o r i c  o r  new d a t a  would l i k e l y  be photocopied and s e n t  t o  USGS 
o f f i c e s  f o r  e n t r y  i n t o  NWIS. E v e n t u a l l y ,  d a t a  e n t r y  shou ld  o c c u r  where d a t a  
a r e  c o l l e c t e d  by u s i n g  PC-compatible v e r s i o n s  of NWIS d a t a - e n t r y  s o f t w a r e  o r  
commercia l ly  a v a i l a b l e  s o f t w a r e  w i t h  NWIS-compatible pa ramete r  f i e l d s  f o r  
machine t r a n s f e r .  T h i s  would be  c o n t i n g e n t  on d a t a  c o l l e c t o r s  u s i n g  s t a n d a r d  
d a t a  e n t r y  t e c h n i q u e s .  Such a  sys tem would make e f f e c t i v e  u s e  of a  r e l a t i v e l y  
s m a l l  number of  d a t a  management i n d i v i d u a l s ,  promote s t a t e w i d e  c o n s i s t e n c y ,  
have a  low impact on ongoing p r o j e c t  o r  program a c t i v i t i e s ,  and a l l o w  p r o j e c t  
o r  program managers t o  have p r imary  c o n t r o l  and r e s p o n s i b i l i t y  f o r  t h e  c o n t e n t  
of d a t a b a s e s .  

I n  o r d e r  t o  f u l l y  u t i l i z e  NWIS a s  a  comprehensive d a t a b a s e ,  methods f o r  
t r a n s f e r r i n g  and v e r i f y i n g  d a t a  from e x i s t i n g  computer d a t a b a s e s  a r e  r e q u i r e d .  
L o g i c a l l y ,  t h i s  should  be  accomplished u s i n g  automated d a t a  t r a n s f e r r a l  tech-  
n i q u e s .  T h i s  may be i m p o s s i b l e ,  however,  because  of  t h e  d i v e r s i t y  of e x i s t i n g  
d a t a b a s e s ,  t h e  absence of  key i n f o r m a t i o n  i n  e x i s t i n g  d a t a b a s e s  ( s e e  t a b l e s  6 
and 8 ) ,  and t h e  requ i rement  f o r  m a i n t a i n i n g  a  system of un ique  s i t e  i d e n t i f i -  
e r s  i n  NWIS. Each agency o r  program w i t h  a  computer d a t a b a s e  i s  encouraged t o  
p l a c e  a  h i g h  p r i o r i t y  on t r a n s f e r r i n g  d a t a  t o  N W I S  and conf i rming  t h e  con t inu-  
i n g  r e l i a b i l i t y  of NWIS d a t a .  I n  o r d e r  t o  accomplish t h i s ,  agency o r  program 
s t a f f  would be r e q u i r e d  t o  expand t h e i r  d a t a b a s e s  t o  i n c l u d e  d a t a  f i e l d s  l is t -  
ed i n  t a b l e s  6 and 8 and t o  e x e r c i s e  a p p r o p r i a t e  v e r i f i c a t i o n  of t h e  d a t a  o r  
send paper  c o p i e s  of d a t a  t o  DGGS o r  USGS. 

I n p u t  of d a t a  t o  NWIS can be f a c i l i t a t e d  i n  Alaska by r e q u i r i n g  s u b m i t t a l  
of a  d a t a  d i s k e t t e  i n  a  fo rmat  s u i t a b l e  f o r  NWIS e n t r y  a s  a  d e l i v e r a b l e  f o r  
e v e r y  s i g n i f i c a n t  government c o n t r a c t  o r  enforcement a c t i o n  which i n v o l v e s  
ground-water work. T h i s  would p l a c e  pr imary r e s p o n s i b i l i t y  f o r  d a t a  e n t r y  
c o s t s  w i t h  r e s p o n s i b l e  p a r t i e s  and reduce  s u b s t a n t i a l  agency c o s t s  f o r  d a t a  
e n t r y .  Cos t s  i n c u r r e d  by t h e  p r i v a t e  s e c t o r  t o  comply w i t h  such  a  c l a u s e  may 
be  n e g l i g i b l e  s i n c e  some c o n t r a c t o r s  a l r e a d y  u s e  computer d a t a  management 
sys tems .  The major b e n e f i t s  from such  a  system would be  a  un i fo rm i n d u s t r y -  
wide method of r e p o r t i n g  ground-water q u a l i t y  d a t a  and o v e r a l l  e f f i c i e n c y  from 
p r i v a t i z a t i o n  of t h e  d a t a  e n t r y  f u n c t i o n .  P r i v a t e  f i r m s  may choose t o  e n t e r  
i n t o  c o n t r a c t u a l  agreements  w i t h  DGGS o r  USGS t o  p rov ide  d a t a  e n t r y  s e r v i c e s .  

The S t a t e  of Washington h a s  s e l e c t e d  GATSTORE and STORET f o r  u s e  a s  a  
c e n t r a l i z e d  d a t a b a s e  and h a s  d e c e n t r a l i z e d  d a t a  i n p u t  f u n c t i o n s  t o  l o c a l  
governments.  The l o c a l  governments u s e  menu-driven s o f t w a r e  deve loped  by 
p r i v a t e  companies on p e r s o n a l  computers  t o  e n t e r  d a t a  s i m i l a r  t o  t h a t  l i s t e d  
i n  t a b l e s  6 and 8. The d a t a  were  i n t e n d e d  t o  be uploaded e l e c t r o n i c a l l y  on to  
t h e  USGS d a t a b a s e ,  b u t  c o n c e r n s  o v e r  d a t a  q u a l i t y  have p r e v e n t e d  t h i s  and 
caused a  r e - e v a l u a t i o n  of where t h e s e  d a t a  should  u l t i m a t e l y  r e s i d e  (M. B l a i r ,  
Washington Dept. of Ecology,  S e a t t l e ,  WA, o r a l  commun., 1988). I f  Alaska pur- 
s u e s  d e c e n t r a l i z e d  d a t a  e n t r y  and a  c e n t r a l i z e d  d a t a  r e p o s i t o r y ,  s a f e g u a r d s  t o  
e n s u r e  d a t a  q u a l i t y  w i l l  need t o  b e  e s t a b l i s h e d  t o  avoid  t h e  type  of dilemma 
f a c i n g  Washington. 

Q u a l i t y  Assurance and Q u a l i t y  Cont ro l  

A key f e a t u r e  of t h e  sys tem d e s c r i b e d  i n  t h i s  r e p o r t  i s  t h a t  a l l  s i t e s  
where ground-water d a t a  a r e  c o l l e c t e d  would have unique i d e n t i f i e r s  a s s i g n e d  



o r  v e r i f i e d  by USGS. A d d i t i o n a l l y ,  USGS would be r e s p o n s i b l e  f o r  a s s i g n i n g  o r  
v e r i f y i n g  l a t i t u d e  and l o n g i t u d e  of s i t e s  and check ing  f o r  d u p l i c a t e  s i t e s .  
C e n t r a l i z a t i o n  of t h e  v e r i f i c a t i o n  f u n c t i o n  is  e s s e n t i a l  t o  ensure  d a t a  qua l -  
i t y .  To f a c i l i t a t e  c e n t r a l i z a t i o n ,  i n f o r m a t i o n  must be e f f i c i e n t l y  r o u t e d  
between f i e l d  o f f i c e s  and t h e  USGS. Methods s i m i l a r  t o  t h o s e  c u r r e n t l y  used 
by DGGS and USGS t o  t r a n s f e r  w e l l  l o g s  could  be used .  E l e c t r o n i c  t r a n s f e r  of 
in fo rmat ion  (FAX machine o r  computer f i l e s )  may be  advantageous  i n  t h e  f u t u r e .  
No m a t t e r  what d a t a  e n t r y  scheme i s  used,  v e r i f i c a t i o n  of i n f o r m a t i o n  con- 
t a i n e d  i n  t h e  d a t a b a s e  shou ld  be performed by b o t h  a  d a t a b a s e  manager and a  
p r o j e c t  o r  program manager. 

A s  p r e v i o u s l y  n o t e d ,  PWS d a t a  a r e  d i f f i c u l t  t o  u s e ,  because  l o c a t i o n s  of 
w a t e r  s o u r c e s  a r e  n o t  adequa te ly  d e s c r i b e d .  A way t o  improve t h i s  s i t u a t i o n  
i s  t o  encourage a l l  PWS owners t o  f i l e  f o r  w a t e r  r i g h t s  through e d u c a t i o n ,  
a p p l i c a t i o n  a s s i s t a n c e ,  o r  i n c r e a s e d  enforcement o f  Alaska  S t a t u t e  46.15.180-- 
which s t a t e s  t h a t  u s e r s  o f  s i g n i f i c a n t  q u a n t i t i e s  o f  w a t e r  ( g r e a t e r  than  500 
g a l l o n s  p e r  day)  must o b t a i n  a  w a t e r  u s e  p e r m i t  o r  be  g u i l t y  of a  c l a s s  A m i s -  
demeanor. Data  from water-use  pe rmi t  a p p l i c a t i o n s  would e n t e r  D N R ' s  e x i s t i n g  
wate r  d a t a  management sys tem.  Well-log d a t a  cou ld  be g i v e n  p r i o r i t y  f o r  e n t r y  
i n t o  GWSI, and DEC's w a t e r - q u a l i t y  d a t a  cou ld  be e n t e r e d  i n t o  t h e  QWDATA f i l e .  

Any scheme f o r  s t a n d a r d i z i n g  d a t a  management w i l l  r e q u i r e  enhanced d a t a  
r e p o r t i n g  by p u b l i c  and p r i v a t e  l a b o r a t o r i e s .  Lab r e p o r t s  shou ld  l i s t  s p e c i -  
f i c  a n a l y t i c a l  methods,  NWIS/STORET parameter  codes ,  s e l e c t e d  f i e l d  d a t a ,  and 
q u a l i t y  a s s u r a n c e  and q u a l i t y  c o n t r o l  i n f o r m a t i o n  from t h e  sampling program. 

C o s t - e f f e c t i v e n e s s  

Although a  r i g o r o u s  a n a l y s i s  of t h e  c o s t - e f f e c t i v e n e s s  of implementing 
t h i s  p l a n  is  beyond t h e  scope of t h i s  r e p o r t ,  p e r t i n e n t  key concep t s  can be  
reviewed h e r e .  

F i r s t ,  t h e  c o s t  of comprehensively managing d a t a  i s  a  s m a l l  p e r c e n t a g e  of 
t h e  c o s t  of d a t a  c o l l e c t i o n .  The c o s t  of d a t a  c o l l e c t i o n  f o r  most p r o j e c t s  
can be d i v i d e d  i n t o  s i x  components: (1) deve lop ing  a  q u a l i t y  a s s u r a n c e  p r o j e c t  
p l a n ;  ( 2 )  d r i l l i n g  w e l l s ;  ( 3 )  c o l l e c t i n g  samples ;  ( 4 )  a n a l y z i n g  w a t e r  samples 
and b lanks ;  (5) e v a l u a t i n g  and i n t e r p r e t i n g  d a t a ;  and ( 6 )  comprehensively  doc- 
umenting and compute r iz ing  d a t a .  The l a t t e r  component i s  u s u a l l y  performed t o  
some degree  f o r  a l l  p r o j e c t s  and performed a lmost  c o m p l e t e l y  f o r  some p r o j e c t s  
f o r  r e g u l a t o r y  and e f f i c i e n c y  r e a s o n s .  Cons ider ing  p o t e n t i a l  s t a t e w i d e  imple- 
m e n t a t i o n ,  t h e  supp lementa l  c o s t  o f  u s i n g  NWIS t o  manage d a t a  i s  probab ly  o n l y  
a  few p e r c e n t  of t h e  t o t a l  d a t a  a c q u i s i t i o n  c o s t .  

Second, a  comprehensive d a t a  management sys tem w i l l  be u s e f u l  f o r  a n  
i n d e f i n i t e  p e r i o d  of t ime .  Because ground-water q u a l i t y  problems can p e r s i s t  
f o r  c e n t u r i e s ,  r ev iew and e v a l u a t i o n  of a l l  e x t a n t  d a t a  can be expec ted  t o  
occur  r e p e a t e d l y  i n  some a r e a s .  Use of a  d a t a  management sys tem f o r  t h i s  
purpose  i s  l i k e l y  t o  r e s u l t  i n  s i g n i f i c a n t  long-term economic g a i n s .  

T h i r d ,  a  comprehensive d a t a  management sys tem can reduce  t o t a l  d a t a  
c o l l e c t i o n  c o s t s  by h e l p i n g  t c  e l i m i n a t e  w a s t e f u l ,  d u p l i c a t i v e ,  o r  i n a d e q u a t e  
d a t a  c o l l e c t i o n .  P u b l i c  accep tance  of r e g u l a t o r y  d e c i s i o n s  a t  s i t e s  of 
ground-water c o n t a m i n a t i o n  i s  dependent on p u b l i c  c o n f i d e n c e  i n  d a t a  



g a t h e r i n g  and i n t e r p r e t a t i o n  methods. The q u a l i t y  a s s u r a n c e  p r i n c i p l e s  i n h e r -  
e n t  i n  NWIS d a t a - e n t r y  p rocedures  may s e r v e  t o  v e r i f y  t h a t  d a t a  a r e  c o l l e c t e d  
t h a t  a l l  p a r t i e s  can t r u s t .  Th i s  can l e a d  t o  f a s t e r  and more e f f i c i e n t  recog-  
n i t i o n  and r e s o l u t i o n  of  problems t h a n  would o t h e r w i s e  occur .  

Data Dissemina t ion  

The NWIS d a t a b a s e  i s  in tended  t o  be t h e  p r imary  r e p o s i t o r y  of high- 
q u a l i t y  w a t e r  d a t a .  Although d a t a  can  be a c c e s s e d  on a  r e a l - t i m e  b a s i s  by 
anyone w i t h  t h e  n e c e s s a r y  communications l i n k  t o  t h e  Prime computer i n  Anchor- 
age ,  most u s e r  needs  a r e  probably  b e s t  s e r v e d  by d a t a  r e t r i e v a l s  on p r i n t o u t s ,  
f loppy  d i s k e t t e s ,  o r  magnet ic  t a p e s .  Data on d i s k e t t e s  o r  t a p e s  would be i n  
s t a n d a r d  ASCII f l a t  f i l e s  w i t h  f i e l d  l e n g t h  and t y p e  l i s t i n g s  f o r  e a s y  l o a d i n g  
on to  a  d a t a  u s e r ' s  computer.  I n i t i a l l y ,  u s e r s  c o u l d  p r o v i d e  t h e i r  own d a t a  
m a n i p u l a t i o n  s o f t w a r e  ( such  a s  SAS, SPSS, o r  Autocad) o r  r e t r i e v e  d a t a  w i t h  
NWIS s o f t w a r e  v i a  modem o r  a t  t h e  USGS Anchorage O f f i c e .  The USGS w i l l  pro- 
v i d e  cus tomized d a t a  r e t r i e v a l  f o r  a  nominal  f e e .  NWIS r e t r i e v a l  s o f t w a r e  i s  
expected t o  be a v a i l a b l e  e v e n t u a l l y  f o r  u s e  on p e r s o n a l  computers.  S t e p s  
should  be t a k e n  t o  make t h i s  s o f t w a r e  a v a i l a b l e  t o  d a t a b a s e  u s e r s  i n  Alaska.  

Demonstrat ion P r o j e c t s  

A s m a l l - s c a l e  demons t ra t ion  p r o j e c t  was conduc ted  t o  t e s t  t h e  v i a b i l i t y  
of t h e  NWIS sys tem f o r  s t o r i n g  d a t a  c o l l e c t e d  by t h e  s t a t e .  A t  t h e  U s i b e l l i  
Coal Mine n e a r  Healy ,  Alaska ,  DGGS c o l l e c t e d  w a t e r  from 4 w e l l s  d u r i n g  1988. 
Water a n a l y s e s  were  performed a t  t h e  DGGS l a b o r a t o r y  i n  Fa i rbanks .  Well l o g s  
were e n t e r e d  i n t o  GWSI, and t h e  w a t e r - q u a l i t y  d a t a  e n t e r e d  i n  t h e  QWDATA f i l e .  
A sample p r i n t o u t  of t h e  d a t a  i s  shown a s  t a b l e  10; o t h e r  p r i n t o u t  f o r m a t s  a r e  
p o s s i b l e .  The most time-consuming d a t a - e n t r y  t a s k  was t h e  i d e n t i f i c a t i o n  of  
s p e c i f i c  l a b o r a t o r y  methodologies  used f o r  each  a n a l y s i s .  T h i s  i d e n t i f i c a t i o n  
was r e q u i r e d  f o r  ass ignment  of p roper  parameter  c o d e s ,  which,  i n  t u r n ,  a l l o w  
u s e r s  of t h e  d a t a  t o  unders tand  how t h e  d a t a  were  o b t a i n e d .  NWIS was found t o  
perform s a t i s f a c t o r i l y  f o r  t h e  smal l - sca le  d e m o n s t r a t i o n  p r o j e c t .  

The n e x t  s u g g e s t e d  s t e p  f o r  e v a l u a t i n g  NWIS i s  a  l a r g e - s c a l e  demonstra- 
t i o n  p r o j e c t ,  t o  be d i v i d e d  i n t o  f i v e  phases :  

Phase I E s t a b l i s h  a  QW u n i t  under USGS d i r e c t i o n  t o  v e r i f y  and e n t e r  ground- 
w a t e r  q u a l i t y  d a t a .  

Phase I1 S e l e c t  a  geograph ic  p r o j e c t  a r e a  and assemble ,  r ev iew,  and e v a l u a t e  
a v a i l a b l e  h i s t o r i c  d a t a  f o r  e n t r y  i n t o  NWIS. Forward t o  t h e  Q W  u n i t  
d a t a  t h a t  meet minimum c r i t e r i a  f o r  comple teness  and r e l i a b i l i t y  
(tables 6 and 8) .  

Phase I11 Develop comprehensive g u i d e l i n e s  t h a t  d e t e r m i n e  t h e  s u i t a b i l i t y  of 
d a t a  f o r  e n t r y  i n t o  NWIS. P o r t i o n s  of t h e  g u i d e l i n e s  w i l l  be un ique  
t o  each l a b o r a t o r y  supp ly ing  d a t a .  

Phase I V  E s t a b l i s h  s t a n d a r d  i n f o r m a t i o n  c o l l e c t i o n  and r o u t i n g  p rocedures  f o r  
new d a t a  t h a t  becomes a v a i l a b l e  i n  t h e  p r o j e c t  a r e a ,  s o  t h a t  t h e s e  
d a t a  may be computer ized o r  a d d i t i o n a l  i n f o r m a t i o n  can be c o l l e c t e d  
t o  a l l o w  c o m p u t e r i z a t i o n .  



Phase V Using a relatively complete suite of water-quality and well-log 
data for an area, produce graphs, charts, maps, or cross sections 
for use by environmental decision makers. Close cooperation with 
decision makers is required at the onset of the demonstration pro- 
ject to ensure development of useful products. Phase V could entall 
the use of commercially available software (such as SAS, Autocad, or 
SPSS) or application of existing NWIS data-retrieval software, or 
both. 

SUMMARY AND CONCLUSIONS 

A review of current ground-water data management in Alaska reveals the 
absence of a systematic, statewide, interagency method of dealing with ground- 
water quality data. The absence of such a system results in lost data, incom- 
pletely collected data, and inefficient and inadequate technical analyses for 
environmental decision-making. In light of the characteristically long dura- 
tion of public interest in areas with ground-water quality problems, implemen- 
tation-of a comprehensive system for long-term preservation of and access to 
ground-water quality information is justified. 

The development of a ground-water quality database system consists of two 
primary components: determining data storage locations and techniques, and 
determining data retrieval and dissemination techniques. Statewide data stor- 
age has traditionally been a centralized function, using a large computer, and 
has resulted in cumbersome methodologies for data retrieval. Conversely, data 
storage and retrieval on a project-by-project basis in recent years has been 
rapid, flexible, and responsive to local needs; but this decentralization has 
also prevented easy and thorough access to data by new or different users. 
Current advancements in decentralizing key functions of the NWIS databases 
promise to maintain the quality, thoroughness, and breadth of a central repos- 
itory while providing quickness, flexibility, and responsiveness for local 
applications. 

No matter what database is used, costs will be incurred for equipment, 
for training data-entry and supervisory personnel, for copying, verifying, and 
inputting data, and for developing data retrieval and dissemination techniques 
and procedures. Because of its extensive development and its widespread use 
in Alaska for well-log and surface-water data, the NWIS system is probably the 
lowest-cost alternative for use as a ground-water quality database. 

The NRIS system, as it is envisioned to function two or three years 
hence, is expected to meet the 11 system design criteria listed on p. 8 more 
readily than systems relying on STORET or commercially available software 
packages. For situations in which other databases are used, the suggested 
core group of data elements in table 6 should be entered, and data from these 
databases may subsequently be transferred to the NWIS system. 

Implementation of this plan will require interagency cooperation to 
distribute costs, responsibilities and benefits appropriately, and to promote 
industry-wide standards for data collection techniques, documentation, and 
storage. Periodic revision of the plan may be necessary as data management 
experience is gained. 



EEFERENCES CITED 

Alaska Department of Environmental Conservation, 1988, Draft Agreement, State 
of Alaska and U.S. Environmental Protection Agency, SFY 1989: Anchorage, 
Alaska Department of Environmental Conservation and U.S. Environmental 
Protection Agency, 392 p. 

Blake-Coleman, Wendy, and Dee, Norbert, 1987, Ground-water data management 
with STORET: U.S. Environmental Protection Agency Report EPA 440/6-87- 
005, unpaginated. 

Maynard, D.L., 1988, An evaluation of ground-water quality monitoring in 
Alaska (in cooperation with Alaska Department of Environmental 
Conservation): Alaska Division of Geological and Geophysical Surveys 
Report of Investigations 88-12, 39 p. 

Munter, J.A., 1987, Availability of ground-water quality data in Alaska: 
Alaska bivision of Geological and Geophysical Surveys Public-data File 
87-7, 87 p. 

Still, P.J., and Brunett, J.O., 1987, Ground-water levels in Alaska, Water 
Year 1984: U.S. Geological Survey Open-File Report 87-230, 308 p. 

U.S. Environmental Protection Agency, 1987, Ground-water data requirements 
analysis: Washington, D.C., U.S. EPA Office of Ground-Water Protection, 
Office of Information Resources Management report, unpaginated. 

1988, Workshop to recommend a minimum set of data elements for 
ground water: Workshop findings report: Washington, D.C., U.S. EPA Office 
of Ground-Water Protection, Office of Information Resources Management 
report, 12 p. 

Weber, Eric F., 1985, A stochastic model and risk analysis of arsenic, well 
depth, and well yield in the Fairbanks area, Alaska: Fairbanks, Alaska, 
University of Alaska, unpublished M.S. thesis, 196 p. 



Table 10. Sample printout of ground-water quality data retrieval from NWIS 
demonstration project at Usibelli Coal Mine, Healy, Alaska, 1988. 

GROUND-WATER QUALITY DATA 

USIBELLI MINE ARU 

AGENCY AGENCY 
COL- ANA- 

LECTING LYZING TPIPER- 
SAMPLE SAMPLE ATURE 

DATE TIFE (CODE (CODE WATER 
NUMBER) NUMBER) (DEG C )  
( 0 0 0 2 7 )  ( 0 0 0 2 8 )  ( 0 0 0 1 0 )  

SPE- 
C I F I C  
CON- pH 
DUCT- (STMD- 
ANCE ARD 

(USICM) UNITS) 
( 0 0 0 9 5 )  ( 0 0 4 0 0 )  

LOCU 
IDENT- 

I- 
F I E R  STATION MlMBER 

ALKA- 
LINITY BARD- MAGNE- SODIUM 

~ - - - - -  

WAT Wii NESS CALCIUM SIUM, SODIUM, AD- 
TOT I T  ACIDITY TOIAL DIS- DIS-  DIS-  SOW- 

FIELD (n;i/L (HG/L SOLVED SOLVED SOLVED TIOR 
STATION NUMBER DATE E I L  AS AS AS ( S / L  ( S / L  ( W I L  RATIO 

PERCENT AS K) 
( 0 0 9 3 2 )  ( 0 0 9 3 5 )  

CHU)- FLUO- SILICA.  BERYL- 
RIDE, SULFATE RIDE, DIS-  ARSENIC BARIUM, LIUM, 
DIS- DIS- DIS-  SOLVED DIS-  DIS- DIS-  
SOLVED SOLVED SOLVED ( S I L  SOLVED SOLVED S O L E D  

STATION NUMBER DATE (MGIL ( S I L  ( E I L  AS (UGIL (UGIL (UGIL 
A S C L )  A S S 0 4 )  A S F )  S I 0 2 )  A S A S )  A S B A )  A S B E )  

( 0 0 9 4 0 )  ( 0 0 9 4 5 )  ( 0 0 9 5 0 )  ( 0 0 9 5 5 )  ( 0 1 0 0 0 )  ( 0 1 0 0 5 )  ( 0 1 0 1 0 )  

BORON, CADMIUM 
DIS- DIS- 

SOLVED SOLVED 
(UGIL ( N I L  
AS B )  AS CD) 

( 0 1 0 2 0 )  ( 0 1 0 2 5 )  

11 ALASKA 



Table 10.--Continued 

GROUND-WATER QUALITY DATA 

CBRO- IRON. W G A -  HILYB- ALW- -- - - 

M U M .  mBALT. COPPFX. I O T i  LEAD. %I DEMJM. ZINC. I W .  . - -  . . - - -  -~ - , . ---  --  --. 

DIS- DIS- DIS- RECOV- DIS- D I S ~  DIS- DIG DIS ~  
SOLVED SOLVED SOLVED EFAB3.E SOLVED SOLVED SOLVED SOLVED SOLVED 

STATION NUMBER DATE. (UGIL (UGIL (UGIL (UGIL (UGIL (UGIL (UGIL (UGIL (UGIL 

ALKA- SOLIDS, 
LINITY SUM OF SOLIDS, 
WAT.WH. CONSTI- DIS- 
GRAN T. TUWTS. SOLVED 
FIELD DIS- (TONS 

STATION NUMBER DATE C-3 SOLVED PER 
(ffi/L) (ffi/L) M Y )  
(29813) (70301) (70302) 

NITRO- 
SOLIDS, GEN. 
DIS- NITRATE 
SOLVED DIS- 
(IONS SOLVED 
PER (EIL 
AC-FT) AS N03) 
(70303) (71851) 

ELEV . 
PBOS- OF LAND 
PEORUS, SURFACE DEPTH 
DIS- DATUM OF 
SOLVED . HELL, 
(KIL ABOVE TOTAL 

ASP041 NGm) (FEET) 
(71888) (72000) (72008) 


