Montana Bureati ‘of I\/hnes and Geology
Open File: Report
IVIBMG 326

Montana Ground Water Information Center,:r |
Deep Aqun‘er Data ‘Base

By

Thomas W. Patton
Montana Bureau of Mines.and Geology
Butte, Montana

August 1994






Table of Contents

INEFOQUCHION & o v o e v e e e e et e it s et e . 1
ProjeCt HISTOTY « v v v v v v i e v ittt 2
Present Level of ServiCe: . v v v v v v v it i e e e e 3
PrOJECT SCOPE « « « « v v v v v e et s 4
Ground-Water Information Center .. ........ O o wr 5
Sites (SITES) File: ......... I 6
Wells (WELLS) File: . ... i it iii e S T T I I I 6
‘Water Quality (WATER QUALITY) File: . .............. e S L L 7
Lithology (LITHOLOGY) File: .. .. ..o v v e e 7
Deep-Aquifer (DEEPAQU) File: . ... .o ov i 7
Static Water Level (SWL) File: . ... .. I R 8
Deep-AqUifer Data . .. ..o v vuiu it e ses 8
Water QUAITY: v v v e e e et it it e e -9
FOrMAation TOPS: .+ vt v vttt it e in et a ettt 10
OtherTasks . .. ..o iiv vt i i i e fo s sl e s v wm we e s wes m i E @ B E W e BB MW EE W e s 12
BUAGEES  + v v v v vttt i 14
REfEIENCES .« v v v v et et vt e e et e et e P P R R 15
lllustrations
Figure 1:File relationships in the Ground-Water Information Center, August 1994, . .......... 5
Tables

Table I:Formations and number of analyses added to the water-quality data base, Ground-Water
‘ ‘Information Center, August, 1994. . ... ......... G R E B e W e e s ... 9

Table ll:Formations represented in the Deep-Aquifer data base, Ground-Water Information Center,
August 1994, L o oo e 11

Table Ill:Expenditure summary, Deep-Aquifer data base project. ... ..o ... 14






Introduction

The Deep-Aquifer projeot addressed a problem of ground-water data accessibility. Previously,
locating and using formation-top data for ground-water evaluations required: finding where the
appropriate drill hole records were, obtaining the geophysical and other logs for the wells of interest,
and interpreting the drilling data to produce the desired formation-top information. The 'Deep-Aouifer
project was to make previou'siy interpreted formation-top data accessible by storing the information in
machine readable, easily retrievable formats. An earlier effort to increase the accessibility of formation—
top interpretations for aquifers and non-aquifers in eastern Montana was made by Feltus, etal (1984).
in U.S. Geological Survey Open-File Report 81-415. Unfortunately, the formation;top data interpreted
by Feltus were not avaiiabla in magnetic media when the Deep-Aquifer project began (personal
communication, Gary Rogers U.S. Geological Survey, Novamber 1990) and the Montana Bureau of
Mines and Geology determined that placing the data contained in US Geological Survey Open-File
Report 81-415 into the data bases would be the most beneficial usa of the project funds.

The Deep-Aquifer (formation-top) data base is the first "interpretative” file at the Ground Water
information Center. All other Information Center data bases (SITES, WELLS, WATER QUALITY,
LITHOLOGY, and STATIC WATER LEVEL) contain basic data transcribed from either driller’s logs or
obtained from direct measurements. Conversely, interpretation of geophysical and lithologic Iogs is
required to derive the altitudes and. thicknesses of formations necessary to calculate- formation-top
values for the data base. |

Another goal of the Deep-'Aquifer project was to increase the accessibility of selected water-
quality data for deep aquifers in eastern Montana. Considerable water-quality information for daep
aquifers in eastern Montana exists in the form of paper records scattered throughout thouéands of files
at the Montana Board of Oil and Gas Conservation; in a few publications (érawford, 1942; Hopkins.,
1976); and in paper files at the Montana Bureau of Mines and Geology. Most deep-aquifer water-quality
information was originally collected as a result of and for the purpose of oil and gas exploration, but

is also useful in describing water quality in deep aquifers in eastern Montana.






SEIOSSLL b Ly el ey Do PrOjeCtHistOTY S g e

UL ST hd ineed for a-Ground-Water Information Center was first proposed in April 1983 at a ground-

" watet issues conferénce held in:Great: Falls; Monténa.' Because the Montana Bureau of Mines and

Geology had been fulfilling some-of the functions of the proposed Ground:Water Information Center,
the Governor’s Advisory Council on ground water suggested in the fall of 1984 that the Bureau of

Mines and Geology apply for Water Development Grant funding to support and.deyelop the Ground-

-7 \Water Infofmétion Center. That'grant application requested funds to purchase computer hardware and

" goftware’. Tn addition to the Water Developmient:grant, a-Resource:Indemnity Trust grant was requested

<" by the'Buréau to support some of 2he:personnel needs of the Information Center. The 49°th Montana

: 1 Législature approved both- grant applications, and contract number, WDG-86-5046 to establish the

m

' Hrifefmation” Center was subsequently .written between. the Department of Natural Resources and
" Conservation‘and the Bureau of Mines and Geology. This contract was completed. on June 30, 1989
"% and the final réport released as Montana Bureau-of ‘Mines-and Geology Opep:File Report MBMG 231

““in June 1990.-

At the end of the contract WDG-86-5046, the data bases at.the Ground Water Information

277 Genter had been converted to the:present structure, data entry and editing were.ongoing, the backlog -

- of 'Llhpr'ocessé'd water<well log data had-been eliminated; and telephone “‘access._to the data system had

U Béen gstablishéd: s+ 1 2t i oo o

YT In1986 the Montana‘Bureau-of Mines and Geology proposed the Deep-Aquifeh project in part

“.{6 tontinue the dévelopment of the: Ground-Water Information Center. The Deep-Aquifer project would

‘add formation-top and water-guality information to. the data bases.while §_uppq_;ting routine Information

i "Center operations such:as: adding iew.water-well log data, verifying existing records in the data bases,

= and improving=file stiuctures-and reports: The Deep-Aquifer project, at the Mom_ana Bureau of Mines

:54hd Geéology: Was “authorized in:1987.iby the 50°th legislature and $175,000 was authorized to

* ' “accofplish tasks ‘outlined in thesproposal: Because funds in the total amount were not.available when

" 'thé contract befween the Montanai:Bureau:of Mines and .Geology and.the Montana Department of



Natural Resources and Conservation was ‘wiitten, $155,950 was the total funding obligated in grant
agr‘e\'e"m’eni RIT-89-8543. The grant agreement was signed by the Department of Natural Resources and
the Bureau of Mines and Geology on-June 21, 1989 and the completion date was _gx,tgnd_gq'yntil

September 30, 1994 by written agreement between the.two agencies. = - o

Present Level of Service:

The Ground-Water Information Center data bases are used daily by staff at t_hé‘Mfo.nftana.,?u,reau
of Mines and Geology and by-other users in State and Federal Government using telephone or .network
access. The Bureau of ‘Mines and Geology uses the data bases to-provide ground-water :data to: the
public, state 'age.nci'es, federal agencies, private industry, water well drillers, students,. and various
Bureau projects. The Soil Conservation Service, Bureau of Land-Management, Montana Department of
Agriculture, Montana Department of Health and Environmental Sciences, Montana Department of
Natural Resources and Conservation, and the Natural Resources Information System (State Library) all
ha;/e remote access to the data bases. Workers at these agencies routinely access ground-water
information; including Deep-Aquifer data, from the Information Center.

In addition to remote telephone access to the data bases, water-well log data are distributed
on diskette to some of the Regional Water Resources Offices of the Montana Department of Natural
Resources and Conservation. The Water Resources Offices use the information contained .on the
diskettes to answer requests for Qr0und-water information and in some cases as a data source for small
scale ground-water investigations. The effort is cooperative between the Bureau of Mines and Geology,
and the Natural Resources Information System at the ‘State Library. The Bureau of Mines and:Geology
provides and maintains the data through the Ground-Water Information Center, and the StateLibrary
provides the personal computer software to'access.the data..Water-well data has been distributed. using
this mechanism to the Kalispell, Missoula, Bozeman, Billings, and Helena Water ~Be§-oprce__s Offices.
Other agencies and groups have also received the data/software: package. The -Depa_r-tment,;_of,_State

Lands uses ‘the information to evaluate potential impacts:of abandoned mines.and in permitting g_ravél



pits. The data/software package. is available to the public, and several water-well drillers have also

~taken advantage of the service.

~Project Scope

The following tasks were to be accomplished during the Deep-Aquifer project.

1.

Between 500 and 800 water-quality analyses would bé added to the Ground Water
information Center water-quality data base.

Formation-top data would be entered into the Ground-Water Information Center data
bases for Deep Aquifers in eastern Montana.

Dissolved solids maps for the Kootenai Formation (and related rocks) and the Judith
River Formation (and related rocks) would be generated by the Bureau of Mines and
Geology and placed on Open File to demonstrate the accessublhty and utility of the deep
aquifer water- quahty information.

Altitude of Formatlon“‘maps for two aquifers would be generated and placed on Open
File by the Bureau of Mines and Geology to demonstrate.the accessmlhty and utility of
the formation- top information. The aquifers selected- for mapping.were the Judith River
and the Kootenai. v

Daily activities (data entry, data verification, service requests, etc.)of the Information
Center would be maintained.

All of the tasks included in the Deep-Aquifer project. have been éo_r_nple,ted. A total of 695

historic water-quality analyses obtained both from paper files at the Bureau and from previously

“published data were added to the WATER QUALITY data base. Forination-top information for 2,036

.. locations in eastern and central Montana were entered into the DEEP AQUIFER data base structure and

~made available to the public through the Information Center. Four maps demonstrating the new water-

.quallit:y__,_and formatio_n__—_top det_a were placed on Qpen File_by the Bv‘u‘rea‘u”. Dissolved solids data for the

- Keotenai Formation and equivalent rocks end the Judith R_i\_/er _Formatiqn and equivalent rocks are Open-

_File Reports MBMG 269 and MBMG 270. Formation top inforrhation for the Kodtenai and Judith River

. formatlons and thenr equwalents are Open Fule Reports MBMG 274 and MBMG 322. Daaly operatlon of

the Information Center was supported by the Deep- AqUIfer pro;ect durmg the tnme funds were being.

expended from the project account.



" Ground-Water Information Center
The Ground Water Information Center consists of six main files linked toge‘thér by use of an

unique identifier (Figure 1) called the site number. The identifier links all records in each of the files back

to a parent record in the SITES File. In the WELLS,.'DE.EPAQU, SWL, and LITHOLOGY files, the identifier

Site Number

Sites-

" Site Number

Site Number

Wells/ - sienumper | VVALET Deep
Boreholes |  [Quality | |Aquifer

5 / Analysis Number Site Number

E/ /fe,‘/

= s U,

f// ’776@/_

&/

Lithology Static Water
Sité Number Level v
. Site Number
Figure 1: File relationships in the Ground-Water Information Center,:August 1994,

is also the record locator key for the data base. The record locator keys for each file are shown near
each box in Figure 1. The WATER QUALITY file uses a separate"ré‘cori(‘éi‘ locator key but is cfoss
referenced to t'hé‘SITE‘S and WEL‘LS filéé by a daté fiéld con.ta“lf\invg ihe rééord‘key to those files. The
use of a sepanra‘te reéde Iocétér kéy élldws; a 'ma'riy'vto one’ 'réfaittién'sﬁ}ip between the WATER QUALITY
and the SITES files. The six main files are mdexed by County, Townshlp and Range Pro;ect ‘Year and
several other cnterla dependlng on the f||e mvolved In addmon to the six mam flles, an addmonal 18

support files are malntamed in the data base.



Sites (SITES) File: ML T MY« at) regn
vt IThe. SITESAile contains location, ownership, and otvherj'_n_fp(ma,tipn;pommon t{gigp:i_n.dividual site
~wwiry the ‘data:base: Every.record.in-each.of the oIhQr:_,dqtqsb_a_se,s,]mggt have a .mat(::.fging._r_e_g:ord in the
«1:SITES file.. In-August;1994, there were. 157,055 records in the §ITI}__E$___ﬁ,Ie. ov:f» which.’,];z,z_‘7,937 were
-rurelated ‘to ‘water, wells.Records in the SITES. file not reﬁlated. to water wells are for streams, mines
{ 2petroleum exploration.holes, and-other points. Location, latitude, longitud_g,_ Ian‘c_!furface altitude, owner

name, and topographic map'are examples of fields stored in the SITES file. Aithough the SITES file can

be accessed directly using methodé identical to the other data bases, it is most often uséd as a

reference for fields included ih the other files. For example, a user needing lo_{catippdata for water wells
- -:asks for the-LOCAT field in the WELLS:.; file, However, the jnfq;matipn prqdp,ced by the LOCAT field is .
- +stored in and retrieved from the.SITES file using the record locator. key (unique identifier) for both files.
1 Wells (WEL‘LS) File:.

©-The WELLS file contains 127,937 records.in é"one._-to-one’, re_Ia:cio_n'ship_to recqrds in the SITES
. file.. Water well;_monitoring .well, and .other. borehole infqrmatioq;arg__ _a[l §tored in the WELLS file.
+., Records in the WELLS file. are also linked in.a ‘one-to-one’ relat_ionship..wifch recordfé in the SWL (Static

Water Level) and LITHOLOGY files. Records in the WELLS file may also be linked in a ‘one-to-many’

relationship with records in the WATER QUALITY. file. Total depth, driller’s static water:level, casing

information, perforation i‘nformation, and annular seal information are ex.a'mpl_e,s of some fields in the

- *WELLS file. In addition to driller’s well-construction data, a specjal_gro:up of f.jelds conta_ins WELL-
;.. INVENTORY .information.. Ejg_!d ‘:measv_ur.vec_l-—.yy-atér,—level,,__.:gp":e.‘(:i_fic -condugtance, pH, measuring point.
- altitude; agency name; and:the-name of-the person visitir},g the well are _stggegj ln thf WELL INVENTORY

v _pr«;n_r‘t of the WELLS file.. Entry.of. data in the. WELL INVENTORY fields ,:;,1!5% iqgicgte;s: that the Iécation
*=~'<:r.§conded in.the. SITES file has been field verified. Because the location in the SITES file for the well

ari.record:is more likely-to beicorrect, other.information in the WELLS f_i_le record becomes more valuable.

Cootrgel g e ovea Fas ot e g e



Water Quality (WATER QUALITY) File:

‘Water-quality records are in a ‘many-to-one’ relationship with the WELLS and SITES files. Any
well or site'in'the data base may have more than one water quality anaiyse‘s. in August, 1994, there
were 14,677'ana'lys:és‘réd‘f.’e‘s‘enting 9,087 sites in the WATER QUALITY data base. Of these, there

“were 11,176 analyses for 7,776 wells, springs, test holes etc. The WATER QUALITY file: contains
inorganic chemical data'including common io:ns and trace metals. The Deep-Aquifer project added 695

analyses to this file.

Lithology (LITHOLOGY) File: -

Descriptions: of formation materials penetrated during drilling of wells and boreholes are placed
in the LITHOLOGY data base. In August 1‘994 there were 43,719 records in the data base in a*one-to-
one’ relationship with the WELLS file. All lithologic records for_Bighorn, Dawson, Fallon, Flathead,
Lake, Prairie, Richland, and Wibaux counties have been blaced in the data base. State widée; all
lithologic records for water well and other boreholes received by the I'nformation Center'since January
1, 1990 are in the data base. Lithologic information for older wells is being added as time permits in
operation of the Information Center, and as the Montana Ground-Watér Characterization Program begins

study in different counties.

Deep-Aquifer (DEEPAQU) File:

The DEEPAQU file contains 26,495 records in a ‘one-to-one’ relationship with-the SITES file.
Formation-top information for 2,036 records in the DEEPAQU file was almost entirely obtained from
U.S. Geological Survey Open-File Report 81-415 (Feltis etal, 1984). In addition to the formation-top
information, the report contained interpretations of sand thickness-that were'also added to the: data
base. Records in the DEEPAQU file that do not presently contain:formation-top information are useful
for determining locations of wells where formation:top data are potentially available. In addition to‘. the

formation-tops, the data base contains well name, total depth, year drilled, and other information.



- Currently, formation-top information for approximately 600 additional wells is being generated by the
. G,r,ound:-Waten.Charactgrization',Progra,r_n _in,t_h_e Lower Yellowstone Riv.er study area. When these data

.- are available, :they: wi]l be added to the data bas‘e_z cr_eated by the Deep-Aq_ui_fer project. One primary

purpose of developing the Deep-Aquifer data base was to create a place to store formation-top
information developed from future projects, and that purpose will soon be fulfilled. More detail on the

formation-top information added to the data bases during the Deep-Aquifer project is contained in the

- -Deep-Aquifer Data section below.

i Static Water Level (SWL) File:

e

7w+ The SWL (Static Water Level) file contains 951 records (Augus;, 1_9_94_:4). and 36,272 water-level
values for wells in western, central, and eastern Mon'tan,a. The SWL file IS the newest data base in the
. Information Center and currently is growr,i'n»g rapidly as a part of the Montana Ground Water Assessment
. ;Act’s Monitaring Program.. The Monitoring Program has provided data .fo;r 504 of 'gh_e_951 wells. Growth

- in.the data base is expected to include quar_terly or more frequent water-level data for 700 to 1,000

. .;»wells statewide, as well as water-level measurements made by other programs. Water-level data are

available through a report selected from the Information Center’s report menu.

. .Deep-Aquifer Data
s ‘Deep-aquifer water-quality and.formation-top _d_ata handled during the_ Deep-Aquifer project are

described more completely in the following sections. The selection, keystroking, and verification

" tequired’ for entry of:the formation-top information was: time. intensiv.e;, Numerous students were

"‘assigned tasks to enter the information and:proof-read thefres‘ultji,ng‘_ data-entries.. - The data entry

process required hand calculated latitudes .and-.longitudes for all-of the points added to the formation-

top and water'-quality files so that the data could be retrieved and plotted on the Open-File maps. One

time consumptive part of the process was the necessity of verifying the hand calculated latitudes and

longitudes by an independent process. Approximately 25 percent of the points added to the data base



during the Deep-Aquifer project were corrected by calculating latitudes and longitudes from the reported
Township and Rangé locations with the computer and then comparing those to thé hand ¢alculated
values. The correction procés’é showed that the machine calculated latitude longitudes from the location

of the site were the more accurate.

Water Quality: |

The‘Montana Bureau of Mines and Geology holds in its paper files about 1,500 Water—‘d’uiality
analyses from deep formations in eastern Montana. The majority were purchased by the U'.S. Geological
Survey from various laboratories, used by the Survey for its own project néeds, and eventually
forwarded to the Bureéd. Dates on these analyses range from the late 1940’s to the early 1970's.
Some analyses were given to‘thé Bufeau by the Environmental Protection’Agency. These -‘analyses
were completed by JG Crawfor.d and others at the former Casper, Wyoming, laboratory of the U.S.
Geological Survey in ‘iche‘lat-e 1930'3 and the early 1940's. A few analyses have also beeh»TOfrwa‘rded
to the Bureau by the Environmental Protection Agency as a result of the permitting process for
underground injeciion wells. From the 1,500 analyses in the paper files, 428 -were selected for entry
into the WATER QUALITY data base. ‘

In addition to the analyses selected from the Bureau’s paper files, 213 analyses published by
the U.S. Geological Survey in Qpen-FiIe Report 76-40 were also e.ntered-in the WATER QUALITY data
base. The analysesb‘represent aquifers rangihg from fhe Fox Hills/Hell Creek Aquifer to the Madison
Fermation throughout eastern Montana.

U.S. Geological Survey Water Supply Paper 1487 provided 54 water-quality analyses.for the
dafa base. Although most of those déta are for shallow alluvial-aquifers, their inclusion helped fill a void

in the water-quality data base for the Little Bighorn River Valley. -



The ‘water- quallty data were placed in a temporary flle structure for data entry purposes, and
.,_:V___later transferred to the flle structure used for all other water- quallty data in the lnformatlon Center The_
analyses are currently available along with 14, 677 others |n the water quallty data base Table |
contains the number Of ana‘lyses added to the water-quality'data’ base for each aquifer-during the Deep-
Aquifer prolect The. total number of aqurfers lrsted in Table 1is 704 rather than 695 (the actual

number of analyses added) because a few’ analyses represent water samples from more than one

formation. -

b Ch

Table I: Formatrons and number of analyses added to the water- quallty data base, Ground-

Water Information Center, August, 1994, k
#

: ; : LR e Number of
Code . Description S E gt - Analyses
MISC e Miscellaneous Formations--- . ; . 89
110ALVM Recent Alluvium B ‘ 52
211DKTA * Dakota (Basal Colorado: Groupl Formatlon 25.
211EGLE - Eagle Formation : g : . 110
211JDRV- " - Judith River Formation . : 54
217KOTN - = Kootenai Formation - - gt 258
320AMSD Amsden Formation 5 .26
330MDSN Madison Group Rocks 20

—

No quality-control or.quality-assurance -dat_a-vare available for the_» water—quality samples included
in-the. Dreep-Aqtrifer ‘project.: Consequently,,-use-of the data is limited to the historic evaluation and
. =generalized description of dissolved solids.in various,aquifer__s in eastern Montana. Water quality at any
-+ rspecific. site’ may_need .to be verified by. modern _,analytical workvsuppo_rted by appropriate quality

- -assurance and-control, depending.on,the current need for the data.

Formation Tops:
Formation-top data for the Deep-Aquifer Data Base were obtained from U.S. Geological Survey

Open File Report 81-415. Altitude of the formation-top, thickness of the formation, and cumulative



Table ll: . Fon:natioins represented in the Deep-Aquifer data bése, Grbund-Water information
© e YT Center, August 1994, :

Formation

Code : Description ) A Tops
125LEBO - Lebo Shale (Fort Union Formation) 137
125TGRV Tongue River (Fort Union Formation) 128
125TLCK. Tullock Member (Fort Union Form.) 206
211BLFC Belle Fourche Shale 1,228
211CLLG Claggett Shale 1,045
211EGLE . Eagle Formation 1,129
211FHHC FoxHills/HeliCreek Aquifer 458
211GRNR Green River Formation 1,263
211HLCK . Hell Creek Formation . 272
211JDRV Judith River Formation ~ 956
211NBRR . Niobrara Shale (Colorado Group) 1,131
211PIRR Pierre (Bearpaw) Shale 617
217FLRV ‘ Fall River Formation 1,631
217FUSN Fuson Formation _ 1,668
217LKOT Lakota (basal Kootenai Formation) 1,491
217MDDY Muddy Formation ‘ 1,403
217MWRY Mowry Formation 1,234
217SKCK Skull Creek Formation . 1,604 -
221MRSN Morrison Formation ., 1,003
221RRDN , Rierdon Formation - ' 889
221SWFT Swift Sandstone I 1,039
224PIPR Piper Formation S g
320AMSD Amsden Formation 1
320TYLR Tyler Formation 1

thickness-of-sand data wére' read from the report and entered into the Deep-Aquifer data structure for
2,036 wells. The 2,036 wells includg data from 24 formations and 20,435 individual fermation tops.
Table Il containé the foffnétions and fhe number of formation tops included in the data base. Using
formation-top and Iénd-surfbace-altitude'_data,'thq data base calculates depths to individual formation
tops from land surface. Some of fhe formations represented in the data base (e.g. Pierre Shale, Claggett
Shale) are not-aquifers but are ‘included because the tops and bottoms of these fprmations define

aquifers such as the Eagle and Judith River Formations.

11



- Also.included in the SITES records for the DEEP AQUIFER data base are computer-calculated

..latitude and longitude values which allow the formation-top data to be plotted with Geographic

- :Information System software. The ngn_-,‘F,iIe: Reports showing fqrmation-top 'altitudes‘ for the Judith

~e+River,and Kootenai formations were :constructgd by_tr_ansportin_g data from_ithe SITES and DEEP

-..-AQUIFER files .to. ARC/INFO software operating on a SUN Workstation. Maps were created using

;- existing geology.coverages, were_p_lott\eg,;an,d, were forwarded to the Department of Natural Resources

and Conservation. The maps are also available directly from the Montana Bureau of Mines and Geology.

.~ The formation-top. data have also been used :py_the Ground-Water Characterization Program in its

--.Lower Yellowstone Study Area. Records in the Deep-Aquifer data base became the core to which

-,-additional data are' being added to evaluate deep aquifers in that study area. Eventually the formation-

o mps;‘deri»_ved during the Characterization Study will be added to the Deep-Aquifef data base.

... Other Tasks

Along with work onthe deep 'water-qualityrand formation-top data, Bureau staff added about

- 16:000°new water well logs to the data bases. The data entry process.includes: initial certification that

“‘the log is a‘new record by searching-for it in the data base; adding a drainage basin code to the

“* docuiment; and typing the:information contained on the log into the SITES, WELLS, and LITHOLOGY

¢ files. After the information has been entered, the data are ,vérified by having a different person compare

" “thé’log tothe co'mput_er' record.. The final step of processing is the filing of the log in the paper files.

<40 3Daring  the: term : of - the: Deep-Aquifer.. project, -staff at the Information Center answered

approximately ‘5,000 service requests.. They.came:from all-parts of the state and ranged from queries
for specific well-log records, to reqpests for listings of wells from the computer. In many cz;ses
information from the data base was transferréd toa bersonal computer, converted to other file formats,
and sent to customers. A good example of this process was the downloading of water-well information
to the Department of Natural Resources and Coﬁservation Water Resources Officeé in Kalispell,

Missoula, Helena, and Bozeman.

12



in b'af‘aicvjitic)m to processing new well-log information, there is an ongoing effort to verify and
complete 6‘!'d%erlih'fo.rmati'on in the data base. ’Vérifying' data matches the computer record with the
: paper documeht: eliminétes duplicate records, and ensures that all paper documents-are represented
in fhe dafé base. ’Completing’ data makes sure that all information oh the wéll log has been transferred
to the data base. At the end of the Deeb’-Aquifer project, 39 counties had been 'verified’ and'8-had
been ‘completed’. Add-i'tionally, all water-well logs received since January 1, 1990 have -be‘er;‘fully
‘verified’ and ‘completed’. -

Refinements to the Ground Water Information Center data basés during the Deep-Aquifer project
extended beyond the addition of the 'D'e‘ep—Aquifer formati‘on"—top'and watef-q‘ua‘lify information. Three
additional reports (LITHOLOGY, SWL, FULL WELLS) were added to the report menu and other reports
were modified to pres'enf data in a more organized manner. The fepbrts were optimized for direct
downloading to personal computers and were structured to ease import into word processors and
spreadsheets. Additionally, programming bugé in the report generation software were fixed. |

An additional task that developed and was met during the course of:the Deep-Aquifer project
was the processing of monitoring well logs. In 1990 the Department of Natural Resources and
Conservation began forwarding copies of monitoring Well logs to the Informétion Center. During: the
Deep-Aquifer project, 2,700 monitoring well records were added to the !n.formation Center data bases.

-For many years the Montana Department of Highways (now Department of Transportation)-has
been forwarding logs of geotechnical holes to the Bureau of Mines and.Geology. These records include
valuable information about depth to water and formations in various parts of the state. During the Deep-

Aquifer project, work began on integrating these logs into the Information Center data bases. .. -
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». -Budgets

Table Il Expenditure summary, Deep-Aquifer data base project.
Cost . RDGP' RDGP " Applicant . Outside
_‘C‘at‘e'gqrx ' ' Budget Expenditures Contribution Sources " Total
"“Salarieé‘”v e ' ST e i ,
. and Wages _ 110,886 118,033 0 0 118,033
Empldyee : L : gt v
Benefits _ - 35,272 31,178 0 0 31,178
':g(_:bntracted _ BEEA - v ; =
Services ‘ 3,000 52 - 0 8 g 0 52
.. .Communications 0 45 0 : 0 45
" Travel N 497 . A 497
- .... Supplies and :
' - Materials =~ o 2,000 904 05 -2, o O e 904
Equipment 4,792 4,406 0 . ..0 4,406
"i"'_f_::Mi‘ééellaneous ‘ ‘0 973 . oo 0 973
Total 155,950 156,088 . 0 0O . 156,088

; -_*>:{..;Fvin-ances for t'he>Deep_-Aquif§'r prdjeét were’ tracked ‘t_hrbugh the SBAS system used by the
Montana Deparfment of Administration. According to the final financial report for ;che Deep-Aquifer
project da.ted Octobe'f 1992, the total amount of funds expended-during the project was $156,088. The
overage of $138v was absorbed by the Montana Bureau of Mines and Geology. Of the total
expenditures, $149'121 1 was spent orll salaries and benefits, $2,949 on purchase of computer hérdware
and software, and $3,929 on general operations. Expenditures for the project are illustrated in Table
Ill. Salaries were overspent during the project but significant underspending in other categories allowed

the total expenditures for the project to be near to those budgeted.
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