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INTRODUCTION

One of llIe basIC needs ldentlfled by !he wall:r Resources
Pbnnull TiWt Fette dunng prqwallOlI of the: SIOIt WOltf
MatIQlrlPlt'Ilr rloll O,." ..,t ..as the need ID devdop an
tffel;l.lve. InKarated. md comPfdlc:nsive ScicnWIl;
InfornwQl ~ianQe!ncnl System (SIMS) for du.
colIectlon and lIIformabOll 1IWIaiemcnt. Slale-wide water
~es~I-.dpbnninldecisoons mUll have as
I foulllWJon I sysletII of reliable. complete. Md IISef

accessible Informauon.

A ~ul walef te50UrttS Iftfonnauon II'IIIIIJCITl(nl
syslem should !lave as I foundauon I SCi of undorm W2IItJ
fU(U'l:1lS dI&I SlaIldards Iftd pobc:ics that IS cntitaI 10 tIIc
efforts to mlegalt ....0"~ Informauon &om vanous
~ •• 'Illemal aIId alemll. The need for the
development of IIl\Iform walef~ data standards was
identified In the 1992 S4alt WaItt Mrmalt:tNnl Plan
O"r/,"" and tilt $rinllif/c: l)(r1Q Mo"agtlMnl Progn2m
III'(tIm Rtporr daICd March 1993.

rROJECT OBJEcn \'ES

The projtCl is orpnlUld IntO IWO phase$ ..Ith die r~
plIasc eonsi.ultll of row IISks. 11Ic: flfSl task lnVtlltones

eUSllnll envtrCMIII'IClItai resoun:es dala!llscs uuliz.ed by OEQ
9;aenllfll; cQIIltnumty and elassifies lhem ,nlO the foUowinl
enviroolJll:nwlnfOlTl1ll1on clearinghouses: I) groundwater
qUllilly: 2) groundw,uer qllllI1tlty: 3) surface wattJ quality:
4) surface water quamuy 5) gcoiOllY: and 6) air qua/ny.
The second la.'ik defines water resoo.rces da1aoollCClion and
dala element s\lllldards for DEQ. The third lllSk dtvoelops
GIS relaled data SUUldards 10 beller manage water rt50UfCtS

d.1U1 whICh IS fOl the most part geographically Wed.
These stantinttls will LuiSI in eondltCling spacial analys;sof
lhe Slale's watel tt:sourccs. TlISk four consists of collecting
some Iocalional (UST and waler wells) data lI.'ling GPS
equlpmenl and obWnllll "'·lIter resourtes data SUbsel which
is coven:d by two 1-;24.lXX)" scale quadrllnglc map sheets.
Pascagoula NOI'lh and Pascagoula South. soulh of 1·10.

The second phase tol\SISt$ of two wh The fnl laW.
eOftSISl$ of the Ull1iuuon 01 _lei" n:aourca ciala JWMiard
developed In Ptwe I III a subset of ."IlCI" rt:SOUtO::S dIP
Ihroup the: use of GIS and ocher IN1ysis JlI'OIIMIS- Tht:
sceond lasJr: IIlvolvesthe: ldctw.,flCllDla.'Wl rc:soIuuon oI"'y
~Ie$ In lhe sundJf'ds developed III Pbae I.

nus pt"OJCCI n:presenl5 a oominuIlion of the: pevious
erforu toward ad<ftutn. lbe diu man.,erncnt IS$Uc::i •

DEQ u pIl'I of the Sralt Wottl" 1tI_,UtDIl Pia Olllblll
development and will be a buikfinl bloc.k of tile
developnCllI of I COIIIpfl:bensive wtltt I'tSOUt«:S

,nformalion manqemtnl SYSlem whidI is I eompoucm of
t1It Ocpanmetl'(s ovcraII~ for the: ckvdopnctll of CEQ
ScientifIC InfQm\ll)(ll\ Manqement Systenl (SIMS). The
obp:tiYCJ of thu projtCl~ as follows::

~

I. Review and invmlOl'l all KkntiflC cIaabaJc:J • DEQ.
2. Inventory water IUOWtCS d.u.bItses ttw DEQ ECCSJ

I'ClI'IOlCly (rom SOI.nts SllCh IS EPA. USGS. and
FEMA.

1. CbsslfiQUQII of DEQ scientifIC databases Into lilt
tIIVlronmcntal eleannghouses 'dtnrifltd in the
conceptual Sr.e"'J/it OrJla Mana,tmt"1 Program

'"'trim Rt:fK'r/ dated March 1993
4. ReView and adopt watcr I'C5OlIlt:eS daUl oollccdOll

JWldards whICh include groundWlltl'" flow dall.
IroundwaloCr cllcmical and physical qlllLiily dala.
surface water (open cllannel now) dalacollection.llIId
surfllCe willer and sedimenl samplinl standards.

5. Review and invClItory waltr re50UtteS daJ.a clement
slalldMds for aroul'ldwau:r quality. groundwater
qllllI1tity. surface wa!.er quality. and surface water
qllllI1lity ekaringllou5tS.

6. Developmenl of Gc:ogrnphic information System
(GIS) starICbrds to organ;1,C water n:sourcd spal.ia1
dala requirements in an inlel"llCd fllSlllon. The GIS
standards will focus on mapplllg COIIlIideOluon. daLa



WIICtUR:, daLa treall()l1 procedures. and data qualilY
Ind qU3Illlly Venfltllll()l1 .stAAdard$.

7. CollccltOll o( field daLa uuh1.l1li OPS cqulplJlent 10
dclemUIlt horl7.Ontai and vtMJcaJ locallons 01"
R:JR~nlaUYl: Walc:r resource (aciliUCS within Jackson
County. Mississippi. (Of use ,n the devclopmcnt of !he
sWidards verifICation pmgr.lIll. Phase II. In Jddllitn
10 r.eld da13 eollctllon. obtatn 1·:24.lXXl~ base
1l'IIfIP"'1 (Of the demonstration projeCt area.

I. OcYdop I dcmc:llIslrallon proj«t (or I mWl
~ _ 10 dlll'ilnU: how !he $&IIldanb
dt\'eloptd In Ptwe I eM be utilized IS I I0OI fm
bener~I of the SlIlC of Mississippi Wiler
Resoun::es and Ihe InlCpton of surfa:e Illd
poundWltrl" IIlformauon.

2. IdcnufY any dl5ClqlallClCS In the swxWd'i ~lopcd
In Phase I

J. ldcnufy root~ of SIand2nIs disaepancIes..

DAYABASE INYEl'(TORY AND CAYALOG

The DEQ sclCnuflC and enJlnocnlll commvnil)' tniliu
dalabrises from numerous Intemal and c::uanal sourt::e:5 that
~ fOl' the mo511*lllltompcible. Addilionally.1bc:re is
I lick 01 £amdWlly 01" ..·hat databases c:11Sl in different
omccs and diY'lSIOI'IS wnhl/l DEQ. Therd"ore. il is 01
c:1lrt'rllC: value 10 InvcnlOry and tIlIJog all scientifIC:
dallbucs UldlZCd by DEQ staff 15 I flf$l Stql in lhc
devclopment of Wlitt rc:soun:es n::Wcd 4alabase SWldards.

A queSlIOI'II\11rc: _ developed 15 an aid in coIJectina
,l\Iormltloo from DEQ II the: division and secuon levels
rc:prdJnl lhe sclCnuflC databases utiliud by D£Q stiff.
Theq~ WI5 dircc1Cd 10 each secuon III eac:h
offlCc wuhin DEQ WI dc:a.Is with scientifIC In(onnaOOn
management. The quesuonnaire SO\Ight 10 plhc:r
in(onnation related to each sclCnuflC database used by
DEQ. '.C.. database name. databa5e conlac:t. cialaba§e

source. databw coYer3ge. databiUe map scale. database
3nribute. database applic:atioll. and geographIC desc:riptiom.
Follow-up mlCrvlCws weR: conduct.e:d with key Staff
members to obulln any addlUooal IIIfOfTTllll.ion noc:ded to

develop the DEO envlfO!IffiCnta! rc:sourccs database: catalog.

The: follOWing arc: the databases reviewed and ulilized for
lhe devclopment of the DEQ database catalog and Wilcr
n:5O\II'CCS lllformauOrl StandarUs for the: groundwalCl"
resources. surface Wilier tUOUtCcs. air quality, and geology
clcannl/.houses.

Ground....\tr Ililabam

MSoEQ ()tna, or l.aod and Wlfer

!'ennl\ Filcs (m-house)
Wiler Use (III-house)
Dnllcr's Loas (1II·house)
Ckoph)'SlCll Lop (m·house. emply)
Water ~II)' (lfI-house. empty)
HydruseDklJic: In(o (In·hou!C)
Wdl Anribures (in·house)
Willer Level (lft-hou5e)

Pump Test (an-house. empty)
Wdl COIISlNCbOn (....house:. empcy)

RCRA (EPA)
Superf...:!:

• CERCLA (EPA)
• Unc:onll'Ollc:d SJIC;J (lIt-house)

Em:fJency~ (1II'hawl:)
OlC (EPA - not opcratJOllal)
UST(EPA)
Solid WI5IC (iD..bousc)
Apiculnua) Otcmieal (EPA • not opc:rmonaI)

u.s. [avlroa.lDftltll ProcectilNl Aletley (EPA)

FRDS (FedenI R.eponilll Daa S)'IlCm • (Of !he
Public W_ Supply Sywm)
Sourt:c; EPA - Office c:L Wetlallds. Ckean5 &.W_
HWlWDB (HazudcIus W_ Injc:c:tion Wdl
0",,,,,,,
Source: EPA· orrttt of GroundwllU and Drint:illi
Watc:rJ(iroundwIICf PnxCClJOII o.vl$Klll
STORET·WQS (STOREY _ Walc:r QUIIlny System)
Source: EPA· Offtte of Wetlands. Oceans and
W,lIl:rsheds
RCRlS (RCRA In(onnillon Sy5lem)
~; EPA - Office oi Sohd Wl$le
CERCUS (CERCLA InformallOfl System)
Soustt: EPA. OfTke of Emc:rgcocy IUId Remcdial
R"",,"~

U~"DMS (UST Data ManagemCllt SyslCm)
S01IIte: EPA - OffICe Dr Underground Storage Tanb
CERCUS· The tnIlinfnune I)'Itcm for the: len EPA
regions' datil and the USACE daI4
WA.!I"ELAN _ A PC LAN-based system used fO"
dalll c:nuy and reporting by thc: EPA regions
CLEANLAN - A PC LAN·based syslem used f(ll"
data erury anti reportJnl/. by USACE

,.,



U.S. Geological Survt)' (USGS)

NWISJGWSI (GfOlIndw81er Sile Inventory)
Soun::c:: USGS - SCienliflC InfonnaliOIl Managcment
NWlSlWUOS (Waler Use Dala Syslcm)
Sourcc: USGS - ScientifIC Infonnatioo Management
NWISlQW (Watcr Qualily)
Soun::e: USGS - ScienliflC Information MllnagCITltOl
USGSfRASA - Geophysical Well-Log Database (The
Gulf Coasl Aquifer Systems. Soulh-CcnlTal United
Swes)
Sootce: USGS - Gulf Coast RASA

Surrau Wlltr Oatabao;e;

MSOEQ Offiu of Land lind Wiler

Dams Invallor)' (in-house)
Stream Discharge (in·house • emply)
Stream Flow (in-house - empty)
Permitting Files (m·house)

MSOEQ Offiu or Pollution COCltr"Ol

NPOES-GIS Permil Files (in-house)

u.s. Environmental Prol«tion Agency (EPA)

OWs (Dnnlung Water Supply File)
SOurce: EPA - OffICe or Wctlands. Oceans and
Walersheds
GO (Gage and Dam Files)
Source: EPA - Office Wetlands. Oceans and
Wal.lnhcds
(Jo'D (Industrial Far:ililies Discharge File)
Sourte: EPA - Offiu of Wetlands. Occar1s andW."""""
PCS (Permit Compliance System)
Sowt:e: EPA· Office of Wastewater Enforcement and
Compliance)
RF (Reach File)
Source: EPA· orrlU of Wetlands. 0ccarIs and
Watersheds
STORETfWQS {STOREr Water Quality System)
Soura:: EPA - Office of Wetlands. Oceans and
WRltr$heds
l,TORl.,.IDFS (STOREr Daily Flow System)
Source: orrlCc of Wetlands. Oceans and Waltrshtds
WBS (WalcrbOOy SymmJ
Source: EPA - Office of Wetlands. Oceans and
Wlllersheds

U.S. Geoh.ical Sur~cy {USGS,

NWISJAOAPS (AulOm:lled Data Processing System)
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NWIs/GWIS {Groundwaaer Site InvenlOl'y)
NWISlQW (Water Quality)
NWISfWUDS (Water Use Data System)
NWlS/Daily Valucs File
NWIS!Peak Flow File
NWIS/llasin Characteristics File
NWIS/Header File

Natiooal Invcntory or Dams

Air Ollillily Uallbases

MSDEQ om~ or Pollution Control

Emission InVallory File
Air Emission Control Filc
Polk File
COBa Inventory File
Tille IV Inventory File
Dry Cleaning Base File
COllon Gin Inventory File
EMS Raw Data InvcnlOl'Y Filc

GrnlO!!.y Oa..ba~

MSOEQ omu or Gtology

Core Sample Files
Geophysical Logs Files

WATER RESOURCES INFORMAnON STANDARDS

This sWdy was pranpttd by the need to make and Stlpport
water I'CSO\l.TttS managemtfll decisions based on SWlIlard
infCJmlalloo and data collcctioo that CUlS across. lhe
Depanmenl's programs.

Effective waler resoun:es management rcquin:s that
adc:<luate irtl"onnation be collected and available ror tIM:
following W8cer rt:5OtlrtC.lI managelTltnt areas:

I. Water resource planllLng and policy management.
2. EnYironrnerllai planning and polity mana&ement.
3. Eronomic. apicultural. and irKIwanai development

planning and policy management
4. Permiuing and regulatory management.
j. Conservation and dc:mantl management.
6. Monitoring network desIgn and modeling.
7. E~treme event management.

The crflXuvcllCss or ltIc waLer resotU'Ces managelllCnt
erroru ill the S1lUt will to a great utenl, be dependenl Ort



the lICCuracy. c()lnpletenes5. and accessIbility of lhe
mformatlOll rel~ted 10 willer ~CS.

Dunnll the COIlrse of thIS project, data coIJcction and data
~ deweloped at wanous federal agencies (especially
USGS atwI USEP.... j are eurnined and rdated data
5Undanb an: MIopIed for DEO's WaI£r RC50WCCS
In(onnattOll ClcN1nahowes. The purpose was 10 achieve
COMlSletlC)' LhrQllllhwt the Stair; and wllh the federal
dalabascs af'd reportmg sysa:cm5.

The follow,"! 5«tion5 dl:9;nbe !he stnIClln. of the _er
I'CSIlWCCS dlwi COUccllon and data demenl $WIdardS for

DEO Water Resources In(ormaJOn Clearinghouses.

Data CoilKtioa Stalldanl.oi

E.r.isun& data cnueal 10 __~~.
aclIWIIICS. and dcctSlOn5 ~ coUeeted by~ klcaI.
$We, and fedcr.ll agel'lClCS. ~)' as i*1 oflhe ~gu"
permltUlll or .tnunlstnllive Jl:IlVlUCS or these~

UlIllan& Ilmform tbU coUccuon5 procedures as a basebne
wID )'1C1d qualu)' assunncc: and rdiability 10 t.hc
tn(ormIllOll JS5lmllalCd at the clcannlllousts.

The rccommendcd waiCt' n:sources data eolkaion sandards
were adopted from the f'/Q/lOllQ/ HIlIII1bool. JOt
RtcO#1llfttlldtd /tItrhods f~ Waltr·Dma Acqlllul/lQn. The
NatIOnal Handbook presents the walU-daaa llCqUlSlUon

melhods rccommendcd by I large scaor of major U.S.
"'uHlm CoUoclllrS and IISa'5 (both fcdcr.ll agencies and
lhe non·fedaIJ commuNI)').

For s..-f~ walel, onl)' open clllnnel now QaIa coIkaion
SWtdatds wm adopted. Scicmisu; and engineers al DEQ
stKIuld refer 10 the NauonaI Handbool: (or over land flow
and cloKd conduit flow data collection methodologies.

For IJ'OIIndwater. only Wiler level and discharge
measurement methods wert adopted.

Water quality and sedunenl $lIIT1p1ing procedUR$ and
mlVlll8cment recommendauoos were staIldardiu:d for
surface watcr and grOllndWlltCr quality clearinghouses. For
anaJ)'Ilcal method recommendalions Lhereader should again
rcfcr to the NauonaJ Handbook.

SUrflltt Wilier Hilla COllectioo Standards

I. D:llly MC.1" D~Ul

2. YIeld DaLlI
1 E~lICmcs· InStDllLatleous "allIeS
4 BUlns ChatlClcrislICS Physical Data
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Groundwater Flo... Data Collection Stllndards

1. Walet Lewel Measu.rcrnCt'lt
2. DtsclW&e Measurement

WalCf" QIUlJiI)' and Scdimrnt S.mpUIlI StaDlbrds

1. Sllmple Collec.lloo
2. Samphng Ftcqtcncy
l. SarnplLPlI DeVJCe$
4. ~ple Handling and PrestrwatIOII
S. Sample !6mUfKUlon

EPA • ()Qla Slaltda,ds "ofi~ defuteS -Data Smndards- lIS
5WlIW"ds used seneraI!)'. but lIOI eulusiVeIy. for a1torrl1tCd
systemS 10 CflSIIR: 1"- one I)lIC or... IS defined dte :AIne

way lR aU syslCmS. .... SImilar definlllOIl means ttavinS t.hc
_ I\Ifftr. dte same number of muirnum dIancten. WId
t.hc sane 1)'pC .-d conlent or dill tn aD sysrms wbefc a
5PCCirle c1IU Iltm appears.

c~ '" Optt:5Wl1 dill 10 den"e pwallcl
inrtnlllJOll conwned In cbffemll cb&a dements is essental
fOl water resourteS manaaemenl. Unif~'" elcment
formalS. prttJ$Mlll, and unllS or rnc:asutt. .e nccdcd 10
upcss cIata COlISISlcntl)'.

DaJab¥:e developers a'lII Wate:l' rcsourt:e manaaers have ..
imponanl incenuve 10 ensure StICh consistenc)'. COIISISktlI
data est3bhshcs information shIrin. capabllloes which
results in the mlC.,..uon of sudaa: and poundWIlCf
information.

In ordc:r 10 ~main consistent with the fedenll dJotlbascs. an
uhaUSll~ research was condtlCled to Randardize dala
elernenl$ fOl DEQ Water RcsoutCCS Infotmalion
CI~n8houses.

1lle folloWing dalab&se:s IlId theu related data elemtnlS
were adopted for t.hc clcannllhouscs:

USGS EPA

NWIS I &: II: STORET: GO
GWSI WOS IFD
WUDS DFS PCS
OW RCRIS RF
ADAPS CERCLIS WBS
DVF USTDMS

PF' FRDS
BC' DWS

RASA HWIWDB



N~ InvenlOl)' of Dan15

GIS STANDARDS

The sundards aOOpltd In lhe procaos d ~ creation
cklml\ltle5 !he qualny of !he OUlpul data. l1le
recommended standards an: Inlended 10 alii In GIS data
developmenl and to JUsufy GIS dalll aeauon proP::I. These
sWldards help In &SS4lnnS LiM: dau quahty. ell5urina !he
compatibility. and CKdltaunl postuonal acruracy ol .....er
re:soum:s mfOO1Wion.

The standaIl1<; are discussed under three hcOOlngs (sections
J. 4.llI'ld 51. The moPpul1 CQIUI,urOI!OIlS secuon conWJu;
lIIformalion rdaulllio appropruIe selecuon of p-op:tions.
coordi~ syAelTIS. ~IC refaenca. and sales for
developing SlIltwlllc: Walel' rtSOIlrces dalabase. The
dtJ/abtllt delltwpfMfll KCUon deals with nx:ommended dala
5U\I(:IUJe. IIlinl Sys1C1TI5. and procedures and suldebnes for
every SUle d dau. el'Ulion pn:IIZQ. These rat'\IC' froln
source data venfitalion 10 data envy and w:nfitaoon. l1le
dtJ/Q quol"y J/Olldords seclion focuses on sW1dan:Is rellllin,
10 posluona/ KeW3l:y. logIcal eonsi.slellCY. lIIld qualily
venrlCalKlll of aealCd dala. Thc:se $Wllbrds help the uses
In OtlUmlninllhe usablhry of crealCd data for lIIl Inlendod
apphcalloo.

As ~ of developing st:IIIdards for !he DEQ water
l'e$OW'CeJ iIlfornwion. conlenlS of data swv:tards adopted
or "IlIpiemented in a few selected SUlCS _ reviewed and
summatiud.

t'!oridII: The Stale's GfOWIh ManaSemetll DaLa Nelwork
CoordinIlinl Councd m:orrunende:d Ihe adopuon of !be
0I11U1 CanogniphIC Da&a SIaIId.vds Task F«ec (lX:OSn:)
standards outlined in the January 19118 issue d Tlrt
AmtrictlJl Clmalfaplrtr. 'The: database ctealorsate requitul
10 provIde mformation on lmeqe. esumale of lhe posnional
aCl:1IlE)'.1nd lluibull: a:cuney.

MinHS018: The land Managemenl Information Cenler
(LMICj of lhe MiMCSOlJ SUit Planning AJ(llC)' Iw
dcw:1oped DOlO IlIlilfO/lQl/ GIM,uIIIltJ as RMCIatds for
local ll:licnaI. or Slate level datablse CIUllon. They
~ed~ 'rum different SOlXt"e5 mcludlng the
USGS Dllllal COflOlrClplllc DClla S,a"dards. the MlllntUJla
La,ld ManClI~~1I1 IfI/onrw.lJ()/I SVSlllI'I /Milot/S) Gwcrsdlill
PrDudwtJ. and lhe ARCIIftIFO Ustr's ManUQI Before lI'le
dallbase auuon. partlcipal1nl prop::lS are rt:qUam:l 10
SUbmll the MLMlS DJaa Compatibility Worksheel. thaI
destnbc:s In dewl the daIa elematls.. methods of data
eollocuon. data SOW'CQ.lWld Qall ruoIuuon. for LMlC sulf
reVle....
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Ntw Jtl'R}': The New Jersey Swe MapplRs Advisot'y
COIIlJrIiuee (SMACj ha'i' prt:paled .-.d publl5hed lhc Nt'*'
JtrsQ GIS RuolVu GlIJdt In wlUr;h an 0'YefV1e'" of
sevcnl eJ,.l$linl SWIdards reprinted frum TUE GUIDE
BOOK. pubhshed by the FtdetaJ Geodetic COIII1OI
Commiuee (FGCC) In 1989. were included to aid lhe GIS
I;I5et$. The raourte luide ckleIIl't recommend or .top; "'y
panicu" SIa/ldards.. IWher iI: pn:IYlIIes I I'CVlew and
reference 10 diffecelll sources 10 direcl IZ5Cn 10 select thell
own standards &om lhe pool. It also suggeslS thai then ,s
no need for creatm, new S&aIIdatds.. in most eases. as lhe
UISWll~ help ensure I ~ly GIS dall.

North CIIrOfi...: The Nonh Caroli/IJI Land Records
Manaaematl Propam IS Illvolvei1 in dalabue erealion at
the iocal level. Their es&ablishcd IlMdards and procedurU
we incorponIled In TtcJuUCI2/ ~tifiClIlIOllS fa' Bou.
CodoSlrol. and Digi/III MClfJp'1I1

U18b: l1le Automated Gt::ol!raphk Refecence (AGR) n.s
implemented S!ItIIWt1s IIIIdet I database destIn ca1Ied lbe
T~ Syslent. Loc:aI. regional. "'II swe level 4aLa we
swred lWld rnatII&ed sqwatdy and AGR l'JfOYides I quailly
assessmenl and linel&e repon for each La~r addcO to the
databuc. Evaluation of daLa sultabilllY for a spcx:UIC
apphcauon IS Id"t 10 the qency ~n, the data.

Vennonl: 1lle Vermonl GIS de~1oped IWO logically
separate. bul related. databases al stale IlItlloea!levels. For
state·Ie~1 iWIbue. USGS Digllal LIIlC Graph (DLGj fl'Ol\l
1:IOOJXXl stak: llIapS that meet tbe sped(1taOOI\S of !he
USGS DiJllal Canognptie Dala SWldartIs wtre used IS

the buc map. They wiD be tnIIIs1ucd 10 ARCltNFO
eonformini 10 the~ inherent to ARC/INFO. These
roIUist relalive1y k)yt·acante and small scak mIIp

feillMS. 'The Jocal·Ie¥d c!amblx is dcvdopod from already
uistinl onhopttoIO maps of 1:5.000 and 1:1250 $12k and
within the Vermcrtl dala SIaIIdard aCl:llnICy of .!. 10 feet.

DEMONSTRATION PROJECT

The tIcmortsuatm p-op::t includes data 1II11omill0ll ror a
108 square mlle area known as the Pttsclioula NOI1h and
South. 1.5 minute quadr.Vlgles in Jackson Counly. One of
the ~lIJes of !his 1*1 01 the SlMe WIll thalthe USGS
diSllll hne I. rDLG) dall ~ readily IYa1Iabk. II
1:24.000 Kale.

AU the IYl1IIab1e DLG data from USGS. h~
reliuteS in pattlCutar. for (he twO quatlrnngle l1lQ!I wert
obtained to atId 10 the del1'lOl'lW1llm projecl GIS database.
'The: following Wlter~ Dacabases~ coIiec1cd
for the~ area:



These databases mdude maps In dlgllal or liard copy form.
labular data In various digllall1alabase formalS or In IlarlJ
copy formal. phoIocopoes of llClual pemlIlS. pnoeocopleS of
locauons of pennmed facihues marked on qUlldrnngle
maps. or field ~y.:d mformallon

Some oflhc maps ICqwed III dlg.w form (e.g.• OLG data)
were In dilferenl geo&'llplllc prujICCUOM and dalum. All
Ihese maps ~ U1lIlSfonntd 10 MISSlS$lppi T~

MercalOr ProjICCtIOO aIld 10 NAD8l. Some ollhe hard copy
maps do not COllWll a valid toOr'dmate ~m (e....
ecoreglOn map) 10 1't!E§ltf lhe maps 10 a known rdcmlCt.
T'1'It$e maps ..-ere reJlSlcnd USlIIJ coorduwes from otba
~ "'lIh common IlItnunabit feMlft tnlCfSCCUonsOl
borden", lines. Tbtst Idtnllrltd reglSlIallOrl rrwtsare I8Cd
for d'IIUZlng InlIpS

BeSIdes aequinng lhe e.r..i$llng data. tome olthe well and
underground storage tank Iocauons~ tdenllHed In lhe
field USing global posillOl1ing s)'SIcm (GPS). ThIs data
collc:cuon pru\'ldes IIlglllJonzontal and vcrucal accllllll:Y ol
lesltd locallons and helps dctcnnuung the dqra: of rei·
auve and absolute POSII-:tnal acclnCy or OItgUlll1 dala.

lCqulJCd tItrough nJilional method:s.

In.$Ollle of the fedcnJ da13bues like RCRlS Of CERCUS
pcnn,ued faclhlltS. the sue Iocauons arc: not tJ.plJcllly
defined m ltnn5 of mappable COOftlin.11C values bu t ate
refCfTCd by tile" addrcssts. An aucmpi tw been made 10
crate: a I1Ulp byer lIS>ng the stree! Iddrcss Ilem
AOORESSMATCH eomnW1d in ARC/1NFO IS lI$C(J 10
m.Il.ch acSdrtssts ,n stlftl addtea INFO daLa rile q_
TIGER 8ddn:ss COYa1IgC- and aule a JlOIN covaa,e
texuilling IocatlOftS 01 makhed~ TIGER ro-d
maps conwn~ of bwJdInp on bod! sldcs of the
Wtlets. AU !he addresses mthe 1NFO rik wuc not sdeatd
In creaung the: peJlnlc~ due 10 the (at! thai some or
lhe: SlJCe(S In Ihc TIGER mat covense any ncuher 5lnltt
name nor lhe addrtsscs.

Some of the m(orm,allOl1 CllIStS 00 actual forms fot permns
and lllclr Iocahons rnarbd 00 USGS quadrangle 1Ilap$.

Storm....atcr permllted facihtleS map !ayel IS crcaled from
such f'lteCCS of mformauoo. PholOOOPltS of each facll.ny
mlVked on qu.adrBngle map are aeqUlftd on individual
slM:clS of paper. By dlsplaymg roads and$tCuon map layers
as backdrOfl. these marked facllil)' localionS arew/liu7M on
scltCn. Other altnbute inrormation aboul the focilillcs are
m8lllllllly IIddc:d w tile map coverage.

FlCkllllformauon such as GPS JUI'VC)'Cd well k:aoons III
hard copy rotTllM arc: used 10 create pDlnl IIUIp~.

SImilarly. surveyed underground JtOn&t W1k Iocauons are

....-

PennI! File
Ptnnn Fill:
Water Uge Filt

FWS WeU Filt

Databll-'t

NPDES. GIS SIOI'l1Iw»tr PennJI$
UST (Only Addresses)

RCRA (Only Addresses)
CERCLA (OnlyA~)

GWSI

5TORET

MSDEQ/OLW
Surface Waler
GroundWalCf

MBOHI
Gfound_a

MSDEQr'OPC
SlIl1acc Willa
GrouOO\l."alet

USGS!
Ground ....alel

EPAI
Sulfate Waltl

D!fferelll d,vlSIOIls whhin the stalt and fcdtr.tl agc:oclCS use
dIfferent dalabasc: formats or spreadshee:l software In

creaung Ihcir IAbuIar data. The tabular data. are usc:d boIh
fOl map crealion and for reLaung annbuu: mformauoo 10
map features. For InsWICe. the Office of Land and Waler
Ptmllutd Well dBASE lilt IS IIscd m creatin/l pcnniued
....elliocalion mllP Iaytr by C~lr1IClIng X.Ycoon:linalcs from
Ilcms 01 the table, One of the hems from the table is also
added lO Ille map layer for usc lIS a l'OlTlmon hem ....IIHc
JOlmng or relaling map laycl ....illl tabular data.. Key
Idcnufiers sucll as penmt numbe, are used as common
nems. So:me of lhe labular d;u;a are avaibble in hard copy
form only. AddlUon or .allnbute mformauon from such
:soun.:n Involve manual enuy of seleCted dau. llClnS.

The locations of feMura m many map la)'tB IIt'e based on
coordmate values spccirJtd m the database. In mosl of lhe
ca5t$. lhex valUC$ an: based on nwllBl calCUlallOOS or
appo~lIl\alions from lhe closest lat long. 1fllI. II IS
rclallvcly comple~ to apprtl,.imate a d~~r.a.nce lI'I umlS or
depees. minutes. and seconds. A diffcrence of one second
of laUlude or Jongllude will amounl 10 An actual diStallcc or
about 100 feet. Due to lhe variations mvolved ....ith human
appro~imalion. similar fe.alU~ Iocalions were /liven
dlfferenl coordinate vaJues. The vanauons in lhe souree
lbl:l could in no Wily be reclified In map c:rcalJon to make
lhe Iocallons more accur:lle titan the SOVItC dau.. The only
rtClificallon lhal could be done is confined to a few :lC:lccl
Iocallom where lhe llXahons wert surveyed uSl1lg global
JlOSIllOlllng sY$lem (GPS).



-----------------,.

Locauons of same wells defined by dlffert!nl Slate and
federal t!ivl.'Ii!ms WefC compared against GPS surveyed well
local.Loos. nus COffipMWlI helped 10 evaJualC
appro~IIT13liOllS of different d'V1SHlIl$ and 10 eliminate lhe
most IBal;CUI'3lC OOCS. Bt$ldes locations. !he elevations are
also compared. or lhe lhll.le roun::es of well localJons, tile
Board Of Health locauons almost alway.~ appear 10 be
farther from cheu llCtuai Jocallon defined by GF'S survey.
TIle OIlier two $OtJtc(:$ of locations are relatively close.
Here. the X and Y-shifl from Ihe aclUai localiOtU do IlOl
ptovk!e lI'Ie Slrlughl dlslafICcs between points. r.uher lhey
provide shift in each d,rtl:UOfl.

One ot the map layers. STORET Water Quality Moolloring
Stations, is CJ1:3100 from the: [ocallons defined by the EPA.
n-e JocauOfIs an: also referenced by rivet reach miles.
TIJtl'C IS also a map cOV1:ra,:e that contains river reaches
and associated n:/Il.:h miles. or the 11-4ig'l reach code. lhe
first tIght digits represent the hydrologic unit cod<:: (HUe).
whuc:as the Iasllhrcc dlllllS represent IIH: segmems of thai
hydrologic IInil. Some of Ihe lalitude and longitude
locations with a specifIC reach code ate displayed in
different ad~nl I'C:OCh code. This in<heatCli that the
loc.alions are IlOt accur-lle. Also. a1lllle segments mentioned
in the daUlbasc: arc: !lOt present in the read file map. Either
the locations or lIle reach file map or both are to be
COlTeCted to make this data more accltl'llte (Of usc.

Rectification of these problems involves a variet), of
soluuOI1s based 011 required aceurac)' and availabilit)' of
funds. Extracting the euet IOCatlOll5 of feaJufCS uSlIlg GPS
surve)'s IS the best and least labonous process of
fCcufieation. Another less 3CCltl'lIte melhod of locating
featufCS b b)' address malehin@. In some pans of the state,
lhis may involve updaung the miSSing street names and
addresses in TIGER mad files.

ConCtptual Ilt!lian and Impltmentation

WRlMS deffiOflStrallon project coocepnmJ design and
implcmenlallOll provides the means for integrating all
groondwalcr and surface waler, quantit)'. and qualit)'
clearinghouse databases. The WRIMS dt:mOrtStnltion
projeCI utili7.es all lRteg.nued. automated data networt
which relies 011 distributed proccsslllg. @lXIgraphic
information systems. and relational daLabao;e lechnologles.
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WRIMS Demonstration Project

COlKeplual l}fsign ,,'Iowchan

The following geo@rnphic 10000tions are ullli7.ed flH the
demoowalion projOCt:

I. LatitudelLongilude
2. PLSS (Sectionll'owtv'Range)
3. COUnt)'

4. Quad Sheet
5. USGS Well Grid

The following hydrologic localloos are utilized (or the
demonsnatiOll [J'Ojt(t

l. USGS Hydrolo@ic Unil
2. USGS Aquifer Codes
3. EPA feo Region
4. EPA Reach File



'The following layers are lIlcorpor.lled into the
demonstrauon project and could be utili1.ed for specifk
needs:

I. Hydrogeophy:
Mississippi River
Major Rivers
Pen::nnial Sln::am~

Walefbodies
WlUel'SlIcds

~ R_
3. Railroads

'. """"'"S. Utilities
6. Elevuions
7. Land Use
8. Surface Geology
9. Population
10. Instituuonal Boundaries. etc.

Monitoring· Water Quality Monhoring Stations
(Only Locational Data)

Inventory· RCRA,oCERCLA (Only l.ocationaJ

"'.J
UST (Only Loca1ionaJ O:l.la)

Analysis - EmfKY
Planning· Empty
Enforcement - EmIl'Y

During the dcmonsU111ion ..,ojcct developmem and
implementation. coding of inventory items for CTOU·

referencing schemes wen:: established and menus serving as
data exclwtgc centers for the clearinghouses wen::
developed. The dcmonsuation project was developed in
PC environmenl 1ISin& ESRl's AreVlew software with
Avenue ror customizsWon and lIpplic,'uion development.
The database was crealed in !run-unix wcnsullon
environment.

RECOMMENDATIONS

'The recommendations idelllified do not rep1:scnt the
overall water resources information gaps bill are limited III
the data coUection and data standards development

The recommendations are:

The dearinghouses are populated Wllh tile followlIlg
databases:

GrouDdlO'.ter QlUlntity

Permitting - Well~ • Industrial and Public
Monitoring· Water Level and Waler Use
Inventory· USGS,'tJWSI and Hydrography Laycn
Analysis - Empty
Planning· Empty
Enforcemenl - Empty

Surfaet Water QlUlntily

Permining - NPOES and Intakes
MonilOring • OischaJge
Inventory. Empty
Analysis - Empty
Planmng - Empty
EnfOrt:cmmt • Empty

Permitting· RCRAA:ER,CLA (Only LocationaJ

"'.J
MonitOring. BOHl1'WS
Inventory - UST (Only Locallonal Data)
AnalysIs· Emply
Pl;ummg • Empty
EnfOrt:emcnl - Empty

Surface Water Quality

Pl:rmitllng • NrOES and Slonnwalcr
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I.

2.

3.

••

s.

6.

7.

OEQ Omce or Land and Water 10 continue wllh GIS
Quality GPS SUl"lC}'li for all public waler suWly and
monilOrini IIC:twork wdlslintaJc.es.
DEQ Office of L.and and Water 10 develop a GIS
based water uselpennil database compnscd of
Standard data elements adopted from USGS· WUDS.
EPA. FRDS. and EPA - NPOES
DEQ to inteirate resel"loir/lake phySical
ctwacleristics data elements with USACE dal.a for
n::servoir/IaIc.C capacity and safe yields.
OEQ 10 adopt EPA·s Reach Flie ror the pulpOSe of
performing hydroloiic rootin( for modeling.
identifying upmcam and downsueam elements. and
providing reach numbers lhaI uniquely identify any
particular point associated with !he surface walefS.
DEQ to verify geographic coorllinaleS for USGS 
Sitc ID and EPA - FlICilily ID throughoul the state.
DEQ to adopt USGS· NWIS for water quantity and
EPA STORET todes for waICr qualify
clearinghouses.
DEQ to adopt rellistratJOIl of mOnttonng well
Instaltation. plug and abandonmem especially for OPC
• grouOOWlltef division program activitIeS. ThlS
information is available in Iwdcopy (consultanCs
reports) format. For a nominal fee (to cover data
enlf)' costs). lhe regisualion system wiU enable DEQ
10 convert this information into a digital form.



8. DEQ 10 develop a GIS based groundwalCr qualily
d:uab.lSl: In ac~ordMa: wilh EPA's Muumum Set of
DalO EltnlUl1S faT (;Tound"'iJ/t/ QI/Qlily.

9. DEQ to delineal~ reaches of losing 01" gaining strt:ams
and idenllfy Ihe optimum Silts for collecting
groundwaler (piewmclTy) and surrace waler data.

10. DEQ 10 dehnellle area~ where lIle waler table is ncar
lhe land !iUrface.

II. DEQ 10 adopt walcr - phYSICal or chemical _qu.111ly
par.une~rs 10 definc surface wmer/groundwaler
relationships.

11. DEQ 10 purchase EPA's Enl'lTOnmcnfal MOfll/OTin,1
Mcthodslndex rEMAl/) database available from NTIS_
TIllS database conwns regulmory lists. EPA regulated
SUbsUlnCes. anaJyticaJ methods. detection. and
regulatory 11mll'l. CIC.

ll. DEQ to include lhe followin8 data elements in every
progrnm dalHbasc:

Fac,hty!St!e Localed in WHPA? (YIN)

14. DEQ 10 dcvelop field observations data forms to
COllCCl Matcwide walerbody quantily and quality
Information.

15. DEQ Office of Land and Water to adopI a Mississippi
unlllue well numbering sysu:m as folloW$;

M~ KKKKKKKKKK

A3. USGS - LocaJ Number

x " COIln1y Grid Lener
XXX " SequenuaJ Number

A4. MSDEQIOLW. Pennil Number

XX " StalC Abbrevialion
xx _ Wilier Media (GW or SW)
XXXXX _ Sequential Number

A5. MSBOH/PWS - Public Water Supply Number

XX -= County Code (N0l F1PS)
XXXX .. Sequentilll Number
. _ Separ-nor

XX " LocaJ Well Number

B. Examples of Other Stale Unique Well Numbers

Bl. Sl3te of Michigan
A. E:-;isling Well ldenllfier.;

AI. USGS - Site ldenufiC.lllion Number (15 Digil'l)

XXXXXX " l...al.ilude
XXXXXXX "" LOIlgil00e
XX " ScqucOO! Nwnbcr

xx
XX
XX
XX
XXX

COunly Code
Township

,. Range
-= Section

" Sequential Number-

A2. EPA - Facilily ldemiIicalion Number

Old Fal;llity 10:

XXXXXXXXX " Duns Number (Dunn and
8rad.stree1 QaLa !!nivers!liumberingbslem for
Corponluons)

New Facility 10 (EPA Facillly Identification
Data SlaOOard. April. 1990):

xx .. Slate Abbrcvtalion
XXXXXXXXXX AIbilnlr)' Number

ASSigned by EPA's Facilitics lnde.t. Syslem
(ANDS)

302

B1. SL8le of Minnesota

XX -= COIlIlly Code
X '" Prefix Signifying a Well
XXXXX '" Sequential Number

B3. SL8le or Washinglon

XXX " Township
XXX .. Range
- " Separalor
XX " Seclion
X " Subsection
XXXX" Sequcnual Number



C Recommcndw MIssissippi Unique Well Number
(Seven Dlgns)

xx .. COUnly Code
X • Coomy Ood u:ucr
XXXX " Scql.leotial Number

16. DEQ Office of Lalld and WlUer 10 modify their
e~lSlmg wnhd!3wll.I pennll numberiog system LO
lIlcorll'or.lle BOH numbering as foHows:

A. Option (NI~ or 12 Digits)

xx • Waler Ma!la (OW or SW)
X ,.. Walel Use Code"
XX .. Counly Code (Not FlPS)
XXXX" Sequc:nual Number
... SeparauI
XX " local Number

(USGS) Wilier Use Codes:

A: A,r Conditioning
B: Bouling
C: CommertillJ
D: Dewll.lcr
E: Power
F: Fire
H: Domcstic
I: lrrigauoo
J: Industrial (Cooling)
K: Mining
M: Mediclllal
N: IndUSUlal
P: Public Supply
Q: Aquaculture
R: ReCleation
S: Stock
T: Institutional
Y: Desalination

B. Optioo (Eight or I J Digits)

X .. Waler Maha (G or S)
X '" Warer Use
XX '" Coumy Code
XXXX .. SequentIal Number
. '" &paral(I
XX ,. Local Well Number
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EXAMPLE;

(Qmundwarcr/Pubhe Supply/Adams County!WeU
Permill9/l...oal Well f2)

17. DEQ Offite of Pollution Comrol to modify/adopt
uisting UlC weD nwnbering sy$tem lIS follows:

For Class I Injection Welt Number Modify MSDEQ..
UIC Ptrmil NumlJcr. (Class [ Injection Welts:
Halardous, NontwwlTdous. and Municipal WaslCwall;:r
Disposal WcUs Located Below USDWs)

XX "" County Code: (NOI APS)
X "" Injection Well Dcsigrwion
XXXX .. 1000 Serics Sequential Number

~X ! !QQ,Q

For Class Il Inj«:tion WeD Number Utilize API
(American Pcuulcum Inscitute) Number: (C\as;!; II 
InJf.Ction Wells: Saltwater Disposal Wells, Enhanced
Oil Recovery Wells and Hydrocarbon Storage Wells)

XX .. State Code: (RPS)
XXX", Counly Code (FlPS)
XXXXX .. Sequential Number

KX XXX XKXXK

For Class V Injection Well Number Utilize MSDEQ
UIC Permit Number With 5000 Series Sequential
Number: (Class V IIlJCCtion WeUs: lnjection Wells
Not Covered Under lite Fim Four Classes oflnjection
Welts)

XX '" County Code
X • Injc:C1M:m Well Dc:siglllUion
XXXX .. 5000 Series Sequential Number

XX ! iQQQ

108. DEQ GroundwHli:r QualIty CIcanngllouse to adopl
sample control number as recommeded by EPA •
MSDE as follows:

A. WlIlCf Quality Sample ldentificalioo b¥
L3bol'alories



A.I. DeQ - Lat> Uuli...es a Seven OISil Sarnflle 10
Number

xx • Year
XXXXX ., Seq~ntifll Number

A2.1. BOH· Lab UUlIzc:s a Ten DigIt Sample 10
Number For COOmistry Samfiles

xx • Year
XX '"' Moom
XX _ Day

XXX'" Sequenlial Number
X • Analysis (STOREr Code)

A.2.2. BOH - Lab UUhl.es a SIX Olgil Sample [0
Number For MicrobIological Samples

XXXXXX = Sequcnllal Numocr

A) MSU - Lab Uuh:les a SIX Dlgu Sample 10
Numbel

XXXXXX • Sequential Number

A4. USGS - Lab Uhhl.e5 an Eiglu Digit Sample 10
Number

x = Century
XX _ Year

XXXXX = ~quenuaJ Number

B. Recommended MSoEQ SampleCootrol Number

XX '" Sampled Media (SW, OW. SL, SO)
XX • County Code
XXXX '" SeqlltlluaJ Number

19. The followlllg an:: the recommtl1dlltiolls for GIS
standards:

A. ARCIlNFO is the rccommellded software for
GIS operauons.
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D. MilSissippi Tnmsvelloe Mel'CalOr (MSTM)
projeclion is chosen and all the daUl are to be
convened and arelllved III IIIIS coordinate
5)'$Iem.

C. All dam an:: to be convened 10 NAD 83.
O. For land and aerial surveys MS HARN (High

Accuracy Reference Network). a local geodetic
reference flllmeworlr.. stations should be
preferred 10 anain high ac:culaCy.

E. AU map; smaller !hall 1:20.000 scak should
mCCt the U.s. National Map AcculaCY
Standards.

F. Map scald of 1:2<l,OOO lIDd larger sIlould follow
ASPRS Interim Acetne)' Star>daJ'ds.

G. Source data should mCCI lhe verincation criteria
CO allam !he SCt stal1dards.

H. The rms (root·mean·squarel ermr should not
eu:ced 0.005.

l. Fuu)' lolerance sooukl be helow 0.015 inches
(the actual toltnnce in other units vary willt
map .sc.aIe).

J. Nor more than one perccnt of thc futlms and
attribules, per map, shall be missmg from lhe
output coverage.

K. Nor more !hall one percem or thc fearores and
anributcs in any m.ap shall be incorrectl)'
reprc.5Cnlcd.

L. There shotJld be no missing or duplicate dala
nelds in the databa.'lC SlnJClute. and all records
mUSI be correctly btJill.
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