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MANAGEMENT 
Conservation ofbiodiversity in healthy ecosystems. Priority ecosystems are conserved and 
restored 

_

t 

Since 1995, the Groundwater group at NWRI been involved in an extensive field and 
laboratory hydrogeological research program at the Smithville site in Smithville, ON. The 
data fiom our research studies as well as that ‘fi'om other researchers and MOE monitoring 
programs was compiled and verified into an electronic data management system This compilation- 
includes Micros‘oft— Accessc databases, rock core photographs, geophysical sondes and scanned 
maps, The project has been completed. in collaboration with a private consulting firm. report 

is intended to serve as summary documentation and user's guide for the data management system 
’lfhe.da_ta_base is being used by modellers and responsible for the 

viability of various remediation alternatives for the‘si't.e. Additionally, having the various sets 

in a single coherent will aid in gfiirther interpretations of the data. _ 

electronic 

compilation will allow to us to. better use research data to.fu'rther--*oure='runderstanding of the 
hydrogeologyiof heterogeneous rock systems and irnprov..;_e~our to predict and prevent the 

of toxic substances in groundwater and‘ help to‘ conserve and restore -priority 
ecosystems inathe 

' 

r_ 

i 

-

e 

The bulk of the work on study has completed. Much of theisrnithville Project 
been i‘nc_1uded»i'n the electronic compilation. compilation represents .a unique- 
Willbe arnenable.to .interpretations in the ycarsxto Come. We-« will continue: to provide 
updates. to the andintend to usethe databases aswe continue work -on modelling 

. studies and -prepare articles onjthe work that has been out;



SOMMAIRE A L’INTEN'l‘ION DE LA DIRECTION 

Conservation de la biodiversité dans des écosystemes Les écosystémes prioritaires sont 
conserves et en 

Depuis 1995, le groupe de l’INRE responsable des eaux souterraines a participé 5. un vaste 
programme de recherche hydrogéologique in situ et en surle site de stockage de BPC 
de Smithville, en Ontario. Les données provenant de nos et des programmes de 
surveillance du MEO ainsi que celles obtenues d’autres chercheurs out etc compilées et vérifiées 
dansunsystémeélectroniquedegestiondesdonnées. Cettecompilationenglobedesbasesde 
données Aoo_ess® dc Microsoft, des photographic: de carottes de roches, des‘ sondes géophysiques 
etdes canes scannées. Ce-projet a_ été réaliséeneollaboration avec de oonseil 
piffvé. Ce rapport vise :1 servir de. documentation etdel guide de l'utilisateur du 
dé"gest.ion des données. Cettebase de_d9nn_ée's estacunelletnent utilisée par des‘ modélisateurset des 

charges d’évaluer la de options de restamafion visa!/1t'=1e,-85% Eflzpllls. 
ensembles de données dansun coherent 

l’inte!pIt5tafion des Grficea oette electrouique, nous pourrons 
mieux utilise:-les de recherche aocroitrernotlxeoompréhension de l’hydr_ogéologie' 
Systémes” rocheux hétérog, énes; améliorer notre ; jr. les 
ernvimnnementales des substances toxiques dans les pluseellmesure de. 
cons_erv_:er.et de nétablirrles 

La plus H63 ms. tennimée.-La pluparf deis-données du proj'et.de 
Smithville l~’obje_1_:_ d’u'ne eorripilaxion électronique. Cette un« ensemble dc 

Nous continuerons imetue afjour oes de etL_av0n_s:l’inten1ion=de.nous»en-servirtout 
en poursuivant nos de modélisation efenxpréparant des articles scientifiques pour en rendre. 
compte. 
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RESUME 
. A la fin as années 70 et an débutdes années so, des déchets et des solvants contaminés 

ont été an site de la Chemical Waste Management Ltd. (CWML) a Smithville, en 
Ontario, En 1-985, le de l’Environnement de.,l’Onta‘rio (MEO) a assume la gestion du site 
apres qu’on' découvert des solvants dans une lagune de surface ct constaté la contamination des 
eaux souterraines sous-sjacentes. On a entrepfis un -programme d’a_ss_ainissement, en étapes, 

visant acontenir la contamination et a dépolluer la oroche-mere sous-jacente. Au oours des 
15 demieres années, le MEO, des‘ consultants privés, des cheroheurs universitaires et 
gouvernementaux out prodtiit-, sur le ten'ai__n et cu laboratoire, des données décrivant la subsurface 
et les panaches aqueux et non aqueux, an moyen d’activités de caraetérisatiojn du site et de 
programmes de constants. Le systeme de gestion des données géologiques dc V 

Smithville a_ assembler numériquement, a norinaliser et a verifier les données géoscienfifiqnes 
recueillies an site méme et aux alentours durant les 15 demieres années eta los disposer 
forme logique, gérable etficilement accessible. On voulait l’ames a l’ei1semble (ks 

. données existantes et garder la souplesse néoessairespour pouvoirintégrer de nouvelles données sur 
le site, le cas échéant. Le xapport décrit la structnre, le contmu et- la présentationdu de 
gestion des données et foumit un guide d’utili_sation.



ABSTRACT
A 

During the late 1970s and early l980s, contaminated wastes and solvents, were 

stored at the Chemical Waste. Management Ltjd;.--(CWML) site in Smithville, Ontario. In 

1985, the Ontario Ministry of the Environment (MOE) assumed management of 
I 

the site 

after the discovery of solvents in a surface lagoon and subsurface contamination of the 

groundwater underlying the site. A four-phase remediation program, with the objective 

of containing and remediating the contamination in the bedrock underlying the site, was 

initiated. Over the 15 years, field and laboratory data characterizing the subsurface, 

aqueous, and non-aqueous plumes. have been generated through site characterization 

activities and on-going monitoring programs by the MOE, private consultants, university, 

_ 

and government researchers, The aim of the Smithville geological.‘ data management 

system was to digitally assemble, standardize, and verify the a_vai1able.geoscience data 

collected in and around the site over the last 15 years into a logical, manageable, and 

easily. accessible fonnatg. This was intended toprovide easy access to the existing data
i 

set, and be flexible to incorporate new site data when available. This report describes the 

structure, content, and format of the data management system, and provides a guide to 

using it.



1.0 INTRODUCTION 

During the late l970s and early 1980s, contaminated wastes and solvents, 

including polychlorinated biphenyl (PCB), were stored at the Chemical Waste 

Management Ltd. (CWML) ‘site in Smithville, Ontario. After discovery of solvents in a 

surface lagoon, the Ontario Ministry of the Environment (MOE) assumed management of 
the site and undertook a four-phase program to remediate the waste on the surface and 
underlying soil, bedrock, and groundwater systems. During Phases I_to III, clean-up of 

the5's‘urface waste and contaminated overburden wasundertaken, various hydrogeological 

investigations were conducted, and much of the available PCB wastes underwent on-site 
destruction (Go1_der Associates Ltd., .1995). In May 1989, a “pump-and-treat” system

, 

consisting of 8 wells (RWISI-RWS8) pumping from the shallow bedrock was initiated 
and continues to the present time. The principal aims of Phase of this program, now ‘ 

ongoing, are to contain and remediate the contamination in the bedrock underlying the 

CWML ‘site; 
I 

I

I 

The characterization of the subsurface at the site has been extensive. Over 200 

boreholes and monitoring‘ wells have ,been installed in and around the waste site during 

the ‘last l5 years‘. These monitoring wells have been used to measure the level_ of 

contamination of various_ compounds in the aqueous plume _(e.g._ TCE,'TCB, and 'PCB)iat 

various depths. in the subsurface." Between 1995 and 1999, researchers at the National 

Water Research Institute (NWRI) along with various sub-contractors have been 
conducting laboratory and field experiments to study the dolostone underlying the site, 

and the regional hydrogeology with the goal of .developing a conceptual. model for 

groundwater flow and aqueous transport in the dolostone (Novakowski et al., 1999). The



carbonate bedrock below the site has been characterized in detail at a number of different 

scales. Measurements of hydrauli_c ‘head have been obtained to determine the 

groundwater flow; regime in the overburden and underlying rock. units both at the 

regional scale (kin) and local scale (m).; The physical and chemical properties; of the 

fractured rock have been characterized through field and laboratory measurements. 

Much of the data from this study is included in the data management system discussed in 

this report. Complimentary data, such as climatic measurements from nearby weather 

stations, have been included to aid in. t_he.v-ainterpretations. aadditionr-..t,o the site 

characterization work, the ‘Ontario Water Agency (OCWA) has routinely collected 

groundwater: samples_ for the analysis of contantinant constituents in numerous 

monitoring wells around the ‘source area for over 10 years. rOCW:1§t has also maintained 

continuous hydraulic head measurements in several monitors using transducers anddata 

loggers. Overall, the different types of data have been collected and interpreted by 
‘H

A 

various Vdifferent groups the eMOA.'E, private Vconsulltants, university, and 
H 

. government researchers. Collectively, the data sets generated from various studies over 

the last decade in and around the site make this a uniquely studied contaminated 

groundwater site. 

‘The objective of this project was to 
.- compile, standardize, and ‘verify site 

characterization, monitoring program and other related data from various workers into a 

manageable and easily accessible format. The data management system is_intended to 

provide bothresearchers and dec‘ision.-makers _a tool to easily aceess and use the 

existing data set. Additionally, the data management system‘ is intended to be fleifible in _



order that new site data, when available, can be easily incorporated to the existing 

databases. 

This report outlines the electronic compilation and data management _system 

developed for the hydrogeological data collected at the Smithville site. The 

documentation describes the structure, content, and format of the data management 

system, and provides a step-by-step guide to using the databases, both to view and export 

existing data, and to append user-specific data. 
10.1, 

2.o'.~nATA MANAGEMENT SYSTEM STRUCTURE AND CONSTRUCTION ” 

The Smithville geological data management system is" a digital comp'ilation of the 

_ available geoscience dataneollected in andnaround the site. fi'om'approximate1y 

1987 to the present. The structure. of the data management system was designed "by 

Earthfx Inc., and v1EwLoG® Systems between 1996 and 1993. At this time, much of 
the pree 1995 data was assembled into the database tables. In 1998 and 1999, much of the 

data obtained through the detailed istnldies, post-1995 monitoring program ‘data’ 

(chemistry, and hydraulic head measurements), and other relevant data sets were added. 

1 teseeteh studies carried’ out by McMaster University, and University er Utah- 

researchers underthe EPA study on capture zones in-carbonate rock were also incl_uded. 

2.1 Structure 

The Sn1ithville data management systemis assembled using Microsofi Access® 

97, a relational SQL (Structured query la_nguage)'compliant‘database software package 

to theidata management system and Inc-.. -‘Data from field and‘ lab
_ 

that proeividesirapid electronic access to site data. Included in the Microsoft Office Pro®p



package, Access® is a user-friendly, readily’ available software that can store vast 

amounts of i__nforrn_ation without loss of speed. Its “duerying power”, derived from the 

relationships between the various- database tables, makes Access® ideal for manipulating 

and comparing large data sets. 

The data management system is comprised of 3 separate databases‘: (a) DATA 
'(Smv_data.indb,)'; (b) USER (Smv+user.m_db);- and (c) MENU (Smv_menu.-mdb). 

“Smv_datasmdb” contains data compiled in a family of 24 tables. i“‘-Srnv_menu.n\1db’i’ is 

linked to ‘1‘Smv__data.amdb’V’, and is an automateddatabase offering .se'ver'a;l. tools to browse
i 

and yiew the data through forms. “_Smv_user.mdb” is also linkedfto “Smv_data.mdb”, 

and is intendedi for users wishing to developtheir own queries. The divided structure 

permits independent updates of either the viewing tools or the data". The three databases 

currently occupy approximately 120 of hard-drive space,‘ and require a minimum 

a 

P200 computer with 32 Mb RAM. 

Additionally, there are'3 othercomponents the data management system
' 

that are not stored‘ within the database software. These include: (a) core photographs; (b) 

CIIAD-style base -r_nia'ps";iand (c) borehole geophysics-._‘ "Figure 1 shows allthe components 

of the data management system; The 
and can be viewedwith VIEWLOG® or any sofiware ‘;";.brnp:'fi1es;'}(e.g.' bore]

‘ 

PhotoI’aint®)i The VCAD-style base maps, and borehole "geophysics are best viewed with 

VIE-WLOG®_ Inst1'uctions to install the system inepsovided. in Appendix 13. 

2.2 Data Model 

data model used to assemble “Smv_dat‘a.mdb” based onthe relatihnship
. 

between “borehole.” a._ndi“monitor”. The vast majority of data obtained from site

4.



investigations can be referenced to originate from either a borehole (e.g. rock core 

properties, lithological descriptions), or from a monitoring interval (e.g. water level 

measurements, chemical constituents). The different types of monitors and boreholes 

installed at the Srnithville site are described in detail in Section 3714. All data 

measurements or descriptions are referenced to either a borehole or monitor, which have 

spatial co-ordinates (UTM northing and easting) and can be located on a map or plan 
view. Data from non-borehole sources are referenced to other forms of “monitor”, For 

exiiiiiple, precipitation data would be referencedto a climate “station”, which canbe 

spatially but does not extend into the subsurface. The links between tables 

resulting from the data model are shown in “Figure 2,. 

2.3 Database Tablestructure 

Most tables in “Smv_data._mdb” have been assembled according to": the 

requirements of the second or third nonnal form (2NF or 3NF). means that the 

tables are “orthogonal? or normalized, with each recordldevoted to-ia ‘specific data point. 

An example of ’ _th_is_format is shown in Figure 3. Although this may not be an intuitive 
format for reviewing data, it offers advantages for database searching and storage. 4-More 

--wiv 

conventional tables can be constructed using Access® ‘query and report capabilities orby
V 

_ 

exporting to spreadsheet software. Detailed information on database principles and- 

structure can be found in O'Neil (I994). 

2.4—Un_its 

Numerous units are used within the data management system, because of the wide 

range of measurements obtained.during site investigations. Most tables contain one or



several fields displaying units of the data. The S1 system is used throughout the data 

management system, with the exception of the core photographs, each of which shows a 

measuring tape, in inches and feet beside the core. In ‘most cases, measurements of depth 

have been converted to metres above sea level (masl) to avoid ambiguities related to the 

reference point (ground surface or top of casing), particularly in inclined holes. 

2.5 Data Sources and Qualifiers 

In several additional fields have been added toidentify sources of the data 

as well as any relevant “qualifiers”. These include: (a) the original source name; (b) 

the. corporate ,source;_(c) compilation dates; and ((1) method detection (MDL) or reporting 

limits (RL)_. Other qualifiers included provide information on the original format of the _ 

data (e.g. some hydraulic head measurements were entered into the database as water 

levels [depth to water in? metres] and converted, while others were processed by the 

originator and entered as hydraulic head [masl]).
V 

3.0 DATA SYSTEM CONTENT
V 

This section contains a description’ of the contents of each table in 

‘.‘Smvi_data-.mdb_”, as well inforniafion iioniithe _o'theri syste'm_ 
— .._:.--_ 

components. ‘Data sources and references are also included.‘ list ofall 

tables in “S.mv_data._mdb", The definition of each field in all tables is included in 

AppendixA. In broad terms, the contents of the data system 

-_' Borehole logs‘
V 

o Monitordetails . v_ 
_ 

I 
V pi 

-. 

o Major geological descriptions (stratigraphic contacts)



- Minor geological descriptions (core features) 

- Water level data 

. Water sample data 

- Permeability _test_ing data 

- Rock property data 

Data available to “Smv_dat_a.mdb”, but not estored within Access® include: 

.:.;Core photographs (Boreholes 54, 58, 62, 64, and 65) 

CAD-style base maps 

Borehole geophysics 

3-.1 Tables in “Smv_data».mdb’-V’ 

3.1-.1 Borehole 

(1) Description 

For the purpose of . thisldata management‘ system, a “borehole” generally refers to 

an open, uncompleted drilled hole in the overburden or roe}; In some instances, pre- 

1995' monitoring well clusters are referred to as boreholes to maintain referential integrity’ 

_ 
the _database (e.g. borehole 5 refers to the “site”_containit1g 5311. 53.14.. 5.1319. 51325. 

eytc,.:)v..’ 
Between 1995 and 199'8_,.NWRI installed is boreholes intersecitingi the lengthof 

the hockport Idolostone and completed. a steel. casing. (grouted in) through-ithe 

overburden. Boreholes may contain one or more monitors; which isolate measurement 

zones either temporarily. or permanently within the borehole. All subsurface 

groundwater measurements are associated with a monitor, which in turn are associated 

with a borehole (the details of all monitors are included in a separate table “Monitor”).' 

The “Borehole” table outlines the detail_s of the boreholes installedin and around the

7



CWML site. Included are drilling details (e.g. drilling contractors, drill type, dril_li_ng 

start and end dates, etc.), UTM co-ordinates, and borehole azimuth and plunge. Data on 

the 8 pumping wells are included in this table‘-. Borehole details on severa_l boreholes 

(OW-series) installed in the region by Terraqua Investigations Ltd. for another -unrelated 

study are also included as they are part of the currently ongoing ‘water level monitoring 

program. In this case, the monitor and borehole are identical.» Both vertical and inclined 

boreholes have been installed at the site. Figure 4 illustrates a typical installation. of an 

inclined borehole. 

(2) Data _Sources 

Golder Associates Ltd., Tenaqua Investigations. Ltd».-, NWRI, Phase IV. 

. (3) Data References
I 

Golder Associates Ltd, Clean»-up of abandoned PCB storage facility, Smithville, Ontario: 
Results of geological and hydrogeological investigations and contaminated plume 
delineation study, 1987, Ref. 871-1 1-56, 1988. ' 

Golder. Associates Ltd,,‘;I-Iydrogeological Data Compilation and Assessment C-WML Site; 
Srnithville, Ontario, Golder Associates Ltd;, Project No.94-‘I06, 1995. 

Pentnjey,'A., Bi iBla_cl;port, Rock‘iSt:. closed landfill site; Smithville, Ontario, Terraqua 
Investigat_ior_1s_Ltd.,.Re£ No. TA463, 1994. 

' 

T - 

‘ 

.
. 

(4l Comment 

The .‘i‘Borehole’fV table is necessary ‘for databasetunctionality, “because the
' 

_ 

borehole name or number acts as a _“primary key field”. Because this table also contains 

the UTM co-ordinates,‘ it is necessary to locate monitors and associat_ed_data on a map or 
cross-section. r‘»‘Nested” monitors are assumed to have the same UTM co-ordinates. In 

some cases, the borehole-and monitor are identical .(e.g. pumping wells RWSI-RWS8, 

and the OW-series).



3.1.2 Bore‘holeTests 

(1) Description 

This table is a compilation of the results of hydraulic testing in various boreholes 

and monitors used in this study. A large component of this data set is transmissivity (T) 
and equivalent single fracture aperture (zbeq) measurements determined through 

constant-head injection tests (CHITS) conducted in boreholes 34C, 37C, 54A-D, and 5$ 

to 65 by NWRI (Novakowski et al., 1999). The principle behind _a CHIT is to inject or 

withdraw water at. a constant hydraulic head into an isolated portion of the borehole and 

measure the flow-rate at steady-state conditions. The ratio of measured flow rate to 

change in head is related to the permeability of the isolated zone. The tests conducted by 

NWRI in this study used a system of 5 tanks of varying diameter ‘(Figure 5). 
T 

The 

effective range of translrlissivity that can be measured with this particular system is"10"9 

to l0"2 m2/s. 1 Several different test interval lengths were used to characterize the vertical 

distributionof transmissivity in the Loclcport dolostone underlying the -site. Equivalent 

single fracture apertures (2b.,.,) were calculated using the T of a given zone and the cubic 

law. It is important to note that 2b.,._, is a calculated number and should not be'ta'l<en_ to 

suggest that each testing none '.contains only one fracture._ 
V 

Fracture frequency or 

magnitude cannot be deterrnined fr'om"theT results-of hydraulic testing since a single large 

fracture may have an equivalent transmissivity of several smaller fiacturesi. Further 

details on CHIT methodology can be found in Novakowski (1988) and Lapcevic et. a1.» 

(1998). ‘Hydraulic tests werealso cornpletedover the length ofboreholes 11, 12, and 21 

by Golder Associates Ltd.. These tests used a test interval of approximately 3=.metres, 

and the testing system had an effective range of 1078 to 10° in’/s.



This table also includes groundwater velocities measuriedwin single fractures 

calculated from point dilut~ion,experin1ents conducted in 1996 and -T1998 in boreholes 

37C, 54A, 56, and 59. Additionally, storativity and hydraulic conductivity data from 

pumping tests (3, 24,and 72 hour tests_).performed from l987 to 1989 in boreholes MW2, 

23, and 14 are included. 

(2) Data Sources 

7 Golder Associates -Ltd., 

(l) Description 

(3) Data References 

G_older.Associa'te‘s Ltd;, of Packer Test Results, 1998 (internal Phase IV file 
from Golde_r_Associates Ltd.; no specific report reference available), - 

Golder" Associates Ltd., Report on: Hydrogeologic data cornpiulatiounand ‘assessment 
site Smithville, Ontario, Project No. 94-106, 52pp.,« 1995,,

‘ 

Radcliffe, A., Determination of Groundwater Velocities. in Discrete Fraculres using Point 
Dilution Methods, University of Waterloo, B. Sc. Thesis, Department of 
Sciences-, 1997. , _. 

- - 
~ 

. 

»
v 

Uhlman, W}, Vora1_e'l_c, -and Lapcevic, The Use of "Point-‘Dilution Techniques for 
Determining Groundwater Velocity in Fractured Bedrock, Smithville, Ontario, 
NWRI Contribution No. 995202., 29pp., "1999. - 

' 

_

" 

3.1.3 Chemllata &.3.1.A4_' Chembata QA samples 

_ 

4 

These tables include the results of the chemical analyses of groundwatersarnples 

from various monitors in and around the Smithville site._ The. chemical analyses fornon- 

— groundwater ‘samples (e.g. rock, soil, grass, and surface vvater) can be foundin tables 

“R,ockProperty", and"‘OtherCher_n_”. ‘The .‘3‘ChemData” table" includes both analyses for 

organic contaminants to delineate and monitor the various plumes,’ as vvell as analyses of
T 

groundwater samples for background inorganic constituents and stable isotopes. The
V

10



bul_k of the measurements included in this table consist of the chemical constituents 

determined from the groundwater samples obtained from the characterization of the 

aqueous plumes (1987 onwards) and ongoing monitoring efforts in selected monitors 

(Smithville Phase IV, 1996). Additionally, analysis of the groundwater from the “pump- 

and-treat” well system is included in this table. Measurements of inorganic constituents 

(e.g. anions, metals, conductivity, temperature, dissolved oxygen, and alkalinity) were 

obtained from 3 surveys of groundwater samples acuired in 1.997 from Westb‘ay® 

niohnitoringv zones (boreholes53, 60-63, andi65), and deep multilevel monitors (boreholes 

ll, 12, and 21»). Stable isotope measurements (‘$0, 2H, and 3H) were also obtained in 

most of these monitors (Zanini et al., 1997, and 1998). Some additional inorganic 
measurements as well as CFUC-'12 and stable isotopes were obtained from selected 

shallow monitors and Westbay® monitoring zones as part of ‘research studies conducted 

by University of Utah workers (Utah, 1999). In 1997, a study eXamining'TCE, TCB, and 
. degradation productconcentrations in discrete features was carried out in_open boreholes‘ 

‘ 

A 

using temporary sampling intervals (Brown et al., .1997). The data from this study also 
i 

included’ some analyses ‘of the groundwater samples for standard inorganic constituents. 
' 

e Both the organiiciand inorganic of work are included in‘ table. A of 

chemical parameters is shown in Table 2 (also see Section -In some instances, 

the values obtained: from theanalyses are “qualified” or require an explanation. A list of 
I 

qualifier. codes and their definition is included in Table The “Chembata QA samples” 
table includes IMDL, control and reporting (RL), as ‘well as surrogate recovery 

values for organic constituents. 
A 

T 

_ 

V 

,.,.g -

ll



(2) Data Sources 

University of Utah, Phase IV, NWRI, OCWA, MOEE. 

(3) Data References 

Brown A., P. Lapcevic, K. Novakowski, S. Lesage, S. Brown, K. Millar, J, Voralek, and 
L. Zanini, Characterization of Trichloroethylene Contamination. in the fractured 
bedrock at the Smithville, Ontario Site, NWRI Contribution No. 97-140, 1997. 

K. Solomon, and A. Sheldon, University of Utah, personal communication. 

Srnithville Phase IV Program, A critical Review of the Monitoring Program at the 
Former CWML site in Smithville, Ontario, Internal Report,-8'0 pp., 1996. I

‘ 

I 

Zanini, L., K. Novakowski, and P. Lapcevic, Inorganic Geochemistry of the Groundwater 
at the Srnithville Site: Phase I Investigation, Contribution No. 97-123, 39 
pp., 1997. 

A 

' i 

--
‘ 

,, 
Zanini, L., K. Novakowski, "P. Lapcevic, G. Bickerton, J. 'Voralek,' and C. Talbot, . 

Regional groundwater flow . in the fractured carbonate aquifer underlying 
Smithville, Ontario, inferred_ from combined hydrogeological and ‘geochemical 
measurements, J. Groundwater, 1998 (In press). 

‘ 
' 

« -. 

Zanini, L., K. Novakowski, P. Lapcevic, G. Bickerton, J. Voralek, and C. Talbot, 
Inorganic Geochemistry of the Groundwater at the CWML "Site, Srnithville, 
Ontario’: Phase II and‘ III Investigation, 1997, NWRI Contribution No. 98-243, 45 
pp., 1998. , 

' 

- 

5. . 

’

. 

3.1.5 ChemParametersl 

(1)Descript,ion _ 

V 

I 

- 

i 

V 

V - 

. ; 
7: 

_ 

This table contains a listing. of theohernistry -parameters. is for 

_ 

graphing purposes (see Section 4.5). 

3.1.6 Climate ' 

(1) Description 
I 

This table contains measurements» of temperature. prec-jgiitation (5 .imiI1::1.t.es, 

hour, and total), and barometric ‘pi-essureiat several weather stations in Smithvillei and
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other locations in the Niagara region. The location of the weather stations is described i_n 

the table “OtherMonitors”. This table is not a complete record of all cl_i,mat‘ic data over 

the study period, but instead focuses on the time period from 1994 to 1998 to compliment 

hydraulic head monitoring data collected at the site as part of the Phase IV program. 

(2) Data Sources 

Regional Municipality of Niagara, Ontario Climate Center (Environment Canada), 

(3) Data’ References 

I‘an=-D. Smith, Manager 
Environmental Monitoring & Analysis - 

Regional Municipality of Niagara, 
Environmental Services Division 
Schrnon Parkway, PO Box 1024 
Thorold, Ontario 
L2V 4T7 
Tel.: (905) 685-1571 ext. 3566 ' 

Email: ‘ismith@env‘ironiagara.com 
Web: http://www.envi‘ron‘iagara.com 

Bryan Smith, OCC Supervisor 
Ontario Climate Center, Environment Canada 
Dufferin St. ' 

Downsview, Ontario 
M3H 5T4 
Tel.': 1-90.0-565-1 l I 

Fax: (416) 739-4521 
‘ 

Emfziilz-Bryan.Smith@ec.gc.‘ea 

3.1.7 Corephoto 
' 

(1) Description 

The 18 boreholes installed as part of the Phase IV site characterization activities 

(19951 to present) were diamond-‘drilled and cored through the entire thiclmess,.,of- the 

dolostone (~ 40 m)‘. In eleven of the boreholes, photographs of the core



(Section 3.2.1), taken _imr'nediately after retrieval from the borehole were processed 

digitally and provide a complete visual record of the core, The photographic record for 5 

of these boreholes (54, 58, 62, 64, and 65) was processed (Appendix B) to be accessed by 

the database and companion software (VIEWLOG®). This table provides a listing of the 

bitmap files (*._bmp) that can be combined withother data to compare the core record 

with other borehole measurements. The length of core included in each photograph is 

noted and can be converted to appropriate units (Figure 7). 

(2)‘Data Sources. 

3.1.8 DNAPL properties 

(1) Description 

This table contains physical properties (solubility, density, and Km) and the 

chemical composition of specific DNAPLs (e.g. PCB, TCB; and TCE) identified‘ at the 

T 
Hismithville site; 

- (2) Data Sources 

Golder Associates >Ltd.. 

’« (3)‘Data References »

A 

Golder Associates Ltd., (Report on: Hydrogeologic data compilation and assessment CWML site -Smithville, Ontario, Project No. 94-106, 52pp., 1995;. 
3.1.9 Fracture 

(1) Description. 

This table contains the of fracture mapping carried out by Gartner Lee Ltd. 
l 

and Acres International Ltd. ‘as part of _the development of a geological model of



the Smithville area for the Phase IV program. Included in this table are the results of 

fracture mapping (trace length, aperture, orientation, etc.) carried out on vertical quarry 
faces at the Lincoln Quarry, ‘Vineland II pavement, and pavement at the Smithville 

lagoon at the CWML site, The locations of these sites are documented in the table 

“OtherMonitors”. Further information and interpretation of this work can be found in 

Gartner Lee Ltd. and Acres International Ltd. (1996). 

(2) Data Sources 

Gartner Lee Ltd. and Acres International Ltd.. 

(;;:Eam‘References 

Ciartner Lee Ltd. and Acres International Ltd., Regional Geological Model Smithville 
-Bedrock Remediation Program, Gartner Lee Ltd. and Acres International Ltd., 
Project No. 95-160, 75pp.-,,l996. . 

i " 

3.1.10 GeolMajor 

(1) _Description 

The CWML site is underlain by 5 to 10 metres of overburden that in turn overlies- 
the Lockport, Decew; and Rochester Formations. ‘Locally the Lockport formation _is 

divided into. the Eramosa, Vinemount, Goat Island, and Gasport units (Figure 6). -This 

table includes the contact depths and elevations‘ of the stratigraphic determined in 
up 

various boreholes in and around the site. Contacts. were determined qualitatively by 

either visually examining rock core or drill cuttings for changes innlithology or structural 

features, or by the use of borehole geophysical sondes, Further information on the 

geology of the Smithville area can be found in Blair and McFarland (1992), "Brett et_ al. 

(1995). and Gartner Lee Ltd." and Acres International Ltd. (1996).



(2) Data Sources 

Golder Associates Ltd., NWRI. 

(3) Data References 

Golder Associates ,Ltd,, Preliminary results of geological and hydrogeological 
investigations and contaminated plume delineation study: ‘CWML abandoned 
PCB storage facility, Smithville, Ontario, 1987. ‘

. 

3.1.11 GeolMinor 

(1) Description 

This table contains detailed lithological descriptions from -various boreholes. The 

description of boreholes installed before 1995 are based on drill cuttings, grab samples, 

and core where available. Theldescriptions of the boreholes installed between 1995 and 

1998_ are based on a field examination of the core. Both lithological features _(e,g. 
' 

minerals, vugs, and texture) andstructural features (e.-g. vertical, bedding-plane 

fractures) are noted." The nomenclature used in these descriptions is surnrnarized in Table 

4. Exalnples of some noted features are shown in‘Fig’ure This data. is ofien qualitative 

v in nature and different geologists may refer to sirnilar features by different names.
1 

T (2) Data Sources 

- NWRI. Pl438’e IV,.G4o1der Associates Ltd, (ilmner Ltd...’.--;:;.;,....: , 

‘T - ‘ 

-'~ 

3;1v.12 LabCodes 

(1) Description 

As discussed in Sections 25 and 3.1.3, some values obtained fi'om chemical 

analyses are “qualified”. This table provides a list, of qualifier codes and their definition 

(Table 3).

16



3.1.13 Mass Recovered 

(1) Description 

In May 1989, a “pump-and-treat” system of 8 wells (RWSI-RWS8) was initiated 
within the confines of the CWML site. This table includes data on pumping rates (daily, 

and total averages), and total volume pumped between January 1992 and October 1994. 

Estimates of DNAPL constituents recovered as a result of this pumping are also included, 
(2)‘Data Sources

I 

Gglfler Associates Ltd.. 

(3) Data References 
l 

Golder Associates Ltd., Report on: Hydrogeologic data compilation and assessment CWML site Smithville, Ontario, Project No. 94-106, 52pp., 1995. 

3;1.14 Monitor 

(1) Description 

All chemical analyses of groundwater samples and hydraulic head measurements 

are related to a zone of measurement. This zone is referred to a “monitor”, In this 

study, there are several -different types of monitors. This table provides details on the 

mdiiitors used at the site and links all monitors to the borehole_ in which they were either 

or permanently installed. The different groundwaterimonitors at thesfite can 

be classified into 5 types of monitors: 

.e Monitoring well, standpipe, piezometer, open borehole monitor 
V. 

-- '. ‘Multilevel monitoring well
' 

. 
’ Westbay® monitoringzone 

_ 

'

- 

- Double packer -system 

‘I7



- Single packer system 

(A) Monitoring Well, Standpipe, Piezometer, Open Borehole Monitor 

In this case, each borehole is completed with only 1 monitoring zone (Figure 8). 

Sealingmaterial (usually bentonite) above the screen ensures that the monitoring. zone is 

the length of the screen. In other words, the monitoring well is only accessing ‘the zone 

of the screened-off i'nte_rval. Examples of this type of completion are 1.389, and 14S9. In 

some boreholes, steel casing has been installed and groutedto the top of the zone of
4 

interest. The monitor zone consists of open-‘-borehole.-..below.the,.steel-eas’ing.;(Figure .9). 

In other words, if the zone of interest is in competent rock, completing‘ the borehole with 

well "casing" and screen is not necessary». 
A

. 

‘ 

(B) Multilevel Monitoring Well "
. 

‘In this type of installation, two or more monitors are installed in .a single 

borehole. Individual piezometers (or standpipes) are isolated fromeach other nsingia 

sealing material. (Figure 10). Examples of this typ.e_of‘cQIhD1¢ti0n are 11A-F, 1787, and 

. 17s9, 

(C) ¥Westbay® Monitoring zone 

H The Westbay®; system is a_ comrnercially bor'e_hole 

instrumentation. . It consists _of water-filled packers conneeted.by_«VP_VC.:c1a.sing,
I 

specially designed pumping and measurement/sampling ports (Figure 11). 7 Each 

monitoring zone refers to the, length of borehole isolated by 2 packets. 
H 

With 

instrumentation, two. or more monitoring zones are permanently installed in eaoh 

borehole. Examples of this. type‘ of monitor are installediin boreholes 53, 60, '61,—__ 63; 

and 65. Monitoring zones are numbered fiom the bottom of the t_0W&rds- ground 

‘I8



surface (Westb'ay® Instruments, 1996; Voralek, 1997; Black et al., 1987). Pressure data 

obtained with this system is used to calculate hydraulic head." Additionally, Westbay® 

instrumentation canbe used for the collection of groundwater samples at various depths 
~ within the subsurface. 

(Di Double packer system 

Two or more inflatable packers can be installed in an openborehole to form one 
or more monitors in the borehole. The monitors are considered “‘t'empor'ary”, because 

these:-packers are generally removable. In this case, the monitoring zonerefers to the 

length of borehole isolated by two packers (Figure 12). In this study, different double 

packer set-ups were used. Some of the chemistry data_and hydraulic headmeasufements 

at the Smithville site use this type of monitor. The double packer‘system'may have one * 

manometer extending from the zone ‘to the surface to allow access to the zone for 

sampling, water level measurement, or pumping‘ (Figure 12a). Examples of this type of
‘ 

monitor are 54D‘-:'I"U, and 59-TL. In other instances the monitoring zone’ may consist ofa 

double packer system containing a submersible pump ’(e.g‘. Gru_ndfos® pump) (Figure 

12b .(e.g.. 56-12.4)’ or a pump above the top packer‘ (Figure 12c) eonnected.to thelzone 
.2:».-V-' 

‘Ir 

.(e.ig:i'._56-10.5) (Brown ‘ct .al., 1997). The latter two ‘set-ups‘ were used’ to obtain 

groundwater samples and geochemical profiles in open holes. :- 

(E) Single packer system 

_ Some of the sampling carried out at the site investigated the concentration of 

contaminants _in singlefractures. isolate these small zones and reduce‘ the amount oi‘ 

water to be purged, a single paclcer was used et a1., 1997). The single paeleer has 

a 15 cm. long stainless steel plate which provides access to the -groundwater in the
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fracture when the packer has been inflated (Figure 13). An example of this type of 

monitor is 56-13.1. 

(2) Data Sources
V 

Terraqua Investigations Ltd.,— Golder Associa_te_s Ltd., Gartner Lee Ltd., NWRI. 

(3) Data References 
' 

I 
I

A 

Brown, A., P. Lapcevic, K. Novakowsld, S. VLesage, S. Brown, Ki Millar, J. Voralek, and 
L. Zanini, Characterization of Trichloroethylene Contamination in the fractured 
bedrock at the Smithville, Ontario Site, Contribution No. 97-_l40, 1997. 

Gartner Lee Ltd.-, Draft Discussion: hydro‘geologic‘~r-.study12~--Istageafli,*':’GheIIiical Waste 
.Management Ltd., Smithville, Ontario,*l9,86. - 

Golder Associates; Ltd.-, Cleaneup of abandoned PCB storage facility, Smithville, Ontario: 
Results of geological and hydrogeological investigations and contaminated plume 
delineation study, 1988 and 1989, 19.89. 

Golder Associates Ltd., Hydrogeolo'gicalData Compilation and Assessment CWML Site, 
Smithville, Ontario, Golder Associates Ltd, Project No. 94-106, "1995 . 

Pentney, A., and Blackport, Rock St. closed landfill site, S1n_ithville,tOtitario, Tefraqua 
Investigations Ltd._, Ref. No. TA463, 1994. « 

, 

‘

_ 

Voralek, J. 'w., VVestbay® Completionnkeport-for was ll/Ionitoring Wells, No. 63 and 

Westbay Instruments ,Inc._, Westbayfi Completion Report for Monitofing. Wells No. 
" 53, 60, 61, .52 Smithville Site, ProjectANo.:WB76l-96', 1996.

' 

(4) Comment 

to the “l3oreholei’ table, ’the“‘Mon'itjor” table is necessary for database 

functionality, because ._ the monitor name or number acts as’ a key field.- Note that 

, 
monitors may be “pennanent” or “temporary”.



3.1.15 O‘therChem 

( 1) Description 

This table contains the results of chemical analyses of surface water, soil, and 

grass samples from various “other monitors” in andyaround the Smithville site collected 

primarily during Phase I to III investigations. The details on these monitors can be found 

_ 

in the table “OtherMonitors”. The results of the chemical analyses of core samples are 

found in the table “RockProperty”. More information on the samples can be found in their 

“SampleDetails” table. 

(2) Data Sources 

p 

Gartner Lee Ltd, NWRI, MOE. 

. (3) Data References 

Gartner Lee Ltd., Draft Discussion: hydrogeologic study - stage 1, Chemical _Waste- 
Management Ltd., Smithville, Ontario, 1986. — 

Ministryof the. Environment, l’CB concentrations in soil- and grass samples in the 
vicinity of Chemic_al_ Waste, Management, Smithville — 1985-, l986._ 

3.1_.i_6 (_)therMonitors 

u 
(1)Qescription 

V This table contains location co—ord_inates' for all non-borehole “monitors”_ that are 
I 

. not included in the “Monitor” table, such aszi a) soil sample sites; grass sample sites; c)‘ 

surface water sampling sites; _d) the Smithville lagoon; e) climate stations; 0 the Lincoln 

Quarry; g) other quarfies; and (h) domestic wells. In cases Where UTM co-ordinates are 
not available, non-borehole monitors are spatially located with site descriptions. _,..
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3.1.17 Paar-ameteriFormula 

‘ 

(1) Description 

This table contains a listing of the chemical parameters and their corresponding 

formulas. 

3.1.18 References 

(1) Description 

This table contains a bib1io_graphicalv.index-of all’=thegravailablesztheses;reports; and 

papers pertaining to the Smithville site. 

3.f1.1_-9 Ro'ckProperty 

(1) Description 

This tahle contains the results of various analyses‘ of the. physical and chemical 

propertiessof rock core samples. 
I 

These include analysis of the chemical co,mposi_ti'on 

of samples from various units underlying the site,~gravimetric ,porosityrjn_easurements, 

and the results of diffusion» experiments on rock core disks. The results of isotope
A 

analyses (I80, and 190) on rock core samples obtained. from borehole 454A also 
V 

-included (McMasrer, 1997). Infonnation-one-the:rock~core1x-sainplesistufliédécien‘be found 

in the ssSamp1eD¢mils" table." "Also included in table the results. of mercury- 

injection capillary pressure measurements on samples of rock core from borehole‘ 

Samples were obtained ‘from the difi'erent rock and analyzedpby Core Lab,0I.‘a_tories'v 

Canada Ltd. These measurements includewetting phase saturation, threshold_pressur6_. 

median porethroat radius, porosity, and perrneability (Core Labomtofies, 1997).. ; 
;,.. 

_

_ 

s 
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(2) Data Sources 

NWRI, Golder Associates Ltd.,, Corelabs, McMaster University, Phase IV. 
(3) Data References ’ 

Bickerton, G. S., Chemical and Mineralogical Composition of the Lockport and Rochester Formations, Smithville, Ontario, NWRI Contribution No. 97-130, 1997. 

Core Laboratories Canada Ltd_., Advanced Rock- Properties Study: Borehole 56, Smithville Site, Report to NWRI, No 52.132-97-1116, 32pp., 1998. 
Golder Associates, Ltd., Matrix Diffusion Testing Eramosa Dolostone Samples, Golder 

Associates Ltd..., 1996. 

Mcl‘\”/Iaster University, Department of Geography, Karst Investigations Deliverable 13: 
Isotopic patterns in CWML core #54, Project No. 96451/2/3 — MCM, 1997. 

Novakowski, K., P. Lapcevic, G. Bickerton, J. Voralek, Zanini and C. Talbot, The development of conceptual model for contaminant transport in the dolostone 
underlying Smithville, Ontario, National Water Research Institute, Burlington, 
Ontario, Canada, 245pp,, 1999. 

_ 
.

' 

Zanini, L., K. S. Novakowski, and G. Bickerton, The radial diffusion method applied to 
dolostone core samples from the Loclgport Fomiation, Smithvil_le', Ontario: Phase 
II, NWRI Contribution No. 99-203, 1999. ' 

.

' 

3.1.20 Samplebetails 

(V1.)-D:_escripvtion 

, 
This table. containsnsinforniation (e.g. sainpk -type, dimensions,‘ description, 

sampled sampling agency, etc,): on the non‘-groundwater samples. collected . 

from in‘ and around the Smithville site, including core_ samples obtained for isotope
_ 

analysis and diffusion cell experiments. Each sample is referenced to a “borehole, 

monitor, or “other" monitor. Location co-ordinates and/or site descriptions are available 
I 1 in the tables “Borehole”, and “OtherMonitors”.



(2) Data Sources 

McMaster University, NWRI, Golder Associates Ltd., Phase IV. 

(3) Data References. 
1 

Bickerton, G., Chemical and mineralogical composition of the Lockport and Rochester 
Formations, Smit_hvil_1e, Ontario, NWRI Contribution No. 97-130, 1997. 

Golder Associates Ltd., Matrix "Diffusion Testing Eramosa Dolostone Samples, Golder 
Associates Ltd., 1996. 

McMaster University, Departme_nt of Geography, Karst. Investigations Oeliverable 13: 

Isotopic patterns in CWML core #54, Project NOv.L964’5i.1-‘/Zj/3 -.-.MCM,.1.»997. 

Zanini, L.-, S. Novakowski, and G..BickeIton, The radial»diffi1sion='..method applied to 
dolostone core samples from the Lockport Formation, Smithville, Ontario: Phase 
II, NWRI Contribution ‘No. 99-203, 1999. '

‘ 

I 

13.1.21 Siteflistory
1 

(1) Description
d 

This table contains a_ chronological description‘ of‘ events regarding the CWML 
site from its beginnings in the early-1970’s to the present day. 

1 I 

(2) Data Sources i 

Golder Associates Ltd., OCWA, MOEE; "
- 

(3)lData References 

Gartner Lee Lt_d,, Drafl Discussion; hydrogeologic study» - stage‘ 1, Chemical Waste 
..-=.M‘anagement Ltd., Smithville, Ontario, 1986. ‘ 

. 

« — 

"Golder Associates Ltd., Clean-up of abandoned PCB storage facility, Smithville, Ontario: 
- Results of geological and hydrogeological investigations and contaminated plume 
delineation study, 1987, Ref, 871-1156, 1988. 

' 

- 

' 

V

' 

Golder Associates Ltd., Report on: Hydrogeologic ‘data'con1‘pilation and assessment . 

CWML site Smithville, Ontario, Project~No._ 94.-106, 52pp., 1995. ' 

;.,
_ 

Groundwater Remediation Projejct, Smithville Phase IV Site Characterization 
Field Activities January-March 1996, NWRI Internal Progress Report, 1996.
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Groundwater Remediation Project, Results of Hydraulic Testing Program at Smithville 
Phase IV Site: Nov 1995-Dec 1996, NWRI, Report to Smithville Phase IV, 56pp._, 
1997. ‘ 

Lapcevic, P. A.-, K. S._ Novakowski, G. Bickerton, and J. Voralek, Preliminary results of 
the Fall 1995 drilling and hydraulic testing program at the Smithville Phase IV 
Bedrock Remediation Site, NWRI Contribution No.96-50, 36 pp., 1996. . 

Westbay Instruments Inc., Westbay® Completion Report for MP38 Monitoring Wells No. 
53, 60, 61, 62_,Smithville Site,“Project No. WB76l-96, 1996. 

Voralek, J. W., Westbay® Completion Report for MP38 Monitoring’ Wells, No. 63 and
V 

_ 65, 1997. 

Surveybata - 

Description 

This tab_le contains the elevation‘ of the reference point for each of the monitors. 

The_ reference point is used to relate water level measurements, and other depth 

measurements that require correction to a geodetic datum, In most cases, this reference’ 

. point isthe top of the casing (TOC) above ground surface. _It is "not unusual for this 

reference pointto change (e.g; casing broken off, shiftingof ground surface, etc.)_. This 

table incorporates any changes to monitor reference by noting the date range for 

the survey "is valid. In cases where the monitors have‘. been re-surveyed. (e.'g. 

instrumented in boreholes 11, '12, 21, andthe OW-series), two sets» of date ‘ 

ranges are included. 

. (2) Data Sources, 

NWRI, Golder Associates Ltd.. 

’(3) Data References 
9'

_ 

Golder Associates Ltd., Ivlydrogeological Data Compilation Assessment Site, 
‘ Smithville, Ontario, Golder Associates Ltd. Project No. 94-106, 1995. ' 
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3.1.23 WaterLevel & 3.l_.24 WaterLev’elDay" 

(1) Description 

These tables contai_n over 10 years of water level measurements and calculated 

hydraulic heads for various monitors in around the Smithville site. Groundwater or 

water pressure levels in the field have been measuredt on ‘this. project in a number of 

different ways: (1) water level measurements with measuring tapes; (2) in-s,i_tu pressure 

readings with the Westbay® system; and waterlevel measurements with submersible 

pressure transducers and data loggers. Standard Water level metersare used to measure
V 

the distance from the surface to the groundwater level in standpipes or rn_an_o_r_neter type 

_ 

monitors "(Figures 8, 9). The Westbay® system, measures the water pressure in the 

monitoring zone through the measurement probe (Figure 14).. The pressure difference 

‘between t_he inside of the casing (where the casing is completely filled with water) ‘(Pg..) 

. where TOC is the elevation of the top rnetresabove sea level .

I 

and the outside in each «zone (P,,.,,), is then used to calculate hydraulic. head (h) with the 

following equation (Figure 15):i 

h'=.iTOC - (Pg.-P.i,...)*o.7o32 (m/psi) 

In the third case, apressure transducer is installed at nionitoring weir, and the 

pressure above the transducer is measured data ‘ven time interval and recorded 
' 

_ 

electronically‘ a datalogger. The voltage signals ‘from the data19gger are later 

converted to head. The table “Water,LevelT’ contains all head data. from the site 

including datalogger files. In some cases the electronic measurement of head was carried 

p 

out at intervals of‘ 10‘ minutes or less creating. liug_e.files. The table “WaterLevelD§.y” 
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condenses the data by including at daily average for monitors in which there are more 

than one reading on any given day. 

(2) Data Sources 

OCWA, Phase IV, Golder Associates Ltd., NWRI, McMaster University, University of 
Utah. . V

_ 

(3) Data References 

Golder Associates Ltd., Hydrogeological Data Compilation and Assessment CWML Site, 
Smithville, Ontario, Golder Associates Ltd. Project No. 94-106, 1995. 

Loiftie, S,, Analysis of the Hydraulic Head Trends at Srnithvilyle, Ontario, University of ‘ ‘ 

’Water1oo, Department .ofEarth Sciences, 1996. 

Letter from Mr; R. Bineki (OCWA') to Mr. D, Ketcheson (Phase IV) dated April 17, 1997 
and March 27, 1997 ‘

- 

3.2 Other Components 

3.2.1 Core Photographs 

From 1995 to the present, core samples fi'om ll boreholes installed as part of the ‘c 

I
I 

A 

Phase IV site characterization activities were photographed afier retrieval from the 

borehole. Digitally 'proc.essed4‘and included in this package, these core photographs 

a visual-record of the core, which can be accessed by the database, VIEWLGG®, 
zherl software. “Corephoto’; table Section _3._l._7) provides .a listing of the 

bitmap files. t*.b1np) for 5 boreholes for which digital core photographs’ were processed 

for use with data management system. Detailed instructions for processing core 

photographs are provided in Appendix B. 
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3.2.2 Maps 

A variety of AutoCAD® (*.dwg), and VIEWLOG® (*.map) figures are available 

for use with the Srnithville databases. The files are found in the “Map” sub-d_i,rec_tory. 

The VIE-WLOG® files were converted from the original AutoCAD® drawings ‘from 

Golder Associates Ltd.,- and Jagger Hjims and are UTM-referenced and fiilly layered. 
I 

These files can be exported from VIiEWLOG® back into “*.dxf’ format, or used within 

VIEWI_.OG® and linked to the database to take full advantage ‘of the VIEWLOG® 

features. Several of the original AutoCAD®'fil_e_s7 are alsonincluded, v.-providinng alternate 

site’ and sub-regional maps. Some of these maps use a site-specific- co-ordinate system 

cannot be linked to the database without a transforrnation. 

3.2.3 Borehole Geophysics 

As part of the Phase characterization activities, standard geophysical sondes 

were collected in 15 boreholes. In 1995, boreholes 34C, 37C, 53, 54A, 54B, 54C, 55 

were surveyed by (lvartner Lee Ltd.. The boreholes were logged 2-.a.xi.s' in_clinometer,_ 

' temperahire, electromagnetic induction, ‘natural and calliper tools.‘ Boreholes 56, 

58, 59, 60, 61, and 62 were lohggedpblyGeophysics_-Ine_.,in..Iuly.:and:August 

of 1993. In. these boreholes, natural gamma, temr>erlat’u'rbe_V. logs
. 

were collected. In addition, a natural gamma log was completed in The data from 

fthese borehole geophysical logs are available for use withhthe databases.‘ The logs are 

available in VIEWLOGQ format, ‘in 3 data sub-directories withinl the “Well Log” 

directory, Logsi’ directory contains the final VI’E:WLOG®. files .-used to 

prepare the composite boreholelogs pres_e'nted_in Appendizt B of Novakowski et al.,
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1999. They can be used at any time (with a database connection) to regenerate similar 

logs. The “VIEWLOG” directory contains working copies of the VIEWLOG® files that 
can be used to create custom well logs- These working copies may require scale and 
depth corrections. The “Raw” directory contains a self unzipping file of the raw 

geophysical logs outlined above recorded in the field and processed by the g_eophys‘i’cal 

logging contractors in VlEWLO_G® format.‘ These files would require normal 

corrections. Details of_ the. two geophysical logging programs can be found in Gartner 

Léfitd. (1996), and Hyd-Eng Geophysics Inc. (1997). 

4.0 QA/QC rRoGRAM 
One of the final steps in preparing “Smv‘_data.mdb” was "an error’ trapping 

process. The error trapping was designed to identify two’ types of error: (a) error 

resulting _from themanipulation of the data from its original form (usually digital) into 

the database; and (b) potential errorsin the original data leading to anomalousevalues. 

Because much of thedata provided for incorporation into ’“Smv_dat'a.mdb” was compiled 
by others, subtle errors that did not result in anomalous data points were impossible to‘ 

A 
As a result, error trapping only addressed the relative ‘accuracy’ of the data.

' 

Error (included the following steps:
_ 

. Filtering the data through queries
i 

' 

- - Creating queries to display maximum and values 

- Creatingfcross-referencing queries 

Generating‘ hydrographs 

Plotting chemistry parameter values
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4.1 Scanned Data 

A large portion of the historical chemistry data was only available in hard copy 
and was scanned by VIEWLOG® Systems in. 1997. The scanned data was filtered 

through 27 queries to identify and flag anomalies in dates, moniitor names, and decimal 

point locations. Flagged data was either corrected or deleted. 

4.2 Max-eMin Check 

Database tables were queried to. display maxin_1um;and minimum‘ values for dates 

and values. Where raw data was available, the maximum and -minimummvalues were 

compared to the raw_ data (particularly for data_provided by NWRI.) to ensure no errors 

developed the process of merging the data into “Smv_data._m<_1b”. A comparison 
of the number of records was also carried out to ensure records were neither acciidentally 

lost not created. 

4.3 Cr"ossi-Reference
' 

Cross-referencing‘ queries were generated to ensure that measurements were 
I 

the borehole depth. For example, packer intervals cannot be below the base of the 

borehole. 
.._,., .. 

4-.4 Hydrographs 

Temporal graphs of hydraulic head were printed for ‘visual review. Anomalous 

data was noted, and if possible corrected. 
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4-.5 Chemistry Data 

To verify chemistry data, an interactive graphing engine to display chemical 

parameters by monitoring location on a time — concentration graph was prepared. 

5.0 DATA ACCESS 
This section describes the process for retrieving, and viewing data from 

“Smv_data.mdb”. 

5.1.. Automation Tools 
b

V 

“Srnv__menu.mdb” provides automation tools to search, display, print, and/or 

export hydr0g1‘aphS and time - concentration graphs from “Smv_data.mdb”. Screen 

forms are also provided to display borehole and monitor construction details. 

5.2 Graphing
_ 

“$mv_menu.mdb” has been prepared with utilities to’ rapidly‘, generate 

p 

hydrographs and time-concentration graphs, as Well as enable browsing of the 

borehole/monitor construction data. The utilities are available through the mai'n;toolbar_ 

.o£1:1iis database, and offer the following menu bar choices:
_ 

- View data 

- Manage samples 

- Enter data 

0 Abbllt
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(1) File 

- The “File” menu-contains standard ,“Windows” features. 

(2) View data 

The “View data" menu offers a choice oft 

- Water level graphs 
I 

— By monitor 

- By borehole 

— By geological unit 

- L Time_— concentration graphs 

- Borehole Data 
B 

The geological unit hydrograph makes use of an internal query that «assigns each 

monitoring interval to the appropriate stTatigI“<115hic unit by locating the stratigraphic‘ 

that hosts the majority of the monitoring interval. Depending on the permeability 

contrast between the ‘adjacent stratigraphic ‘units, 

I 

this approach may not be 

hydrogeologically valid. 
i 

in

. 

When using the time - concentration graph, a calibration point _wilil.appe_arVon 

the gm-ph. This is an arbitrary data point,:iassigned:to;.t_het..date :(_)’f5'~.’Iali?_1.uVaii_'1'-.}'..E;.:1;‘,-',t;:;,LQ.9.A0; with a
p 

value of 1, for all compounds. 

(4) Enter Data 

This menu _is used to enter new data or correct existing data related to the 

constructioniof boreholes and monitors. 

(5) About 
e 

B

l 

menu provides a brief description of the database and its inherent limitat.ion_s.'
I 
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(6) Window 

The “Window” menu contains standard "windows" features. Listed below, for 

example, are the steps required to generate a hydrograp_h in ‘‘Smv_menu.mdb’i: 

- Open by double clicking on “Smv_menu.1f1db” 

Select “View data” from the main too_l bar 

Select '“Water- level” 

Select “Water level vs. time (by borehole)” 

.3.-A graph w_i_l_liapipear- defaulting to BH1 1 

Select the borehole drop down box, and select the required borehole 

Click on the graph to activate the re-graphing process 

. Print the graph. by selecting “Print” 

/ 

Export data by selecting “Export”
H 

5.3 v1EwLoG°’i 

The capabilities of 
V 

the datamanagementi system are enhanced by VIEWLOG®, a 

_ 

separate sofiware product used to present the data as maps, cross-sections, borehole logs, 

andao complete detailed analyses using’-interactivei“pic ' g” 
tools, and “l<r'igging”. The _ 

VIEWLOG® retrieves data from queries developed by the user‘ and stored in 

“Smv_user.r_ndb” (Figure 1). example of a borehole geophysical ‘log created using 
I

S 

A 

VIEWLOG_® and “_Srnv___data.mdb” can be found in Appendix B of Novakowski et al. 
(1999). VIEWLOG® is not provided with this package, but can be obtained from 

_VIEWLOG®' Systems. 
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6.0 SUMMARY 
This report is intended as a manual and reference guide for users wishing to 

familiairize themselves with the Smithville data management system. It provides details 

on the structure and content of the data management system, a description of each 

database table, and a short of the 3 other components included. Sources of the 

data, and data references are included for referral and consultation. "Po resolve any 

ambiguities associated with the abbreviation of field names and data entries, a detailed 

description of each field within “Smv_data.m_db” ..is-‘ included, as well as {definitions of 

nomenclature employed, Documentation on data loading, accessing, retrieving, and 

manipulating are intended to facilitate the use of the system. Further details on data 

interpretation can be obtained from referenced reports. 
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Figure 2. Schematic diagram illustrating the links between‘ the 
“Si1”1v_data.mdb” database tables.

a

42



_ I-Borehole 

-544.16
" 

Table Name 

oCh9rnoistorxooP§£a:o 

Monitor Dopth §é}i:pIin9 
Date Parameter 

54A "iolb 

"59 5942.6 i2.e 01-Oct-98' 

$53 M0k1-O_ct'-98 Mag'nesiu'm

9~ 
Figufe 3. Schematic di‘ag1am illustrjating the orthogonal format of_'a1’1 

Pmqaryo K'ey- Field. 

- Fiélds 

“S:mv_data...mdb” database. table. 

Benzene 

Toluene .



~~~~~~ ~~ ~~~ ~~~~~~~~~~ ~~~~~~ ~~~~ ~~ 

.____....W,_.__ 

I.

. 

0 

.. 

WW 

IWM 

IMIW 

M. 

Ew§H§fi§w.E 

.m.lIW

I 

W 
I. 

W 

.._n.

.

W 

. 

_w¥H§m: 

“H5 

my 

£:m§m§m 

an 

58 

,Em§m§mE 

.m_ 

gfigfigfié 

“H. 

..ml,.| 

W,1w,W 

nI_,W 

..lm 

_ 

Efigfigfie 

H_

W

_ 

gfigfigwg 

E.

9 

r

. 

mvlmlm 

mm m
. 

. 

swam: 

E— 

Co 

a 

.\\\ 

.mJm 

Im 

an

w 

W 
. 

.aH§ 

M: 

D.

9 

D 

.0 

nI.umu_ 

sum

m 

m 

m 

_E= 

_...._ 

m 
.

m

mB
. 

____.H____“.m 

._ 

__ 

mn.I||||u,|W.|.

. 

. 

,.

.

. 

.

. 

m 

w%k§E§%aW

n 

. 

ml 

.....||-. 

H, 

w.

. 

__:__e 

d. 

_mS“ufl.|u1mm|m.H

.

I 

n 

.. 

.. 

I. 

.I

i 

0) 

w. 

§m§@§Esm”_HH 

.l 

0 

.m“m“m"m.n_ 

..m 

e

. 

agagmsam 

_aE

n 
s 

W_ 
M. 

_.m 

_._»m 

P?
m 

_m.( 

e 

.m|m.|m.|m. 

_. 

n,.. 

d 

I. 

I.. 

.l.

I

‘ 

mm 

ME%§E§E§fi

H

.

. 

.C 

.“|lm|H|J|.mm.| 

I". 

e.l 

I. 

..| 

I.l. 

II 

., 

.4 

mm 

H: 

.

. 

mlmlmlml 

.1m.

. 

sfisfigfigfi 

H. 

...m..._“ 

"__=um:._. 

.........u 

Figure 4. 
A 

Schematic of an inclinéd borehdle hsmllafion.



Water Injection Line 
(nylon Tubing) _ Compressed. 

. 

—]-l J‘ 
Nitrogen 

_ L . 

Data L
‘ 

Aquisition " ’- -'- ' 
Ground Surface - ~ A 

_—mE§“mag 
3Y.5.§¢m 

Borehole .P'e55u7e ' 

its T'a"sd"°°' _ Constant Head 
Injection‘ Tanks 

Packer 

T.;';t ms r~. 
lnteival T ,. 

V Control 
. Panel 

’ 4 ' 

Figure 5. Schematic diegram of a typi_cal constant-head injection testing
_ 

’ 

(CHIT) system.

45



~ ~~~ ~ ~~ ~~~~ 
~~ Clay & 1__'n|l 

Overburden 

~~ ~ ~~~~ ~ ~~~~ ~~~ 
~~

~~ ~~~ 
~~

~ ~~~
~
~

~ 
~~ ~~~ 

_ 

Dolostone Member 

C Vinemount 
9' Goat - .9 Member 
O 6-1 u Island ‘“ 

3 Dolostone § »

_ 

g ’ 

. Goat 
fir 3 Island 
3 {J Member

3 
Gasport Gasport . 

_ V 

Dolostone Member 7'15".‘ 

g. Decew Decew 
0'1m*‘ 

v 9 Doiostone Formation 

. ._S Rochester Rcchester E Shah Fonnation 0
_ 

Eoouostone §.:a'g:vm4 
Amifleoeous 

‘»i2§L§es 
‘.$‘f.?§..’;.‘§’“‘““ RE E‘t.'}‘:.'“‘°

b 

Figure 6. Stmti __hic column of the'Loc ort Dolostone Formation. BT39



54‘ nd 
1.1) 

17"‘ 

95: 129.75 fbgs - 130.75 fbgs; Goat lsla 
:- " 9“: 1 ;«_=. '11. _ 

_.- -‘ 
. 

‘-“_ ' 

5:’

~ 
~~ 

‘Machine break along 
a gypsum nodule 

64i101: 135.75 fbgs 
.- 

.1 Goat Island 
“.5 ,.—?§. .g.,.,.9. 

i* ~~ ~~~ ~~

~ 64_i107: 141.75 fbgs - 142.75 fbgs; Goat Island 1 

""'*~‘i7 ' 

~ ~ 
7 

1 

-' 

1 Che'rt nodule 
High amplitude

' 

stylolite 

Figure 7.. of some featfires identified in rock core. 
,5 

47‘



~

~ 

Ground Surface a_ ' 

EIIIIEIIIIEIIIIEIIII 
j j —— .: ¢— .2 in T T u: T fl tn .—_ _— j 

— —— j 1- ' 

—‘ j j :- — j .—. .1 
_ 

' 

{Iii-E‘ 
" Concrete " 

u_§nn 
“ 

Ellll 

A A 

Casing- 

[-=:-Tlllm 
» 

'=u|'|"é °'9m°‘°' 

Backfill ————> 12"" 
_PVC Casing 

Screen 
Sand Pack 

‘ —‘——> 
_ 

Diameter. 

Figure 8. 
I 

Schematic of ;a conventionallstandpipe piezqmeter.

48



,fi Top of Casing 
(TOC) 

Sonotube 

— Ground Surface ; 

~~~~ 
~~ 

~~~~ 

~~~ 

Bentonite Grout 

~~ 
~~~

~ 
~~~ 

~~ 

~~ 
~~~

~

~ 

Borehole
I 

Stee‘| Casing . . 

r 
'

3 

Qverburden . /___.. 

Cement Grout 
O .1;

I 

0.
° 

. ._ -\ 

IIIIE Illl 
I 

||||_§|||||% 
.5 l".|§||| |_|I|§ ll 

R°E.k~-§||lr| unsung 
- 

. §.l|||§_ll|| .. .2 
_ 

r||||"—'"3I|||§ 

.- E'_||||§_|I!l'_ - .|Ill_§___||||_§_ _ 

_§||||E||_l1s E‘_||||E|||!_f=f*

I III! E IIII § 5 ml E III! ‘_=: 
§||||§||.l|§' l§|_l||§||| Open; Hole 

I 

""C||§||Il"§ §||||§||l|§' E"“°‘“°'° I"'='"'== I§|l||§||||§ I (EOH) Im = nu = nu =b 
Figure 9. Schernatic illustration of an open hole monitor.

49



PVC Casing 
"1 

I 
fill‘ Bentoniite:--"_ 

Figure 10. Multilevel moniteiing eones installed in 4 single borehole with 
individual seals between each monitoring level.

o

o
u 

o o . 

' 
V _ ,-' _o‘ 
no I ,3 '1 

." 
. - . 

_o’ 0 . 
, 1 

A 
- a . '.‘

n 
v o 0 u 

c o
o- — , a—
~ nitoring Zone #1?



l ~~ Ground -Surfag:e_ DATA‘ 
"=,",',,,E AQUISITION 

Borehole SYSTEM~~ 
~~ ~~~ 

<—-———' Casing S_tring '

A 

if] 

j

. 

J_

; 

== 

,".'='.. 

.= 

"‘ 

II 

llu Packer 
~~ ~~~ ~~ ~~

‘

= 

5. 

K
= 
=

; 

= 
IIII 

Measu»rer'nent/ 
Sampling Port 

~ §'= " Pumping Port"
I 

°"'°"“9 Jlllgé 
‘* 

Ellll 

‘ Packer ~~~~~ 
~~~

~ 

.=»ll|l

Z

i

= 

llll 

flfilflfi 
awwmfi ~~ 

~~~~ ~ 

~~
~

n "" 

' Figure 11. Schematic diagram of Westbay° insmnnentafion‘ . 

downhole.



~ 
~~~~~ 

~~~ 

~~ 

~~~ 

~~~ 

3 lg Er — __ _ _—-_- Em,_=_"__G_round Surface___,,,, 

JL§%g% » 
"” $,.. _m§wEM§M§W§M 

— mgm EWEW 
1| mam

_ vwaw 

llll :' llll = [Ill =1 
llll E llll E ""5 

llll E III‘ 
llll :3. I 

I|[|_§_l||' 

_ 
<—|nflation Line 

Pneumatic "~ «

_ 

Bladder Pump 

Ill = all = nu ’ 4_ 

Figufe 12; Temporary monitors set up in an opt-;n.boreho‘le using packersfi (_a) standpipé 
packer system; (b) submersible pump system; (0) double packer’sa,m_plér.

S2



~~ 
~~~ 

~~~ 

~~~ 

~~~ ~ ~ 

~ ~ 

TGroujnd Su',rfa_ce = = nu = n_n = nu =‘mr£ um: nu. 
§.|_|l,l_ E |l|l'=‘ ml 5 Illl E llljl E llll E llll E_||||E_|l|| E lll|'E |l||. "' _' "" = 

|||| E IIIIEI E |||| E llll E III‘ '"‘ 

§|||l E llll C— Borehole 
E llsll E.l_“_| E 

1=“"_ » 

' +iPneumatic Bladder 

1 .1 :- : 2- -1 j q: -- 2 j T 
-u— 1 c—

l —— -3 :- 1 1 —— 1 ¢—p 1 

Figure 13. Scheméttic illustration of a single sampling packer
E 

system downhole.



Data 
Acquisition 

Unit 

' Transducer Casing 

0-,-mg ___, Mechanical 
Foot 

Probe 

Sample , 
"Container" ‘ 

Figure 14. Schematic illustration of the Westbayf” 
measurement probe. The probe is positioned on a 
measurement port and acfivatedfiom the surface 
to ‘obtain access to the zone outside the casing.



TopofCasing(TOC) 

Ground Surface ~~~~ 
~

~
~ 

Borehole —> 

~~~ 

V Water Level 

Measurement Port... .» . . . . . . . . . . . . .. 

Monitoring Zone 
Pumping Port H (masl) 

: 
H. 

' Packer 

End of Hole 
' (EOH) 

Sea Level.z=0 ' ‘ 

_ 

' " 

I 

Figure 15. of an inolir1ed- borehole with.-Weétbay“ 
instn1mentation illustrating. Par} an¢i___I!o.u measurements.



Tvable 1, _ List of all tables ,i.nc,luded i_n “Smv data,mdb”. 
Table No. Table N_a_n_1e Time Span of Data No, or Records‘ 

1 

'” 
Borehole I969 — I998 . 172 

2 BoreholeTests 1987 — 1998 1,567 
3 ChemData 1987 — 1998 152,662 
4 Cherr1D'a1a QA samples l996 — 1998 1,667 
5. ChemParameters NA2 94 
6 Climate ’ 1994 — 1998 40,142 
7 Corephoto NA 717 
8 DNAPL properties NA 18 
9 Fracture NA 2,478 
10 GeolMajor NA 529 
1 l Geo_lMino'r NA 10,95 1 

12 
_ 
LabCodes NA 46 

13 Mass Recovered NA 91 
14 Monitor A_ 1986 — 1998 289 
I5 OtherChem 1985 — 1997 198 
I6 OtherMonitors NA 102 
17 

A 

ParameterFormula2 NA 32 
18 References NA 499 
19 Rocl<Property 1995 - 1998 2,544 
20 SampleD'eta.ils . 

NA ' 

904 
21 SiteHistJo'ry- 

_ 

1966- 1998 166‘
. 

22 SurveyData 1986 - present '7 

331 
23 'WaterLevel 

_ 

' 1987- 1999 301,767 
24 WaterLevelDay . l98_7 — 219299 A 

' 

16,393 
I The number of records is included as a guide only and is subject tolchanige as data is 
added or removed from “Smv_data,mdb”. 

' 

.

v 

2’ Not applicable
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Table 2. Chemical parameters. 
Parameter 
1 , l , lb-Trichloroethane 
1, 1 ,2,2—Tetrachloroethane 
l , 1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1 ,2,3,4-Tetrachlorobenzcne 
l ,2,3,5‘-Tetrac_hloi'obqnzene 

1,2,3-Trichlorobenzene 
1 ,2,4,5-Tetrachlorobenzene 
1 ,2 ,4-Trichlorobenzene 
1 ,2-dibromoethane 
1,2-Dichlorobenzene

_ 

1,2—Dichloroethane 
1,2-Dichloropropane 
1 ,3 ,5-Trichlorobenzene 
1_,3-Dichlorobejnzene 
1,4.-Diclzlorobenzene 
1 8'-0 

2,3,6-Trichlnorotoluene ‘ 

2,4,5-Trichlorotoluene 
2,6,3-Trichlorotoluene 
_2,6-dichlorobenzyl chloride 
Alkalinity (as CaCO3) 
Aluminum 

. 
Ammoniia (Nitrogeni 
Banum 

Bmmodichlomfxxethane 
Bromoform 
Cadd ‘um 

' 

Calcium’ 
Carbon Tetrachloride 
Chloride

_ 

Chlorobenzene 
Chlorodibromomethane 
Chiorqethene 
Chloroform

A

57



Chromium 
Cis-1,2-dichloroethene 
Cobalt 
Conductivity 
Copper 
Deuterium 
Dibromochloromethane 
Dichlorobromomethane 
Dichloromethane 
Dissolved Organic Carbon 
Dissolved Oxygen 
Eh 
Ethylbenzene 
Ethylene Dibromide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane. 
Hydrogen -Sulfide 
Iron

' 

Lead 
Lithium 
M‘&p-Xylene 
m-Xylene 
Magnesium 

‘ Manganese 
Methylene Chloride 
Molybdenum 
Nickel 
Nitrate 

‘ or-Xylene 
Octgghlomstyrene 
p-Xylene 
PCB

_ 

Pentachlorobenzene 
PH. 

’ V ’ 

Potassiume 
Silica 

' 

Sodium 
Strontium
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Styrene 
Sulphate 
Sulphide 
Temperature 
Tetrachloroethene 
Toluene 
Total Trihalomethanes 
Tt_'a_ns- 1 ,2-Dichloroethene 
Trichlorobehzcne 
Trichloroethene 
Trifluorochlorotoluene 
Tritium 
Vanadium 
Vinyl chloride 
Zinc

‘ 

Calibration point
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Table 3. Chemistry qualifier codes. 
Code Definition 
!A[ Additional information available’ from laboratory 
EAR See attached report: no numeric result 
!CS No data: contamination suspected 
!EF No data: laboratory equipment failure 
!lC No data: improper container 
!lL No data: sample incorrectly labeled 
!IM Internal l_aboratory memo — for lab use only 
!IV No data; invalid sample 
!LA No data; sample spoiled in laboratory accident 
!NN No data: tests requested in lis error 
!NP No data: no appropriate procedure available 
!NR No data: sample not received at laboratory 
!QU No data: quality controls unacceptable 
!R0 See attached report (no numeric result) otcs 
_!SM No data: sample missing (lost in lab?) 
!U No data: unsuitable for analysis 
< Actual result is less than the reported value 
<T A measurable trace amount: interpret with caution 
<TE A measurable trace after extra diln/cone: caution 
<W No lneasurableresponse (zero): <reported value 
<WE No measurable response (diln/conc): <rep'd value 
> ' Actual result greater than the reported value 
A> Approx. Result: exceeded normal range limit 
VAIP Analysis in progress - 

A APL Additional peak, l__arge,_no't priority pollutant
' 

APS Addldonafiealc; Small, not priority pollutant
1 

ARC See attached report - organic trace contamination section 
LCS Laboratory control sample (method spike) 
LP! Labels probably interchanged

’ 

ND Not detected at limit 

NS Not spiked 
_ 

I

A 

NSS No suitable sample 
_ 

V 

.
V 

P40 Resexnbled of aroclor 1254 and 1260 ~ 

P42 PCB resembled aroclor 1242
A 

' 

P60 PCB resembled aroclor 1250 . 

PS2 PCB resembled mixture of aroclor 1242,» 12:54,. 1250 
RL -Reporting limit 
RMP P&M xylene not separated 

«to



SPL 
SPS 
UCR 
UCS 
UIN 
X1 
X2 
X3 

Several peaks, large, not priority pollutants 
Several peaks, small; not priority pol_lutan_ts 
Data u_n_rel:iable: could not confinn by reanalysis 
Unreliable: contamination suspected 
Unreliable: indeterminate interference 
Diluted by 10 detection limits 10 times normal 
Diluted by 100 detection limits 100 times normal 
Diluted by 1000 detection limits I000 timesinormal 
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T_able 4. Geology n9menc1at_u.re.. T 

Legend Description 
ARG Argillaceous 
BC Broken core- possibly open 
BC/MB Broken core — mechanically broken 
BC-> Frequent broken core 
BP Bedding plane 
BPF * Bedding plane fractures (open or closed) 
BPF/MB Bedding plane fractures possibly associated with drilling 
BPZ Bedding plane fracture zone 
C Nodule 
CA Calcareous band, bed, or infill 
CAL Calcite infilling 
CB Coral bed 
CH Chen feature 
Cl-IZ Chert zone 
CLAY Clay . . 

CONTACT Point of lithological change 
CORAL Fossil/coral zone 
CRN Crinoid(s)r

' 

EOH End ofhole 
EOR End of run 
F Feature(s) 
FC . Fractured core 
FOSSIL" Fossil related feature 
FRACTURE Fracture 
FZ Fracture zone 
GA Galena mineralization 
GAL Galena 
GYP Gypsum feature 
GZ Gypsum zone 
LC Lost core 

V

- 

MIN Mineralization . 

NO COMMENT ‘ No Comment 
NOTE Brief comment 
POF Partially open feature - 

PPM Parts permillion g‘ 

PYR Pyrite ‘ 

PZ Porousizone 
’SHALE “ 

Shale
. 

SPH Sphalerite 
STY ' 

Stylolite « 

ASTYZ Zone of more than one Stylolite 
SZ Sample zone » 

TOR Top of run
g 

TZ Transitional zone (related to lithological contact?) 
VF Vertical fracture (degrees, rotation) 
VJ 

‘ 

_ 

' 

Vertical joint
_ 

VMB Vertical machine break 
Vug(s) - 

‘ I‘: 

VUGGY Vuggy feature ' 

VZ Vuggylone
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Appendix A



Table A1 
Table Name: Borehole 
Field Type Description Size 
BHCounter AutoNumber (Cong integer) Borehole counter 
Borehole Text Number or name of borehole 255 
BHCounterNWRI Number (Double) NWRI borehole counter 8 

Site Text Project site 255 
Area Text Sub-region of site 255 
GndE—lev Number (Double) Ground elevation of borehole 8 

DrillBy Text Drillers of borehole 255 
DrillType Text Drilling method 255 
DrillDateSt Date/Time Start date of drilling 
DrillDateEd Date/Time End date of drilling 
Tddepth Number (Double) Depth to base of hole 8 

DepthUnit Text 
_ 

Units of depth 
\ 

255 
Tdelev Number (Double) Elevation of base of hole 8 
Bhdia Number (Double) Borehole diameter 8 

BedrockCon_tactDepth Number (Double) Depth to bedrock - 8 
BedrockCon'_tactElev Number (Double) Elevation of bedrock contact _8 

BRUnits Text Units of‘ bedrock contact 255 
CasingLength Number (Double) Length of casing 

'

8 

Casi_ngDia Number (Double) Casing diameter . 8 
CasingUnit . Text . Units of casing length_& diameter 255 
BH Casing Sticlcup Number (Double) Casing stickup s 

SUunit Text ‘ Units of easing stick up 255 
Bhdip . Number (Double) Dip of borehole 8 
iBl1jaz_ Number (Double) Borehole azimuth 8 . 

BhutmE -1 Number (Double) U'I'M eastingrof borehole 
' 8 

BhutmN Number (Double) UTM northing of ‘borehole 8 
Comments Text 

' 

Miscellaneous comment 255 
Source Text . 

Data source . 

255 
Reference 

I 

Text Data reference . 255 
UpdateNWR.I Date/Time Date of data input

_ 

datafile Text 
' 

1-‘Original file location/name 255



Table A2 
Table Name: Boreh_o|eTe_s_tsU it _‘ l H , 

Field Type Description Size 
Borehole Text Number or name of borehole 255 

Monitor Text Number or name of monitor 50 

TestType Text Type. of test performed 255 

TestNum Text Optional test number 50 

Date Date/Time Date of test 
DepthTop Number (Double) Depth to top of test zone 8 

DepthBot Number (Double) Depth to base of test zone 8 

DepthUnit Text Units of depth 50 

ElevTop Number‘ (Single) Elevation of top of test zone 4 

ElevBot Number (Single) Elevation of base-of test zone 4 

Depth Source Number (Single) 1 = original format of data as elevation; 2 = 4 
' original format of data asdepth (elevation 

calculated by database) 
HydroStratUnit Text Respondingsuratigraphic unit 50 

Parameter, Text Parameter name 50 

l’arameterCode Tefxjt 
V 

' Parameter modifier 255 

ParmValue Nujinber (Double) Parameter value 8 

ParmUnit Text 
' Units of parameter value 255 

Ap> 
. Text Single fracture aperture modifier‘ 255 

Frac'tAptujr Number (Double) Calculated single aperture 8 

Fra_c‘tApturUnits Text Units of single) aperture 2-55 

Source Text Data source 255 

Reference Text Data reference 2:55 

UpdateNWRI' Date/Time Date of data input 
Datafile Text Original file location/name 

g 

5.0 

Comment] Text Miscellaneous comment 
A 

64 
64 Comment2 Text ' Miscellaneous comment . 
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Table A3 
Table Name: Che'mData 
Field Type Description Size 
SampleNum Text Sample number 50 

Monitor Text Numberor name of monitor 15 

Date Date/Time Date of sampling 
Parameter Text Parameter name 50 

Pannvalue Number (Single) Parameter value 4 

Site Text Sampling site 50 

Matrix Text Matrix sampled 50 

ChemModifie'r Text Chemistry code/modifier 50 

ChernUn_i_ts Text Units of parameter value 10 

MDL Number (Single) Method detection limit a 4 

QualityCode Text 
‘ 

Chemistry quality code so 
‘ 

Comment ‘Text Miscellaneous comment 50 

Source Text Data source 50 

Reference Text - Data reference - 50 

Datafile Text Original file location/narne 50. 

UpdateNWRI ' 

Date/Time H 
Date of data input
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Table A4 

Original MDL ~rm'===<sins*°> 

Table Name: ChemData QA 
samples to 

Field Type Descript_i_on_ _ Size 
SampleNum Text Sample number 50 

Monitor Text Number or name of monitor 15 

Date Date/'l'i_rnfe Date of sampling 
Matrix Text Matrix sampled 50 
Parameter Text Parameter name 50 
ParmValue Number (Single) Parameter value 4 

ParmValueHi Number (Single) Maximum of parametervalue range - 4 

ChemModifier Text Chemistry code/modifier 50 

ChemUnits Text _ 
Units of parameter value 10 

MDL Number (Single) Method detection limit 4 

. MDL-Hi Number (Single) Maximum of MDL value range v4 4 
' 

Qua1ityCode Text 
' 

Chemistry quality code « 

' so 

Discrete Feature Text True ¥ sampling zone was discrete feature; False = .50 
5
’ 

sampling zone was not discrete feature 
Method Text Analysis method - - 50 

- Laboratory Text Lab performing analysis 50 

Qacode Text Laboratory quality assurance codes 
' 

50 

Commentl Text Miscellaneous comment 
H‘ 

. 255 
' Comment2 Text Miscellaneouscomment 50 

Source “Text Data source 50 

Referencel Text Data reference 50_ 

Referencez Text Data reference 50 

Datafile 
_ 

Text file location/name 50' 

UpdateNWRl Date/Time Date of data input 
Original unit Text Original units ofparameter value» so 

Original value Number (Single) "original parameter value » 4 
_0rigim1lMDI/_ « :4
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Table As 
Table Name: 

l 

éllemPairVam’eters 

Field 
1 H M Z 

Description a ‘Size 

Parameter Text Parameter name 
i A 

50 

Plot Yes/No Check = parameter will be graphically plotted; No 
check = pararrgter yi_l_l_not be graphiearlly plotted 

L".
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Table A6 
Table Name: Climate

g 

Field Type Description 
i _g A 

Size
' 

Location Text Location of climate station 255 

StartTime Date/Time Start time of sampling 
EndTime Dat_e/Time End time of sampling 
Element Number (Long integer) Numeric code of climatic event 
ElementName Text Climatic event 50 

ElementValue Number (Single) Climatic event value 
A

4 

ElementUnits Text Units of climatic value 50 

ElementModifier Text Climatic code/modifier 50 

Intereevent Time Number (Double) Time between sampling events 8 

Comment Text , 
Miscellaneous comment 

i 

50 

Source Text 
' 

Data source 
I 

255 

Reference Text Data reference 255 
. 

Datafile Text Original file location/name 255 

Update NWRI Date/Time 
I 

Date of data input 
Site Text Climatic sampling site 50 

:,.!,v
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Table A7 
Table Narnezl CorePhoto

A 

Field Type Description __ 

D 

(Size 

Borehole Text Number or name of borehole 50 

Phototopdepth Number (Double) Depth: to top of core 

Photobotdepth Number (Double) Depth to base of core . 

Dep_thUnits Text Units of depth 50 

Phototopelev Number (Single) Elevation of top of core 4 

Photobotelev 
' Number (Single) Elevation of base of core 4 

Photofile Text File name 255 

Comment Text Mi_scel_lar_ieous comment 50 

Source Text Data source 50 

UpdateNWRI Date/Time Date of data input 

Datafile 
' 

Original file loeatinon/name 50
_ 

Text 

.~-'
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Table A8 
Table Name: DNAPL properties _ , 

Field Type A 

Description 
W 

Size 
ChemPar Text Chemical name ‘ 

25-5 

Commentl Text Chemical composition 255 

SubChemPar Text Chemical composition 255 

Parameter Text Parameter name 255 
ParValue Number (Double) Parameter value *8 

ParUnits Text Units of parameter value 255 
Comment2 Text Miscellaneous comment 255 

Source Text Data source 255 
Reference Text Data reference 255 
UpdateNWRI Date/Time Date of data input 

Text 
' 

50 Datjafile Original file location/name



Table A9 

Original file location/name 

Table Name: Fracture 
Field Type > 

Description Size‘ 

Monitor Text Name of monitor 255 

Location Text Face number 255 

Stratlnterval Text Stratigraphic interval 255 

Orientation Number (Double) Orientation of fracture 8 

Ounits Text Units of orientation 255 

TraceLength 
' 

Number (Double) Trace length of fracture 8 « 

Lunits Text Units of ‘trace length 255 

Area Text Area studied 255 

AreaUnits Text Units of area 
_ 

255 

Fracture No 
b 

Text Fracture number . 255 

Set Text Fracture set 255- 

Pararneter Text Parameter name 255 
Pa'rValue-Low Number (Double) of parameter value range 8 

‘ParValue-Hi Number (Double) Maximum of parameter value range 8 

ParModifier 
_ 

Text Parameter. modifier’ 255 

ParUnits Text Units of parameter value 255 

Comment Text Miscellaneous comment 255 

Source Text Data source 255 
Reference Text V Data reference 255 
vDat_afile Text 50
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Table A10 
Table Name: GeolMajor _ W p __ 

Field 
T 

Type 
' 

"Description Size 
Borehole Text Number or name of borehole 255 
Site Text Site of borehole 255 
FormationName Text Geological unit name 255 
Description Text Description of geological unit 255 
GMajorTopDepth Number (Double) Depth to top of unit 8 

GmajorBotDepth Number (Double) Depth to base of unit 8 

Depth Units Text Units of depth 255 
GMajorTopElev Number (Double) ' Elevation of top ofunit 8 

GMajorBotElev Number (Double) Elevation of base of unit 8 

Source Text Data source 255 

Comment Text Miscellaneous comment 255 

Reference Text Data reference 
' 

255 
UpdateNWRI Date/Time Date of data input 
Datafile Original file location/name 255 Text
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Table All 
Table Name: GeolMi‘nor 
Field 

8 

Type Descriptiolr/If 
S _ _ 

Size
8 

Borehole Text Number or name of borehole 50 

GrninorTopElev Number (Double) E_leva_tior_i of top of geological feature 8 

GminorBotElev Number (Double) Elevation of base of lithological feature 8 

Elevation Units Text Units of elevation 50 

GminorTopDepth Number (Single) Depth to top of lithological feature 4‘ 

GminorBotDepth Number (Single) “Depth to base of lithological feature 4 

Depth Units Text Units of depth 50 

Strike Number (Single) Strike of fracture 4 

Dip 
I 

_ 

Number (Single) Dip of fracture 
V

4 

GrninorFeature Text Lithological feature 50 

GminorDescription Text Description of lithological feature 
' 50 

Comment Text Comment on feature 
V 

50 

Source Text Data source 50 

Reference Text Data reference 50 

Bhcounter Number'(Double) Borehole counter 8 

Site v 

‘ Text Site of borehole 50 

Text 
_ 

50 Datafile Original file location/name 
A g
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Table A12 
Table Name: LabCodes . V 

Fieid 
1 

Type Description ‘ Size
A 

Code Text Lab chemistry code 255 
Lab Text Laboratory using code 255 
F ield_3 Text Code definition 255
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Table A13 

Datafile
_ 

Table Name: Mass Recovered
A 

Field N Z _ _V jlfype U Description Size 
Borehole Text Number or name of borehole 255 
PumpRate Numbier (Double) Pumping rate 8 

PumpUnits Text Units of pumping rate 255 
Commentl Text Miscellaneous comment 255 
Parameter Text Parameter name 255 
ParValue Number (Double) Parameter value 8 

A 

ParUnits Text Units of parameter value 255 
Comment2 Text Miscellaneous comment 255 V 

Source Text Data sour_ce_ 255 
Reference Text Data _refe_r'ence 255 
UpdateNWRI Dateffime Date of data input 

Text Original file location/name 255
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Table A14 

Datasouree 

Table Name:_ . Monitor « - 

Field Type Description Size 
MonCounter AutoNumber (Long integer) Monitor counter 
MonCounterNWRI Number (Double) NWRI monitor counter 8 
Monitor Text Numberor name of monitor 255 
Borehole Text Borehole in which monitor is located 255 
Site Text Site of monitor 255 
lns'tallStartDate Date/Time Start date of monitor 
MonEndDate Date/Time End date of monitor 
MonitorType Text Monitor type 255 
CasingSU Number (Double) Monitor casing stickup 8 
ReferencePoint Text Reference point for easing stickup 255 
Suunit Text Units of casing stickup 255 
MonitorDia Number‘(Doub1e) Monitordiameteri 

, 

5

8 
Mdunit Text Units of ‘ monitor diameter 255 
RespondAquifZone Text 

8 

Responding lithological unit 255 
’ MonMateria1 Text Monitor material 255 
ScreenTopD Number (Double) Depth to top of screen 8 
ScreenBottomD Number (Double) Depth to base of screen 8 
ScreenTopE Number (Double) Elevation of top of screen 8 
ScreenBottomE Number (Double) Elevation of base of screen 8 
Mori_itorTopD 

_ 

Number (Double) « Depth to top ofmonitor 8 
MonitorBottomD Number (Double) Depth to base of monitor 8 
MonitorTopE 

_ 
Number (Double) . Elevation oftop of monitor _ ; 

8‘ 

MonitorBottomE Number (Double) Elevation of base of monitor 
' 8’ 

SandPael<Mtl Text Sand pack material 
' ‘255 

SealToplD Number (Double) Depth to top of first.seal' 8 
SealBot1D' _Number (Double) Depth to base of first seal 8 
-Sea1ToplE‘ Number (Double) Elevation of top of fust seal 8 
SealBotlE Number (Double) ‘ 

Elevation of base of first seal 8 
SeallMtl Text Firstseal material 255 
Seal'Fop2D Number (Double) Depth to top of second seal 8 
Sea_lBot2D Number (Double) Depth to base of second seal 8 
SealTop2E Number (Double) Elevation of top of second seal‘ 8 
SealBot2E Number (Double) .-'~Elev'a‘tion of base of _secojnd‘seal - 8' 

Seal2Mtl c 

5 

Text" f Second seal material. 
. 

' 

T 

v 
. 

-255 

Units 
'8 

Text Units ofdepths totseal tops and -bottoms 255 
BaekfillTopD . Number (Double) Depth to top of backfill 

_

8 
Backfi_l_lBot_tD_ Number (Double) Depth to base of backfill 8 
BackfillTopE __ Number (Double) Elevation of top of backfill 8 - 

BackfillB'ottE Number (Double) Elevation of base ofbackfill 8 
MonitorAliasl Text 

A 
Former monitor ID 255 

MonitorAlias2; Text 8 .Former monitor ID 255 
MonitorAlias3 Text Former monitor II) 255_' 

MonitorAlias4' Text Former monitor ID 255 
MonitorAlias5 Text Former monitor ID 

T 

- 255 
- 

‘ Text True = Ifionitor; False = non-NWRI. 255 
V 

T 

monitor — 

Comment Text Miscellaneous comment ' 

2-55 

Source Text 255
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Reference 255‘ Data reference 
UpdateNWRI Dateffime Date of data input- 
Datafile Text Oriiinal file location/name 255 

"as 
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Table A15 
Table Name: 0therChem 
Field 

I W S W 

Type Description Size 
SampleNum Text Sample number 50 
Monitor Text Number or name of monitor 15 
Date Date/'I‘i_me Sampling date 
Matrix Text Matrix sampled S0 

' Parameter Text Parameter name 50 
ParmValue Number (Single) Parameter value 4 
ParmValueHi ‘Number (Single) Maximum of parameter" value range 4 
ChemModifier Text Chemistry code/modifier 50 
ChemUnits Text 

p _ 

Units of parameter value 10 
MDL Number (Single) Method‘ detection limit‘ 4 
MDL-Hi Number (Single) Maximum of MDL value range 4 
Qua_lityCode Text Chemistry ‘quality code 50 
Discrete Feature Text True = sampling zone was discrete feature; F alse_ = 50 

' 

sampling zone was, not discrete feature - 

Method Text Analysis method 50 
Laboratory Text Lab perfoirmirtg 

_ 

.50 
‘ 

Qacode Text Laboratory quality assurance codes so 
Commentl Text Miscellaneous comment 255 

I 

Comment2 Text Miscellaneous comment 
' 

- 50 
Source Text Data source 50 
Referencel. Text. Datawreference 50 
Reference2 Text 

_ 
Data reference 50 

Datafile 
, 

Text Original file location/name 
_ 

50' 

'UpdateNWRI Date/Time Date of data input S
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Table A16 
Table Name: _TT_QtherM'onitor§__T_T 

T T 

Field 
T 

Type Description 
T T T T T Size 

Monitor Text Number or name of monitor 255 
Site 

’ 

Text Site of monitor 255 
Description Text Description of monitor/station 255 
MonitorType Text Monitor type 255’ 

UTM-E Number‘(Do'ub1e) UTM casting of monitor 8 

UTM-N Number (Double) UTM northing of monitor 8
’ 

UpdatedN'W'Rl Date/Time Date of data input 
Datafile Text Original file location/name
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Table A17 
Table Name: 

‘ 

Partfitiet-e_rFormula 
Field Type Description Size 
Parameter Text Parameter name 255 
PaiFormula Text Parameter" formula 255
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Table A418 
Table Name: References

V 

Field Type Descr-iption Size_ 
LOC Text Document ID 255 
Author Text Author 255 

Title Text Tit_le 255 

Publishing Information Text _Publis_hing information 255 

Corporate Source Text Corporate source 255 

Date Text Date of publication ‘255 

Keywords Text Keywords 255 

Notes Text Notes 255 

Report Status Text Report status 255 

MOEE Text Date approved by MOEE 255 
Type Text Type of document 255 

Datafile 
A 

‘Original file location/name 255 Text 

6.‘ 

f
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Table A19 

Sampling site 

Table Name; RockProperty .
_ 

Field Type Description 
1 

Size 
SampleNum Text Sample number 50 

Monitor Text Number or name of monitor 50 

Date Date/Time Samplingstart date 

BndDate Datef1'in‘_1e Sampling end date 
Matrix Text Matrix sampled (e.g. rock, soil, etc.) 50 

Parameter Text Parameter name 50 

AltParmName 
_ 

Text Alternate parameter name 50 

ParmValue Number (Single) Parametervalue 4 

ParmValueHi ‘Number (Single) Maximum of parameter value range 4 

ChemModifier Text Chemistry codje/modifier so
' 

ChemUnits Text Units of parameter Value 20 

MDL Number (Single) Method detection limit 4 

MDL-Hi Number (Single) Maximum of MDL value range 4 

QualityCode Text Chemistry quality code - 50 

Feature/Formation Text Feature/formation sampled 50
. 

Method Text Analysis method 50 

Laboratory _ 

' Text Laboratory performing analysis 50 

Qacode - Text Laboratory quality assurance code '50 

Commentl Text Miscellaneous comment .255 

Comment2 Text Miscellaneous comment , 
50 

Source Text Data source 50 

Referencel Text 
' 

Data reference 50 

‘Referenc’e2 Text Data reference 50 

Datafile Text 
_ 

e Original filelocation/name A 50
» 

UpdateNWRI Date/Time Date. of data input
’ 

Site ’ Text 50 
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Table A20 
Table Name: SampleDeta'ils 
Field Type I V _ __ 

Site
I 

Monitor Text Number or name of monitor associated with sample 2-55 

BI-I Text Number or name of borehole associated with sample 50 

SamType Text Sample type 50 
SamID Text Sample ID 50 

SamOldID Text Old Sample ID 50 

SamDepthTop Number'(Double) Depth to top of ‘ sampling zone 8 

SamDepthBott Number (Double) Depth to base of sampling zone 8 

SamDepthUnits Text 
4 

Units of depth 255 
SamDiam Number (Long Diameter of rock core sample 

. 

- integer) 
SamLength 

A 

Number (Long Length of rock core sample 
H H 

integer) 
’ 

‘

. 

SamUnits 
V 

Text Units of sample length and diameter 50 

SamAgency Text Sampling agency 2-55 

Sar_nFom1ation Text Lithological formation being sampled 50 

SamDescription Text Sample description 50 

Samweight 
I 

Number (Single) . Sample weight 44' 

Samwe_ightUnit Text Units of_ sample weight - 50 

Sairimatrix 
A 

Text Matrix sampled 
U 

. 50 

Datafile Text Original file location/name 
I 

50 

Source Text Data source 50 

Reference 
’ 

Text Data reference f 50 

Commentl Text 7 Miscellaneous comment 50 

Comment2 — Text Miscellaneous comment 50 

UpdateNWRI . Date/Time Date of data input
_ 

' 

Text Site of sampling 50 Site
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Table A21 
Table Name: Site History p _ 

Field Type Description 
! 

Size 
Counter Number (Double) Counter 8 

DateModifierl Text Date modifier 255 

Datestart Date/Time Start date of event 
Da_teEr_id Date/Time End date of event 
Description Text Description of event 255 
Source Text Data source 255 
Reference Text Data reference 255 
UpdateNWRI Date/Time Date of data input

_ 

Datafile 
‘ 

Text , 
Original file location/name 

_ 

255 

éd
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Table,A_22,, . _ . T . 

Table Name: SurveyData 
Field Type Description Size

S 

Monitor Text Number or name of monitor 255 
Borehole Text Borehole in which monitor is located 2-55 

MonElevStartDate Date/Time Start date of monitor at reference point elevation 
MonElevEndDate Date/Time End date of monitor at reference point elevation 
MonElev Number (Double) Monitor elevation at reference point 8 

Reference Point Text Reference point of survey 255 
Source Text Data source 255 
UpdateNWRI Date/Time Date of data input 
Datafile Text 

V 

Original file location/_r1_arne 50
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Table A23 
Table Name: Watei'Level 
Field Type Description Size 
Monitor Text Number or name of monitor 255 
WL_Date Date/Time Sampling date 
WLelev Number (Double) Hydraulic head 8 

WLdepth Number (Single) Depth to top ofwater level 4 
DepthUnits Text Units of water depth 255 
WLtype Text Water level type 50 
Readingsource Text _1 

E data received as hydraulic head; 2 = data received as 50 
V water level 

Datafile Text Original file location/name 50 
Conimentl Text Miscellaneous comment 255 
Source Text Data source 255 
Referencel Text Data reference 255 
UpdateNWRI 

I 

Date of data input -

. 

NWRI .Yes/No Tme = NWRI monitor; False = non-NWRI monitor 
Site Text‘ Site of monitor 

_ 
50 

BH Text Borehole monitor is instrumentedin 50 
LnaplThick Number (Single) Thickness of LNAPL 4 
DnaplThick Number (Single) Thickness of DNAPL . 

I

4 
Pin Number (Single) Pin ~ -4. 

Pout . Number (Single) Pout )
4 

Wldepthold . Old water level depth 4 
_

' 

Number (Single) 

5-}
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Table A24 
Table Name: Watj‘erLe'velDay

> 

Field Type Description size 
Monitor Text Number or name of monitor 255 
Wldate Date/Time Sampling date 
Wlelev Number (Double) Hydraulic head _8
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Appendix B



1-_ INSTALLATION 

The 3 databases in this system have been designed, and constructed using 

Microsoft Acces‘s® 97. If Access® is not installed, follow the Microsoft® installation 

steps. It is recommended to install the complete Access® 97 software package to have 

use of functions and tools to search, display, graph, print, and/or export data. Further 

information on the use of Access®, such as the assembly of queries, forms,‘ and/or 

reports, is available through the help features installed with the software package. To 

install the Smithville database management system:
f 

1. Copy the 3 databases (Smv_data.mdb, Smv_menu.mdb, and Smv_'u_se_r,mdb) to a 

’ 

ha.rd-drive directory. Note that some releases of the database may not include the “user” 

or “menu" databases. 

- 2. Change the ‘-‘Read only” property of each database to “no”. 

Using “Windows Explorer” or a similar file management tool, right click on the 

. database file,.select “Properties”, and ensure that ‘-‘Read only” is not checked. If it is, 

' uncheck it. Although it seem intuitive to set the “Smv_data.mdb” database to read 

only, the searching engines write to tables within this database during the querying 

process. 
_ 

V 

I A 

3. Relink the databases.‘ ' . 

(A) Relink “Smv_-ii_men,u.mdb"’ to “Sm_v_data.mdb”. 

The data tables are stored in the “Smv_data.mdb” database, and made available to 
I 

“Smv__menu;mdb” and “Smv_user.mdb” through internal These links must 

refreshed each time the “St._n.V_.dat.t,1.mdb”. files are 
' 

moved and/or 

“-Smv_menu.n_1db’-’ is an autoexec file that opens “Smv-_data.mdb” in its automatic mode.



' 

mi 

To relink these databases: (at) byepass the autoexec by holding “Shift” as the database 

loads; and (b) activate the “Linked table manager” by selecting “Tools”, “Add-ins”, and 

“Linked table manager”. A list of the l.it1ked tables in “Smv_menu.mdb” will be 

displayed. Select “Select all”,_ then “Ok”. Select “Smv_d_ata.mdb” in the directory tree. 

Access® will relink the tables. ‘If “Linked table manager” i_s not active, it was not 

installed with Ac‘cess®.
S 

You can either re-install Access®. (using the complete 

in_stal_lation) or manually relink the tables. 

;»_«-;s-;; 

' To manually relink the tables: (a) make a note of the tables in “Smv_menu.mdb”_ 
L with a black arrow beside the table name (this means they are linked); (b) delete these 
tables; (c) select “File”? “Get. external data”; and “Linked table”; (d) locate and select 

“Stnv_data.mdb” in the directory tree; and (e) select the table names you deleted 
- ‘.‘Smv_menu.mdb”. 

(B) Relink “Smv_user.mdb” to “Smv_data.mdb”.' 

_“Smv_user.,mdb” is not an autoexec file, such that the database‘ can be opened. by 

selecting the file. Follow the procedures for “S_mv_r"nenu.mdb”. 

.2. DATABASE MAINTENANCE 
Fragmentation of the database can occur when is deletedor moved withinthe 

. database file causing the database file to occupy excessive hard-drive space.‘ ‘To alleviate 

this problem. the database must be “compact '’‘.A To compact the database; close ‘any 

open tables, select’ “'I‘ools”, “Database utilities’-’,‘ and “Compact database”. The 

‘compacted database‘ can be ’ saved under the same name or under a new filepame.

91



Because the process of compacting involves writing to temporary files, a mini_m_um free 

hard-drive space of 2.5 times the size of the database is recommended. 

2. PROCESSING CORE PHOTOGRAPHS 
Listed below are the steps required for processing core photographs for inclusion 

i_n the data management system-. 

- Open Corel PhotoPaint® 

- Under the “File” menu, f‘Open” the desired core photograph 

a In the “Photo CD Image” dialog box, select “Image” 

. Select “Standard, 24-bit” 

- Chose ‘»‘Enhance1nent” 

- Select “Gamut. C-D (TM)” 

- Using the “Deskew Crop Tool”, crop the photograph to des_ired size 

. "Under the “Image” menu, select “Rotate”, and rotate photo desired amount
I 

- Save as a bitmap 
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