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MANAGEMENT PERSPECTIVE T 

Conservation of biodiversity in healthy ecosystems. Priority ecosystems are conserved and 
restored. T 

T

' 

As part ofthe vSin1i_t_,hvil;le studies, Westbay borehole instrumentation was installed in 5’ boreholes at 
The site. John Voralek and Charlie Talbot (Tech'nical Operations Division) were trained and 
certified by Westbay Instruments to install this equipment at significant savings. to the program. 
This report presents the of the systems and the procedures used for 
the installation. From these newly installed boreholes we have been monitoring hydraulic heads on 
a weekly basis. These hydraulic head measurements be used to further our understanding of 
groundwater flow and contaminant transport‘ in fractured rock systems. This is essential to 
improving. our ability to predict and prevent the environmental efiects of toxic substances in 
groundwater and help to conserve and restore priority ecosystems in the Great Lakes Basin. 

This report is intended for information and completeness only. The boreholes instrumented in this 
study are included in an ongoing weeldy monitoring program. Besides this monitoring, no further 
work is planned at the present time. -



SOMMAIRE A L’INTENT|ON DE LA DIRECTION 

Conservation de la biodiversité dans les écosystémes sains. Les écosystémes prioritaires sont 
conservés et remis en état. 

Dans le cadre des études de Smithville. de |’appareillage de trou de s‘o"nde Westbay a été _ 

installé dans 5 trous de sonde sur Ie site. John Voraiek et Charlie Talbot (Division des 
opérations techniques) ont été formés et_ accrédités par Westbay Instruments pour installer cet 
équipement, ce qui a entrainé des économies substantielles pour Ie programme. Ce ‘rapport 
décrit en détaicl Ies systémes installés et résume Ies‘ procédures suivies pour I’installation. A 
-partir de ces trous de sonde récemment installés, nous a_vons surveillé Ies charges 
hydrauliques avecune fréquence hebdomadaire. Ces mesures descharges hydrauliques 
serviront a mieux comprendre |'écoulement souterrain et le transport des contaminants dans 
des systémes rocheux fracturés. Elles sont essentiel|e_s pour améfiorer notre capacité de 
prévoir et de prévenirles incidences environnementales des substances toxiques dans Ies 
eaux souterraines et aider é conserver et a rétablir Ies écosystemes pn'o'ritaires, dans la ba_ssin 
des Grands Lacs. 

Ce rapport n’est destiné qu'a’ féun'1ir'de l’inforrnation et a rendre des comptes. Les trous de 

sonde ainsi insttumentés dans le cadre de cette étude sont intégrés a un programme de 

surveillance hebdomadaire permanent. A part cette surveillance, on ne prévoit pas d’autres 

travaux a |’heure actuelle.

it
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Abstract ' 

, An integral part of t-he Smithville field studies has been the drilling and instrumentation 

e‘ of twenty new boreholes in and around the site area. All of these boreholes intersect the total 

length of the Lockport dolostone. To obtain representative groundwater samples at various 

levels and measure vertical variations in hydraulic head; it is essential that theboreholes be 

instrumented in such a manner ‘that specific horizons are isolated. The Westbay® System of 
‘ borehole instrumentation is a modular design having water-filled packers connected by easing 

elements and specially designed pumping and measurement/sampling ports. The packers isolate 

distinct zones in each borehole. . Water pressure is measured and representative groundwater 

samples are obtained using a submersible probe which is lowered into the casing and connected 

to an electronic data acquisition device on surface. Groundwater samplescan be obtained using 

the same port by opening a valve from the surface unit and allowing water to fill a sample 

container attached below the probe. 

In 1996 and 1997 six of these new boreholes were instrumented with Westbay multi-level 

instrumentation. In 1999 an additional six ‘boreholes were completed with this type of 

instrumentation. This report outlines the design of the borehole instrumentation and summarizes 

the installation procedures.
A



Résumé 

Le forage et rinstrumentation d_e vi_ngt nouveaux trous de sonde sur Ie site at _a_u_x 
alentours ont f'ait partie intégrante des études in situ de Smithville. Tous ces trous de sonde 
coupent la longueur totale de la dolomie de Lockport. Pour obtenir des‘é<_:hanti|'|ons 
représentatifs d’eau souterraine a divers niveaux’ etmesurer Ies variations verticales de la 
charge hydraulique, il est essentiel que Ies trous de sonde soient instrumentés de maniere a 
isoler des horizons précis. Le systeme d’apparei_||a_ge WestBay® destiné aux trous de sonde 
est de conception modulaire et contient des packers remplis d’eau rattachés par des éléments 
de tubage, ainsi que des orifices d’échantiIIonnage, de mesure et de pompage spécialement 
concus a cette fin. Ces packers isolent des zones distinctes dans chaque trou de sonde. On 
mesure Ia pression de |’eau et on obtient des é'chanti,lI_o_ns représentatifs des eaux souterraines 
en ‘utilisant un capteur submersible qui est descendu dans le tubage et relié a un dispositif

' 

électronique d’acquisit_ion des données, situé en surface. On peut obtenir des échantillons 
d’eau souterrajne par Ie méme orifice en ouvrant une soupape a partir de I’unité desurface et 
en laissant |'eau remplir un récipient attaché sous le capteur. 

En 1996 et 1997, six nouveaux trous de sonde ont été équipéseau moyen de 
rappareiilage é niveaux multiples Westbay®. En 1999, six autres trous de sonde ont été ainsi 
instrumentés. Le présent rapport décrit Ia conception de Pappareillage des trous de sonde et 
résume Ies procédures d’i_nsta_J_Iation,
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Introduction 

This report documents the procedures used during the installation of Westbay® MP38 

instrumentafion in five boreholes at the CWML site in Smithville, Ontario. As part of an 
ongoing site characterization project five NQ (76 mm inside dia.) boreholes were drilled, tested 
hydraulically, and videotaped using a submersible camera prior to the Westbay® installation. The 

packer and port locations were chosen based on theresults obtained from the hydrau1_ic testing 

and‘camera.logs'. The results ofthe hydraulic testing and a general description of Westbay® 

instrumentation can be found in Novakowski et al. (1999) and Lapcevic- et al.(2000). 

Installation of the Westbay®’MP system was carried out by John Voralek, and Charlie 

Talbot. John Voralek is trained as a certified Westbay® MP System technician. 

Installation Procedures 

The methods used to install the instrumentation are based on the previous installations of 

similar instrumentation at the site (Westbay Instruments Inc., 1996 and Voralek, 1997). 

Monitoring Well Design 

Monitoring zone locations for all wells were generated on Well Designer® software ' 

(Westbay‘Inc.). The MP Casing logs were used as an installation guide in the field. ‘Field copies 

of the Installation logs are included in the Appendices.’ Log design included an MP measurement 
port coupling located in each zone at the base of each packer. This port provides the capabilities 

to measure fluid pressure and collect fluid samples in each zone. A pumping port coupling was 
also included in each zone to provide purging and hydraulic conductivity testing capabilities.-



Model 0204M15 packers were used for this project. Table 1 summarizes the borehole 

characteristics and completed monitoring zones. 

Table 1. Summary of Borehole Characteristics. 

Borehole Date Elevation Trend Plunge Total Westbay Number 
Drilled (masl) (°) (°) Length Casing of Monitoring 

’ of Borehole Length Zones 
, 5 77 (mbgs) (rr.1.bc;t)g 

_ _ _ 

34C 18-Nov-95 192.94 115 57 i 56.24 52.07 8 
37C 18-Nov-95 192.23 0 .v 55 56.16 55.07 9 
64 

' 

28-May-97 192.60 341.5 56 - 59.06 59.07 10 
66 16-Nov-98 192.49 324 55 56.52 57.07 8 
67 20-Nov-98 192.96 4 54.5 56.46 55.07 8 . 

Layout of MP Casing Components 
For each MP System installation, the MP casing components were set out at the onsite 

storage area according to the sequence indie-ated on the MP Casing\Installation log. Each casing 
length was numbered, beginning with the lowermost, as an aid to confirming the proper sequence 

of components. The appropriate MP System couplings were attached to the cas_ings_. Magnetic 
collars were attached 0.5 m below each measurement port. Each casing ‘component was visually 

_ inspected. Serial numbers for each packer, measurement port coupling and pumping port 

coupling were recorded on the MP Casing Installation Log. The well component layout was 
confirmed with the log prior to the lowering the components in the borehole. 

Lowering of MP Casing Components ‘"" 

The MP casing components were placed in each borehole in the sequence indicated on
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the MP Casing Installation Log. Each casing joint was tested with a minimum‘ internal hydraulic 
pressure of 150 psi for one minute to confirm water-tightness. The record of each successful 

joint test and the ‘placement of each casing component is noted on the MP Casing Installation 
Log. Geotextile filters were placed over each measurement port coupling after joint testing. 

Water was added inside the casing to overcome buoyancy effects. MP casing was lowered into
I 

the borehole until the midpoint of the top coupling was level with the steel surface casing. The 

MP casing string was held. in this position while packer inflation- was carried out. 

Inflation of MP System Packers 
The packers were inflatedjndividually with clean tap water beginning with the lowermost 

packer in each well. Each packer was inflated to a target intemal pressure of 190 psi above the 

ambient pressure at the packer location. The volume injected into each "packer was between 1.0 

and litres. The data for the inflation of each packer are recorded on the MP Packer Inflation 
' 

Records included in Appendices A to E. A secondary test to ensure water tightness was carried 
out by filling the inside of the casing with water to the top and-observing any decline in water 

level. This test method ensured a sound installation in all boreholes. 

Surface Completion 

After therpackers had’ been inflated the top coupling was removed from the MP casing 
and replaced with a soft walled protective‘ end cap. The steel casing was cementedin and a 

threaded steel well protector ensures security of the borehole. 

A Summary Casing Installation Log, which shows the final as-built configuration of the



surface completion is included for each well in Appendices A to E. 

Fluid Pressure Measurements 

After installation and packer inflation were completed in each well, fluid pressures were 

collected at each measurement port using the ‘Differential Pressure’ method. With this method-, 

equivalent water levels are calculated based on the difference between outside and inside fluid 

pressure with respect to a measured inside casing water level. This method does not require the 

depth below casing top of the measurement port in the calculation of fluid pressures. For- 

sir'n'pli'city, NWRI procedure is to fill the casing to the top and use this point as the inside casing 

water level or reference datum. Data was obtained using the Westbay® hand-held control unit 

and then processed onto a master spreadshefet. The fluid pressure data were examined for 

confirmation of proper operation of the measurement ports and as a first check on the presence of 

annulus seals between monitoring zones. Measurements of the vertical distribution of calculated 

hydraulic head for each borehole on a given day (July.6', 1999) are included in Appendix F. 
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Summary Casing installation Log 
Well No. 
Job No. ' 

Client NLJQCI 

Site Sm1.thv11le_ 
Project Description 

Well Information 

log 

Reference Datum 
Elevation of Datum 0.00 In’. 

Position of MP Casing Top above / below Datum 0. 00 m. 
Position of MP Casing Bottom Below Datum 52.07 m. 
Well Description 

above datum 
below datum 

Other References 

ilnformation 
‘

' 

‘Designed By *7 F/I — 

Approved By _. . 

Checked By ‘J7 '/ 

Computer File No. 34 Magi4M1i5:"i3‘:_31 1999 

Sketch of Wellhead Completion 
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i 

//I C 
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0.f3.~‘
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