IN THE MATTER OF GEOFFREY A EVANS PEng (#15997)

A Discipline Committee Panel (the “Panel”) of the Association of
Professional Engineers and Geoscientists of BC (the “Associa-
tion”), under authority of the Engineers and Geoscientists Act,
RSBC 1996 (the “Act”), held an Inquiry to examine the alleged
contravention of the Act by Geoffrey A Evans PEng.

Mr Evans was a member of the Association under the Civil
designation at all times relevant to the matters in question.

The hearing took place in the Association Boardroom from
june 18 to 22, 2001. The charge against Mr Evans was as follows:
1. That, contrary to the Act, he demonstrated unprofessional con-

duct with respect to the engineering services he provided in

1998 to the City with respectto a geotechnical seismic assess-

ment at the site of the City’s Civic Theatre; specifically, his re-

ports dated July 24, 1998, August 4, 1998 and/or December 15,

1998, in which he drew conclusions concerning the potential

for liquefaction of the subsurface soils at the site that were not

based on appropriate geotechnical engineering principles.

Mr Robert Hunter and Mr Paul A Craven of Bull, Housser &
Tupper acted for the Association. Mr Richard Lindsay and Ms
Shelly Braun of Lindsay Kenney acted for Mr Evans.

Mr Evans agreed to the jurisdiction of the Panel and to its
membership. He denied the charge, which was read to him.

Two exhibits were introduced into evidence by Mr Hunter:
the Notice of Inquiry and other documents pertaining to the con-
duct of the hearing (Exhibit #1) and three binders, identified as
the Book of Documents (together entered as Exhibit #2).

Burden and Standard of Proof

Mr Hunter opened the proceedings by describing the burden of
proof upon the Association and the standard of proof the Panel
must apply in reaching its decision. In so doing he quoted the
opinion of Madame justice Mctachlan in Dr William Jory vs The
College of Physicians and Surgeons of British Columbia (unre-
ported, December 13, 1995). Mr Lindsay quoted other similar
opinions which, he agreed, carried the same message. Therefore,
the Panel accepted Madame justice Mclachlan’s definition,
which has been reproduced in previous judgments.

Evidence

A document titled “Agreed Statement of Facts” was presented

and introduced into evidence as Exhibit #3. Mr Hunter called five

witnesses; namely:

e The Director of Development Services for the City;

e A Member PEng, the Director of Operational Services for the
City;

o B Engineer PEng of independent Consultants;

« C Engineer PEng of independent Consultants; and

o D Engineer PEng of Geotechnical Consultants.

Mr Lindsay called Mr Geoffery A Evans of Evans Professional
Engineering Services.

Events Relevant to the Matter

1. The City’s Civic Theatre was constructed in 1935 and operated
originally as a cinema. It was subsequently acquired by the City
and, more recently, was used as a community theatre. ft occu-
pies a block of land together with other city-owned buildings.

2. On September 14, 1995, Independent Consultants ("Indepen-
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dent”) prepared a report addressed to the Cultural Centre So-
ciety (Exhibit 2, Tab 12). That report concluded at page 18:
The study area, located within the eastern portion of down-
town, is currently developed with a variety of municipal
buildings. The recent geotechnical investigation has deter-
mined the easterly sloping area to be underlain by loose, co-
hesionless soils and a relatively shallow water table. These
factors combine to make the site sensitive to disturbance by
vibration, as might occur from an earthquake, machine oper-
ations or construction equipment.

Future development of the study area must address the
sensitivity of the site to such conditions. This will require care-
ful project design to ensure that the risk of building damage is
considered and appropriate foundation designs are selected.
Specific projects may require further geotechnical investiga-
tion and review to determine the most practical and econom-
ical foundation design.

3. On April 9, 1998, a report entitled “The Civic Theatre — Pro-
posed Renovation Feasibitity Report” was presented by an Ar-
chitectural Consultant and, among others, a Structural Engi-
neering Consultant. The portion of that report prepared by the
Structural Engineering Consultant, dated March 9, 1998 (Ex-
hibit 2, Tab 17) concluded at page 3:

In the writer’s opinion the building would likely suffer major
damage under a minor seismic event and collapse under a
moderate to major earthquake.

As you are aware their (sic) is a potential for soil liquefaction
under the building. Further investigation is required to determine
the extent of damage that this would cause to the building.

4. A "Request for Proposals” was issued by the City and, as a
consequence, Mr Evans was retained and prepared reports
dated July 24, 1998, August 4, 1998 and December 14, 1998.

5. Mr Evans, in his july 24, 1998 report (Exhibit 2, Tab 2) con-

cluded, among other things, at page 11:

3 NONE of the surficial soils sampled, above the till
horizon, shows any degree of competency for founda-
tion bearing capacity in a seismically active zone.
These soils are highly susceptible to liquefaction from
vibration, and will exhibit almost total loss in founda-
tion bearing strength during an active seismic event.

4 Artificial or induced drainage will create large volume
changes in these types of soils, with consequent sub-
stantial differential foundation settlements.

5 The existing metal bin retaining walls and the concrete
retaining walls are all showing signs of distress by
bulging (bowing) out from their presumed original
alignments. Failure of these retaining walls, during a
seismic event, will almost certainly give rise to a mas-
sive soil flux movement downslope from the building
site towards the river. The potential hazard for loss of
life is definitely a factor.

6. The August 4, 1998 Evans Report (Exhibit 2, Tab 3) concluded
at page 3:
2.0 CONCLUSIONS & RECOMMENDATIONS
1 InEPES opinion, the general lack of any adherence to the
BC Fire & Building Codes, together with minimal intact



structural integrity, currently makes this building a civic
liability for any public assembly within the structure.
The brief visual inspection by EPES on Friclay, July 31,
1998 did not find a shred of evidence that would support
the maintenance of any structural integrity of the Civic
Theatre when the geotechnical integrity failed, either by a
seismic event or other loss/shift in foundation soil support.
The cost of upgrading the Civic Theatre to ensure compli-
ance with both seismic and Fire/Building Code require-
ments would be very high, and may be prohibitive. No at-
tempts at temporary fixes or other partial upgrades should
be made without due consultation with the project’s ar-
chitect, structural and geotechnical/seismic engineers.
**{nder the terms of EPES engagement as BC registered
professional engineers, it is our duty to inform you that in
our opinion, due to the significant geotechnical and
building envelope risks noted herein and in the EPES re-
port entitled “Geotechnical Seismic Assessment — 24
July 1998", the City is exposing itself to an extreme lia-
bility by allowing the Civic Theatre to continue to be
used for any public assemblies.**

7. Mr Evans delivered a further report on December 15, 1998
(Exhibit 2, Tab 10) that concluded, among other things, at
pages 45 through 49:

5

Few, if any, of the wet surficial soils sampled on the build-
ing site, above the till horizon, show any real degree of
competency for foundation bearing capacity in a seismi-
cally active zone. Based on the findings to date, these fine
sand and silt soils would appear to exhibit the potential for
liquefaction from vibration, and an almost total loss in
foundation bearing strength during an active seismic
event. These soils are present between geodetic elevation
11.00 m and 5.00 m.

The existing 1967 metal bin-type retaining walls are
showing some possible minor signs of structural adjust-
ments by bulging (bowing) and tilting out of their pre-
sumed original alignments and elevations. This was ear-
Jier observed and reported by a geotechnical engineer in
aMay 21, 1987 report. The lower bin-wall was not orig-
inally constructed with any toe bury or lateral restraint,
but later had a concrete slab installed against the toe to
prevent failure, by sliding movement, of the base of the
wall. Generally, the bin-walls would appear to be in rea-
sonable condition for their age, and show no obvious
signs of any moisture leakage at any of the joints. How-
ever, failure of these retaining walls during a seismic
event will almost certainly give rise to a massive soil flux
movement downslope from the site towards the river. The
potential hazard for loss of life is definitely a factor to be
considered if these walls fail at any time, let alone during
a seismic event. Armtec are, and have been, the principal
manufacturers of cellular steel bin-type retaining walls.
They list the anticipated galvanized bin-wall life ex-
pectancy at 40-50 years, which would indicate some
kind of replacement or major repair works would be re-
quired for the subject property bin-walls between the
years 2007-2017. A stability analysis should be con-
ducted, as soon as possible, on both bin-type retaining
walls to reassess both current soil conditions, any
changes to the original superimposed loads and the Fac-
tors of Safety.

7 With in excess of 30-40% moisture contents present in
the upper 4-10 m zone of sandly silts (extending between
the Civic Theatre and the adjacent building), attempls at
moisture reduction could possibly result in serious and
potentially large differential soil settlements, with resul-
tant damage to surrounding buildings, roads and infra-
structure utilities. It is recommended that a time-based
soil moisture reduction program be considered, de-
signed and implemented only after the site has been
cleared of any building structures such as the Civic The-
atre and the adjoining building. Implementation of
drainage measures, prior to building removal, could
cause serious structural deformation to occur.

8 Underpinning of existing foundations and reinforcement
to withstand earthquake design loadings for the Civic
Theatre, and the adjoining building, would be very ex-
pensive (>$750,000), and this cost estimate does not in-
clude any major superstructure rehabilitation for BC
Building Code compliance. Costs will be very high due
to poor accessibility for equipment to drill vertical and
batter piles; the necessity for complete floor removal and
replacement to allow access for equipment; and the re-
quirement to tie together pile caps in two directions
probably with reinforced concrete grade beams accord-
ing to the Structural Engineering Consultant.

9 Soil stabilization by injecting grouts and polymers into
the ground at depth would also be very expensive
(>$500,000) as well as impractical, resulting in possible
increases in pore pressures by interfering with natural
hydraulic pathways within the subsoils. Any types of cur-
tain walls or pillars could inhibit natural drainage and re-
sult in other offsite problems and liabilities. Successful
ground stabilization is possible in only a few very spe-
cific cases, and usually requires open land space not
cluttered with buildings and infrastructure.

10 Removal of both the Civic Theatre and the adjoining
building(s) could facilitate safe future use of these build-
ing sites for earthquake resistant designed structures.
Staged, time-based, soil improvement/moisture reduc-
tion methods could possibly be employed after removal
of the buildings and prior to any reconstruction activi-
ties. Either option will require a critical assessment of the
adequacy (stability) and remaining life expectancy of the
galvanized steel bin-type retaining walls. Large scale de-
velopments (ie, multi-storey structures such as a hotel)
could also help resolve problems and defray some of the
soil moisture mitigation costs.

15 The current lack of any apparent small tremors or earth-
quakes in the local area is very noticeable from analysis
of the Pacific Geoscience Centre, Victoria, data lists for
at least the past year 1997/98 and even as far back as five
(5) years, when reviewed by EPES for this study. Yet oné
of the largest earthquakes on record in North America
occurred in close proximity to the City about 50 years
ago at magnitude 7.3 on the Richter scale.

8. Mr Evans’ geotechnical studies were based on measurements
comparable to those previously used by Independent, as well
as on his own engineering experience. The scope of Mr Evans’
work required him to consult with other professional engi-
neers in the course of preparing his reports, which consulta-
tions apparently occurred.
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10.

11.

On the basis of Mr Evans’ reports dated July 24, 1998 and Au-
gust 4, 1998, the City closed the Theatre.

The City subsequently retained Geotechnical Consultants
("Geotechnical”} to conduct a review of Mr Evans’ report dated
December 15, 1998. The results of this review were delivered
to the City in a report dated January 4, 1999 from Geotechni-
cal (Exhibit 2, Tab 14). That report stated at page 7:
4.3 Analyses
Mr Evans of EPES stated that a liquefaction triggering analy-
sis was not done. We consider it essential that such an
analysis be done. Unfortunately we have serious CONCerns
with some of the existing data that would be input to such
an analysis.

In Section 6.1, EPES discuss the volume change (settle-
ment) that could result from desiccation or drainage of sat-
urated soils found at the site. Volume changes of up to 48%
as suggested by EPES are not possible. The pore space ina
saturated soil is occupied by water. If the water is removed
the pore space will not drop to zero (or close to zero) which
would be required for the EPES prediction. Such a number
is alarmist and misleading. A prediction of the settlement
that would result from groundwater lowering at this site
would require the input of new data but, in any case, the
resulting calculated settlement would not be close to 48%.

The retaining walls may prove to be of unsatisfactory sta-
bility uncler earthquake loading with liquefaction. The sta-
bility of the walls should be checked for this condition.

The critical analysis at this time is the liquefaction trig-
gering analysis. The results of this analysis must be in hand
to determine if there is sufficient safety against liquefaction.
Other analyses should be considered once the liquefaction
analysis results are in hand.

The Geotechnical report concluded at page 8 as follows:

4.4 Summary and Recommencdations
Soft silty soils have been identified at the site which may
be prone to liquefaction or cyclic mobility. These soils
had been identified previously; however EPES, in their
Jatest investigation, did not conduct investigations and
analyses to the current standard of practice that are re-
quired at this point in the site assessment. Further drilling
and sampling to obtain quality data are recommended.
A liquefaction triggering and foundation performance
analysis Is recommended. Depending on the findings,
other analyses and evaluations may be required.

It appears that it may be feasible to undertake mitigative
measures at the site should unacceptable risks with respect
to earthquakes be identified. Until this recommended fur-
ther work has been completed, we advise caution on the
part of the City with respect to the use of the facilities.

Independent was subsequently retained and produced two re-
ports: one on March 22, 1999 setting out comments and rec-
ommendations with respect to seismic analysis and design of
building foundations for the proposed upgrading/renovation of
the Theatre (Exhibit 2, Tab 15), and one on March 29, 1999,
which provided an engineering assessment of the retaining
walls located on the laneway crossing the site between the ad-
joining streets in the City (Exhibit 2, Tab 16).

_ The March 22, 1999 Independent report provided in a sum-
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mary at page 12, in part, as follows:

4. Research (Ishihara, 1985) indicates that there is sufficient
thickness of soil that is not susceptible to liquefaction that
overlies the potentially liquefiable stratum that ground in-
duced damage will not occur.

5. Significant lateral soil movement is not expected during the
design earthquake.

6. The results of the liquefaction analysis are consistent with
the observations of limited structural distress at the site of
the Theatre from the M7.3 earthquake that occurred about
50 years ago.

7. Based on the analysis, it is our opinion that ground im-
provement (soil remediation) to improve the seismic char-
acteristics of the site of the Theatre is not necessary.

8. The geotechnical conditions at the site are considered ad-
equate to permit the proposed development (upgrading
and renovation) of the Theatre building to proceed.

13. The March 29, 1999 independent report at page 9 by way of
summary stated, in part, the following:
Based on the results of the stability analysis, it is our opinion
that the upper retaining wall, in its current condition, is ac-
ceptably stable. No remedial work is considered necessary (0
this wall.

It is our opinion that remedial work should be considered

to address the stability of the Jower bin retaining wall.

The report concluded with recommendations for remedial
work with respect to the retaining wall. The Theatre was re-
opened after the City had completed upgrading of the founda-
tion and nearby retaining walls in or about August 2000.

Determination

The question with which the Panel was charged was whether or not
Mr Evans’ conclusions concerning the potential for liquefaction of
the subsurface soils at the site were based on appropriate geotech-
nical engineering principles.

Especially in the earlier documentation, there was much dis-
cussion of the word ugeismic,” which appears and disappears
from the various RFPs, proposals and reports. Mr Evans denies
having expertise in seismic assessments. Mr Evans obtained seis-
mic acceleration estimates from the Pacific Geoscience Centre.
The Panel could not find any use of these particular results in
any of the reports, but the final Independent report was based on
similar acceleration values specified for the region in the Na-
tional Building Code.

The central question is whether Mr Evans’ reports drew conclu-
sions and issued warnings that were based on inadequate geotech-
nical assessment; a letter by B Engineer of Independent, supported
by his testimony to the Panel, demonstrated that they did. Mr Evans
had used standard penetrometer testing (SPT), whereas the final In-
dependent report was hased on cone penetrometer testing (CPT), a
newer technology that is becoming the preferred technique. The
SPT was used in all tests in this project except the fina! Independent
tests and all witnesses agreed that it has been the standard for many
years and, with proper data reduction, that it is capable of feading
to correct interpretations.

On the other hand, the City had reason to expect a quantitative
approach in Mr Evans’ reports. Mr Evans stated to the Panel more
than once that he had macde no “mathematical” calculations at all
and that none were required for his assessments. Witnesses agreed
that the calculations contained in the final independent report,



against which study Mr Evans’ reports have been compared, could
easily be made by hand or with a personal computer.

Judgment

a quantitative profession and that, although there may well be room
for subjective opinion in preliminary considerations, reports at the

advanced stages of a study can normally be expected to be sup-
ported by quantitative arguments, whenever such are possible.

After considering all the documentation entered in evidence, and

all the testimony of the witnesses, the Pane

the charge against Mr Evans.

There can be no question that it is the duty of a Professional En-
gineer to call attention to a public danger t
opinion, exists. Mr Evans’ first report did that, as did the earlier re-
ports by others. The question is whether Mr Evans’ severe warnings
were based on sound engineering principles; whether the City had
reason to believe his reports provided significant new evidence sup-
porting the earlier views; and whether the reports provided such ev-

idence.

| unanimously upheld

hat, in his professional

Penalty

Having issued its judgment in this matter, the Panel invites written
submissions on penalty from Mr Lindsay and Mr Hunter for the
Panel’s consideration.

Following receipt of the submissions on penalty, the Panel will
reconvene to hear presentations from both parties before making its
decision on penalty, at a date to be determined by mutual agree-
ment between Mr Lindsay and Mr Hunter. If they are unable to
agree on a date for the hearing on penalty, the Panel will set a date

and reconvene to consider the matter of penalty at that time.

In the opinion of the Panel, Mr Evans was at fault in not having

processed his data in a way that would have led to quantitative as-
sessments against which other studies could be compared. Opinion,

even if based on long years of experience, is no substitute for quan-

titative evaluations. The Panel believes that engineering is essentially

Discipline Committee Panel:
R D Russell PGeo, Chair; R Handel PEng, E Hauptmann PEng

Dated November 16, 2001
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IN THE MATTER OF GEOFFREY A EVANS PEng (#1 5997) :
ORDER ON PENALTY AND COSTS

The judgment in this matter, which found the member liable for
the charge, was published on pages 30-33 in the January/Febru-
ary 2002 issue of Innovation.

The Discipline Committee Panel reconvened on January 25,
2002 to hear arguments and evidence regarding penalty and the
assessment of costs.

Mr Evans gave testimony on his own behalf and there was
submitted, as evidence, letters of recommendation supporting
him, Afterwards, arguments were presented by Mr Robert Hunter
of Bull Housser & Tupper for the Association and Mr Richard
Lindsay PEng of Lindsay Kenney for Mr Evans, following which
the others withdrew and the Panel considered its decision.

In determining the appropriate penalty and costs, the Panel
was guided by the belief that any penalty imposed on the mem-
ber should reflect the following principles, all in the context of
the gravity of the proven charge:
¢ the need for protection of the public;
¢ the need to deter others members of the Association from sim-

ilar actions; ‘
¢ the need to deter Mr Evans from repeating the offence; and
* the need for rehabilitation of Mr Evans.

After carefully considering the submissions of the parties,
and having regard to the above principles, the Panel has de-
termined that:

1. Mr Evans shall be reprimanded for his actions.

2. Mr Evans shall be prohibited from providing any geotechni-
cal engineering services that include seismic risk analysis and
earthquake-related geotechnical evaluations until he has

successfully completed appropriate university courses in ge-
otechnical engineering, approved in advance by the Regis-
trar of the Association.

3. The Association shall conduct a Practice Review of Mr Evans’
engineering practice within the next 18 months, with the full
cost of this review to be borne by Mr Evans.

The Panel has the authority, under Section 35 (1) of the Act, to
direct that the member pay the Association’s costs, or any part of
the costs, for the investigation and inquiry. Mr Hunter informed
the Panel of the Association’s costs with respect to Mr Evans’ in-
quiry hearing. .

The Panel considered at length what proportion of the Asso-
ciation’s costs might reasonably be charged to Mr Evans. Per-
sonal and financial hardships, which Mr Evans experienced in
the course of this investigation and hearing, were well docu-
mented. Requiring him to pay a significant proportion of the As-
sociation’s costs would be unrealistic under the circumstances.

Therefore the Panel imposed upon Mr Evans Association
costs of $1,000. Mr Evans is responsible for his own costs.

The Panel was unanimous in these decisions. In the event that
there are any further matters requiring the assistance of the Panel
as permitted by the Act, the Panel retains its junsdlctlon to deal
with those matters.

Mr Evans has filed an appeal of the liability decision of the Panel.
The Association has consented to a stay of the reprimand, practice
review and costs pending the disposition of the appeal by the BC
Supreme Court. However, the restriction on Mr Evans’ practice is
effective as of February 21, 2002, the date of the Panel’s decision.
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Dismissal of Appeal — Geoffrey Evans PEng

The decision of the Discipline Pane! that heard the Inquiry into Mr Evans’ professional
conduct was published in the March 2002 issue of /nnovation.

The report of the Panel decision noted that Mr Evans had appealed the decision
and that the penalties imposed on him were in abeyance pending the outcome of the
appeal hearing. The appeal hearing was held in the Supreme Court of British Columbia
on June 25 and 27, 2002 and the Reasons for Judgment were issued on July 9, 2002.

The Honourable Mr Justice Lowry dismissed Mr Evans’ appeal. In his decision, he
noted: “Finally, Mr Evans says that the panel exceeded its jurisdiction in defining the
issue in a manner that fundamentally altered the scope of the charge against him. This
is said to be so because in its decision the panel put the issue as follows: ‘The ques-
tion is, were Mr Evans’ severe warnings based on sound engineering principles and
did the City have reason to believe his reports provided significant, new evidence sup-
porting the earlier views, and whether the reports provided such evidence.”

Mr Justice Lowry continued: “In my view, the question the panel posed did no
more than to put the issue in context. Mr Evans had undertaken an assessment that
the panel considered was the kind of assessment that was to be done at an ad-
vanced stage. It said in effect that engineering is essentially a quantitative profes-
sion. There may be room for subjective opinion in preliminary considerations, but
not where, as here, the City had reason to expect Mr Evans’ report woutd be sup-
ported by quantitative analysis.”

The full text of Mr Justice Lowry’s Reasons for Judgment are available at

_ http://www.courts.gov.bc.ca/jdb%2Dixt/sc/02/10/2002bcsc1029.htm.
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