
Report of Activities 2007  35 

Introduction 
 
The Environmental Geology Program is a new 
program element under the auspices of the 
Geological Mapping, Environmental Geology and 
Hydrogeology Section. The purpose of the program 
is to “identify and assess geological hazards that 
have significant potential to impact public health, 
safety and land use in Nova Scotia.” Geological 
hazards in this context refer to naturally occurring 
geological features or processes that may 
contribute to injury or loss of life, environmental 
degradation, property or infrastructure damage, and 
social or economic disruption. The overall 
objectives of the program are broad, but the key 
objective is to develop a source of expertise on 
geological hazards within the government and to 
provide input on issues as required. 
 
The program includes: (1) research on the potential 
for erosion and flooding of coastal areas; 
(2) regional and detailed geochemical surveys to 
identify the source and location of elevated levels 
of naturally occurring elements that may represent 
a human health risk; and (3) identification of 
geological hazards associated with geomorphic 
features such as karst topography. 
 
Coastal Erosion and Flooding 
 
This work includes the identification of coastal 
areas that may be at risk of erosion and flooding 
due to major storms, a topic that will become 
increasingly important if the projected effects of 
climate change become a reality. Both field- and 
office-based studies are being used to determine 
rates of coastal erosion and the geological factors 
that affect the rates of coastal erosion and flooding 
associated with storm damage. The work also 
includes an assessment of how human mitigation 
measures are affecting sediment supply, transport, 
deposition and distribution, particularly as it 
applies to the shore environment. 

 During the 2007 field season the focus was on 
assessment of the St. Margarets Bay area. Work 
included assessment of flood risk potential due to 
major storm events and an examination of the 
effects of protecting coastal properties by building 
stone walls (armouring) and expanding properties 
by infilling. A full report on this work is being 
prepared, including risk assessment maps for 
selected areas of the bay. A summary report on the 
St. Margarets Bay area project is included in this 
volume (see Finck, this volume, p. 7-8). 
 
Geochemical Surveys 
 
During 2007 geochemical surveys were undertaken 
to study acid rock drainage (ARD) issues in the 
Halifax Regional Municipality (HRM), 
radionuclides in Nova Scotia’s groundwater, radon 
levels in government-owned facilities, regional 
background soil geochemistry of Nova Scotia, and 
arsenic and mercury levels in various gold districts. 
A brief summary of the work carried out during 
2007 is provided below. 
 
Acid Rock Drainage (ARD) 
 
Regional systematic bedrock mapping of the 
Meguma Supergroup by the department in 
southwestern and central Nova Scotia has been 
under way since 1998 (see White, this volume, and 
references therein). During the 2007 field season, 
the bedrock mapping project expanded to include a 
portion of HRM as a direct result of increasing 
client requests for detailed bedrock geology maps, 
particularly as pertaining to ARD. The potential for 
ARD to occur within the Meguma Supergroup is 
relatively low, except for black slates and 
metasiltstone units of the Cunard Formation 
(Halifax Group) that are characterized by abundant 
sulphide, typically pyrrhotite and pyrite. One of the 
early key findings of the HRM mapping project is 
the presence of sulphides within the coticule-
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bearing Beaverbank Formation (Moshers Island 
Formation equivalent of southwestern Nova 
Scotia). Further bedrock mapping and acid-base 
accounting tests are required to confirm whether 
this member is likely to generate ARD in the 
Halifax area. 
 
Radionuclides in the Environment 
 
Staff of the Geological Services Division have been 
working for several years to determine the level 
and distribution of naturally occurring 
radionuclides in rocks, soils, waters and air. In 
most cases, this work has been carried in concert 
with staff of other provincial and federal 
government departments via inclusion of our staff 
on several interdepartmental committees and 
advisory groups. 
 During 2007 one such initiative neared 
completion, an examination of the variation of 
uranium and related radionuclides (including 
radon, radium and lead 210) in groundwater 
aquifers throughout the province. The results will 
be published as a map with descriptive notes that 
will illustrate the potential for uranium and related 
radionuclides to occur in groundwater in Nova 
Scotia. The map will be made available as a 
downloadable digital product through the Mineral 
Resources Branch website http://www.gov.ns.ca/
natr/meb/pubs/pubs3.htm. 
 In 2006, the provincial government designed 
and began a 5 year program of sampling of the 
radon in air levels within all government owned 
and operated facilities including, schools, hospitals, 
continuing care facilities, government buildings 
and Community Services residences. This was a 
proactive initiative on the part of government in 
advance of Health Canada lowering the guideline 
for the allowable level of radon within dwellings 
from the previous 800 Bq/m3 to the current 
200 Bq/m3. The Geological Services Division has 
representation on the Advisory Group on Radon 
(AGOR) which oversees this initiative with our 
main input being in the design of the sampling 
protocol and creation of a master database to house 
the collected data. During 2008, these new data 
will be coupled with the limited amount of existing 
radon in homes data for the province and will be 
used to produce a map showing potential for radon 
in homes in Nova Scotia. This map will be released 
early in the spring of 2009. 
 

Arsenic and Mercury Levels in 
Gold Districts 
 
Members of the Geological Mapping, 
Environmental Geology and Hydrogeology Section 
sit on the interdepartmental Historic Gold Mines 
Advisory Committee (HGMAC) that also includes 
representation from provincial and federal 
departments. The purpose of this committee is to 
undertake research on the potential hazards posed 
by elevated concentrations of elements associated 
with abandoned gold mines. The committee advises 
senior government officials on the results of their 
research, and provides advice and guidance 
regarding the mitigation of any potential negative 
environmental effects related to the former gold 
mining districts. 
 During the 2007 field season, field work was 
limited to a training session dealing with 
identifying various soil horizons, field sampling 
techniques, recording critical information on field 
description sheets, and issues regarding field and 
analytical quality assurance/quality control (QA/
QC). A small, independent Environmental 
Assessment study in two former gold districts 
under way to (1) assess any potential off-site 
migration and potential effects of wind-blown 
tailings dust and (2) determine district- and local-
scale background concentrations for various 
elements associated with former gold mining 
activities. 
 Geological staff from the division have also 
had some involvement in the Metals in the 
Environment (MITE) project, lead by the 
Geological Survey of Canada. The MITE program, 
since its inception in 2003, has three main 
objectives: (1) determine concentrations, 
distributions and speciation of metals and 
metalloids in various sample media (including soil, 
till, rocks, sediment, water, vegetation and tailings 
associated with former gold mining districts); 
(2) identify and characterize chemical and physical 
processes that control the release of elements from 
the tailings; and (3) quantify the off-site transport 
of elements from the mine wastes, and the 
transformation and fate of these elements in the 
receiving environment. Division staff have been 
involved with sampling humus, soil, till and rock in 
order to determine district-scale background 
concentration ranges for various elements, as well 
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as providing historical, mineralogical and 
lithological expertise for various gold districts. 
 
Regional Background Soil 
Geochemistry 
 
The North American Soil Geochemical Landscape 
Project (NASGLP) is a tri-national soil 
geochemical initiative that includes Canada, the 
United States and Mexico (cf. Goodwin, this 
volume, p. 29-33). The overall objective of the 
project is to establish a continental-scale 
framework of soil geochemical data by collecting 
samples from over 13 000 sites across the 
continent. During the 2007 field season, 54 sites 
from within Nova Scotia were sampled. At each 
site, up to 17 separate soil samples were collected 
by shovel from shallow, hand-dug pits averaging 
approximately 90 cm in depth. At each site, 
measurements of radon in soil gas concentrations 
and gamma ray spectrometery (eU, eTh, K, and 
Total) were also collected. The Geological Survey 
of Canada and Health Canada provided project 
funding. Analytical results are pending. 
 

Summary 
 
In response to changing public and government 
priorities the Geological Services Division of the 
Nova Scotia Department of Natural Resources has 
initiated an Environmental Geology Program. The 
purpose of the program is to identify and assess 
geological hazards that have significant potential to 
impact public health, safety and land use in Nova 
Scotia. The division hopes that this program will 
provide valuable services to a wider range of 
clients. 
 The program scope includes assessment of the 
potential for coastal erosion and flooding, 
geochemical surveys to test for elements at levels 
that could pose a human health risk and 
identification of potentially hazardous geomorphic 
features such as karst topography. 
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