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Abstract

Noise levels in a well known quarry located in Gunduwawa village in Gezawa Local Government
Area of Kano State was studied on both working days and non-working days to ascertain the
ambient noise levels. Specialized Integrating Average Sound Level Meter was used for the mea-
surement. The impact of noise through the action of vibration was conducted to ascertain the
integrity of structures 300 m and 600 m respectively away from the quarry site. Results obtained
showed that the average morning, afternoon and evening noise levels on Sundays, a typical rest
day were 37.83, 45.5 and 41.5 dB(A) respectively. While the corresponding values for successive
six working days were 96, 101.4 and 83.6 dB(A) respectively. At break time during the working
days the noise level had an average value of 87.16 dB(A). The structural integrity of buildings
recorded values ranging from 8 to 36 KPa. The ones with high values were constructed by the
construction companies with concrete and sandcrete blocks with good foundation. On the other
hand, the local buildings werebuilt with mud and without good foundations. They were found to be
generally weak and had cracked, with vey low lifespan. It was concluded that the villagers living
within 600m from the quarry site were exposed to excessive and uninterrupted noise which has
adverse effect on their health conditions.
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1. Introduction

Natural resources can be subdivided into tangible
and intangible ones. The tangible ones includesoil,
water, minerals, forests, flora and fauna, while the in-
tangible resources constitute air, wind, light, sunshine
and socio-institutional structures. Soil, water, miner-
als are often affected by some socio-institutional struc-
tures (like dams, buildings), during their construction
due to drilling and blasting operations. Sustainable
development effectivelyconsiders adopting policies and
strategies that will gradually reduce the likelihood of
the disappearance of valuable resources from an en-
vironment. However, problems associated with the
development and utilization of natural resources by
the extractive industry lead to the destruction of the
environment[6,9,11]. As the drift towards larger cities
and increasing industrialization continues, there is a
need to look into the environmental crises arising as
a result of poor exploitation and utilization of natu-
ral resources for sustainable development. Industries

in this category include mining, quarrying, petroleum
and construction sectors of the economy.

Infrastructural strength and durability depends on
the strength of the building materials, in most cases
concrete. A concrete is a mixture of stone, sand, ce-
ment and water [8,10]. Good stones of different sizes
and shapes are needed to provide strength to infras-
tructures like building, electric poles, bridge etc. Ex-
ploitation of building materials through surface ex-
traction is called quarrying [1]. Quarrying is a form
of surface mining which involves the use of dynamite
to blast the rock and later, the broken rocks are drilled
to get different shapes and sizes of aggregates and
boulders. This process has its environmental haz-
ards such as noise, vibration and fly chips of rocks
that result from the blasting effects of the dynamites.
Noise in quarrying is generated from blasting, grind-
ing, power generation and transportation[1,3]. Other
hazards include dusts, erosion, formation of sinkholes,
loss of biodiversity, and contamination of groundwa-
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Figure 1: The Gunduwawa quarry and its surroundings areas.

ter by chemical from the drillingprocess and products
[7].

Gunduwawa town is 30 km away from Kano city, on
Kano - Gumel road. Thequarry site is about 700 m
off the major highway. The quarry is owned by Dan-
tata & Sawoe Construction Nigeria limited, and pro-
duces about 700-1000 cubic meters per day of granite,
boulders and stone dusts. About 50% demand of the
total granite and aggregate requirement within Kano
is supplied from there. About 800-1000 people work
and live within the town; someare employed by the
quarry owners while others are attracted by thecom-
mercial activities that are rapidly springing up due to
the quarry operations.

Geographically, Gunduwawa is located on latitude
12◦ 01’ 26.1” N and Longitude 08◦ 037’ 51.4” E. The
general elevation above mean sea level (AMSL) of the
town is 460 m. The quarry is easily accessible through
major highways andarterial roads constructed through
the nearby settlements by the quarry operators and
Kano State Government (Fig. 1). This aids heavy
plants and machineries at respective locations to ef-
fectively convey the quarry materials without much
difficulty.

The objective of the study is to assess the level of
noise generated by the operations of the Gunduwawa
quarry on the worker and its impact on residents
within the area.

2. Materials And Methods

2.1. Materials

The following tools and equipments were used for
field measurements and study to identify existing sit-
uation within the area under examination:

(i). Garmin Satellite GPS, E Trex Legend
HCx: This was used for survey to determine the
actual geographical location by displaying the coor-
dinate systems, distances between locations, size of
area, tracks etc. It is a hand held tool which is user
friendly and could track about 12 satellites in orbit,
as well as gives a meter accuracy.

(ii). Noise Level Meter CR: 262A, Integrating
Average Sound Level Meter, Citrus Research Plc:
Noise emissions are measured using sound level me-
ters, which detect and records changes in sound pres-
sure. The equipment is calibrated in dB (A) and
dB(C) bands. Sound level in Nigeria is usually mea-
sured in the A frequency band. Pressing the Mode
button gives you the options. During the measure-
ment, the Leq dB (A) sign was displayed depicting
equivalent continuous sound pressure level.

The sound level meter measures average reading dur-
ing a period of time, t, in dB. The Run time (t) is dis-
played at the bottom of the screen. The Peak dB(C)
and Max dBA are displayed too, but the stop button
is pressed to take the final reading. The meter has a
range of between 10-140 dB (A). The CR262A series is
a range of very simple to use Integrating Sound Level
Meters that comply with the very latest standards.
The instruments are designed to be used without the
need for complicated setup and provide the essential
functions needed from a modern Sound Level Meter.
All versions of the CR260A series provide measure-
ments of Sound Level dB(A), Equivalent Continuous
Sound Level (LAeq), Peak Sound Pressure (LCPeak),
Maximum Sound Level (LAFmax), Minimum Sound
Level (LAFmin). The general applications of the in-
strument include assessment of noise in the workplace,
measurement of environmental noise levels, general
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Table 1: Control: Noise level for 6 successive Sundays.

LAeq dB (A) Location Co-
ordinates (UTM)

Elevation
(m)
AMSL

Line dis-
tance from
Quarry (m)

Date Sample
point

Morning
(7:00-
11:00am)

Afternoon
(12:00-
4:00pm)

Evening
(5:00pm-
9:00pm)

Daily
Mean
dB(A)

Cumulative
Mean
dB(A)

Northing
(N)

Easting
(E)

05/4/2009 A 38 44 40 40.67 40.67 120 01’
16.11”

080 37’
45.76”

461 310

12/4/2009 B 35 45 43 41 40.34 120 01’
32.99”

080 38’
09.05”

460 300

19/04/2009 C 40 45 42 42.33 39.01 120 01’
39.72”

080 37’
33.37”

462 320

26/04/2009 D 40 48 44 44 37.34 120 01’
17.55”

080 37’
31.64”

455 350

03/5/2009 E 38 45 40 41 40.34 120 01’
56.06”

080 37’
48.12”

465 400

10/5/2009 F 36 46 40 40.66 40.68 120 01’
39.05”

080 37’
32.02”

460 450

Individual
Mean

37.83 45.5 41.5 41.61 39.73

purpose noise measurements and assessments. The
CR260A Series are ideal instruments for the measure-
ment and assessment of noise exposure in the work-
place.
The measurement of LAeq and LCPeak allow for com-
pliance with most regulations and guidelines. The
very clear, simple interface and large display allows
the instruments to be used quickly and with very lit-
tle or no training. “Cal” key is pressed to calibrate the
instrument and select an appropriate measurement
range using the arrow keys. The Start and Stop keys
control the measurement and the Graph key allows
the user to switch between the numerical and graphi-
cal display. During measurement the instrument dis-
plays all the current parameters, with a quasi-analog
bar graph representing the current Sound Level. At
the end of the measurement all of the parameters are
displayed on the screen at the same time. The last
measurement is stored and is displayed when the in-
strument is next switched on.

(iii). Schmidt Hammer: The devicewas used to
measure the elastic properties or strength of concrete
or rock. The hammer measures the rebound of a
spring loaded mass impacting against the surface of
the sample. When the test was conducted, the ham-
mer was held at right angles to the surface which in
turn was flat and smooth. The rebound reading was
affected by the orientation of the hammer, when used
in a vertical position (on the underside of a suspended
slab for example)gravity will increase the rebound dis-
tance of the mass and vice versa for a test conducted
on a floor slab.

(iv). Silva Precision Compass: It points the true
North and guides the user on the wind and cardinal
directions.

(v). Digital Bushnell Binoculars: This is a tool
that can enable a researcher to focus and view on long
distances of up to 1.5 to 2 km.

(vi). Extech Tachometer: It has a combination

contact and non-contact rpm measurements with vis-
ible light beam. Speeds of conveyor belts and shafts
can be measured.

(vii). Sony Digital Camera: It was used in tak-
ing photographs to demonstrate field work.

(viii). Google Earth and Map Info: These are
geographic software that can be used to capture ex-
act geographical location of interest, including the 3D
view of landforms and perspectives of the study area.

2.2. Methods

(a) Delineation of sample sites: The two (2) in-
dependent cases created for the purposes of the study
were as follows:

(i) Case 1: People and activities that live or occur
within 300m radius from center of the quarry.
This includes the quarry immediate environ-
ment, workers and all families working and liv-
ing within quarters, including neighboringinhab-
itants, buildings and environments in close prox-
imity to quarry.

(ii) Case 2: This includes people, buildings and
surroundings between 300 – 600 m from quarry
boundary. The areas within the two cases were
sampled and analyzed for noise pollution and
to study the strength of buildings within the
area with a view to ascertain if their struc-
tural integrity has been compromised by vibra-
tion (Fig.2).

(b) Assessment of Environmental Noise
(i). At all locations the noise meter was placed be-
tween 1.2m 1.5m above the ground level and where
possible, at least 3.5m from the nearest reflecting sur-
face.
(ii). All predominant noise sources were noted within
case 1 and case 2 study zones. Sources of which in-
clude operational plants, vehicular traffic on the high-
ways, heavy trucks and noise associated with blasting
and drilling at quarry.

Nigerian Journal of Technology Vol. 31, No. 3, November 2012.



Noise Generated by Operations Within the Gunduwawa Quarry, Kano State 317

Table 2: Noise Level for 6 Working days in case 1 (within 300m of quarry).

LAeq dB (A) Location Co-
ordinates (UTM)

Elevation
(m)
AMSL

Line dis-
tance from
Quarry (m)

Date Sample
point

Morning
(7:00-
11:00am)

Afternoon
(12:00-
4:00pm)

Evening
(5:00pm-
9:00pm)

Daily
Mean
dB(A)

Cumulative
Mean
dB(A)

Northing
(N)

Easting
(E)

06/4/2009 1 140 105 99 102 102 12001’
26.81”

08037’
44.18”

464 170

07/4/2009 2 98 100 80 90 114 120 01’
24.27”

080 37’
45.54”

460 280

08/04/2009 3 99 130 78 104 100 120 01’
23.51”

080 37’
45.45”

462 200

09/04/2009 4 92 110 88 99 105 120 01’
21.10”

080 37’
44.66”

455 180

10/04/2009 5 95 120 90 105 99 120 01’
22.51”

080 37’
37.97”

470 100

11/04/2009 6 110 100 90 95 109 120 01’
36.1”

080 37’
36.01”

460 250

Individual
mean

98.8 112 85.2 102 109.4

Table 3: Noise Level for 6 Working days in Case 2 (within 300 - 600 m of quarry).

LAeq dB (A) Location Co-
ordinates (UTM)

Elevation
(m)
AMSL

Line dis-
tance from
Quarry (m)

Date Sample
point

Morning
(7:00-
11:00am)

Afternoon
(12:00-
4:00pm)

Evening
(5:00pm-
9:00pm)

Daily
Mean
dB(A)

Cumulative
Mean
dB(A)

Northing
(N)

Easting
(E)

13/4/2009 7 120 100 90 95 95 120 01’
13.75”

080 37’
45.97”

460 600

14/4/2009 8 95 90 80 85 105 120 01’
56.18”

080 37’
14.75”

460 350

15/04/2009 9 90 99 78 88.5 101.5 120 01’
30.45”

080 37’
11.05”

462 400

16/04/2009 10 95 110 88 99 91 120 01’
08.43”

080 37’
48.81”

458 580

7/5/2009 11 90 108 92 100 90 120 01’
11.25”

08037’
37.97”

480 500

8/5/2009 12 110 100 80 90 100 120 01’
51.99

08037’
18.50”

466 450

Mean 96 101.4 83.6 92.2 97.5

Table 4: Summary table of noise levels and noise control reference points.

Action Action Cumulative
mean LAeq dB (A)

Control LAeq
dB(A)

Impact LAeq
dB(A)

Allowable Daily Noise Exposure
dB(A) Limit, for 8hour periods

Case 1 109.4 39.73 69.67 90
Case 2 97.5 39.73 57.77 90

Table 5: Result of Independent Noise Audit during break time (1-2pm).

LAeq dB (A)
Survey
Date

Sample
point

(1:00pm -
2:00pm)

Day of
week

Distance from
Quarry (m)

12/08/2009 1 90 Wed 170
13/08/2009 3 95 Thurs 200
14/08/2009 5 90 Fri. 100
15/08/2009 7 88 Sat. 600
17/08/2009 9 80 Mon 400
18/08/2009 11 80 Tues. 500
Mean 87.16
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Figure 2: The case areas of the study showing 300m and 600m perimeter.

(iii). The set up parameters of the sound level me-
ter were calibrated and noted accordingly. However,
LAeq dB (A) - Equivalent Continuous Sound Level
was picked at the end of each period for the purpose
of the assessment.

(iv). The periods were categorized to Morning-M
(7:00am-11:00am), Afternoon-A (12:00pm-4:00pm)
and Evening-E (5:00pm-9:00pm). This implies 4 hours
between successive intervals.

(v). The Quarry operates Mondays to Saturdays from
7:00am to 6:00pm, except Sundays and public holi-
days.

(vi). A control (Background Noise) was established on
non-working days (Sundays) when there were no activ-
ities and less vehicular traffic volume, while in contrast
the noise levels at interval periods were recorded dur-
ing working days from Monday to Saturday. 6 points
were surveyed on successive Sundays over a period of
6 weeks at the boundaries of cases.

(vii). By using simple descriptive statistical tool in ex-
cel, the mean, cumulative mean and deviations were
analyzed for background noise against the action days,
and prevailing impact evaluated. Environmental stan-
dards were also compared with the onsite circum-
stances.

(viii). The six (6) survey points for control at bound-
ary of case 1 are as follows;

(ix). Six (6) locations were also sampled for actual
noise assessment and performed within each of cases
1 and 2. These are action fields which were conducted
between Mondays and Saturdays over the period of
12 days. Since the activities are routine, whole week
examination was separately and independently con-
ducted on both cases. However, the control of Sunday
remains constant. Minimum of 40-50m were allowed

in between sampling points. The survey points are
shown below in tables 3.1 and 3.2 respectively.
(x). Another survey was carried out to ascertain the
noise levels during the break time (1-2pm ), for six
days, in the three sites chosen from case 1 and another
three (3) from case 2.
(xi). Meteorological conditions were noted during
the survey period with data available on-line
at: http://www.yr.no/place/Nigeria/Kano/Kano/

hour_by_hour.html [12]. To ensure consistency and
comparison, data was also obtained on-line at Google
Earth 2009 digital globe. Wind speed and weather
conditions were noted accordingly, in order to conform
to the survey guidelines. The average wind velocity is
not expected to exceed 5m/s (18km/h) during the pe-
riod of measurement. There must not be rain at the
time of measurement.
(xii). Date, time and location of the survey were also
recorded.
(xiii). The measuring meters were regularly manned
and care was taken not to cause any disturbance to
the equipment whilst in operation.

3. Results

3.1. Results of control ambient noise level

The Table 1 shows the results of the selected control
points, carried out for 6 consecutive Sundays from 5th
of April to 10th of May, 2009. The weeks are: (week
15, week16, week 17, week 18, week 19 and week 20.

3.2. Results of ambient noise levels during
working days

Tables 2 and 3 show the results obtained for 12
working days as applicable to cases 1 and 2 respec-
tively. While Table 4 shows the summary of the mean
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values for the control and noise levels in the two cases.
Noise levels were also measured during break time
hours to be able to compare with working hours, this
is shown in Table 5. Table 6 is the result of the assess-
ment made on house strengths and effect of vibration
on the houses within the vicinity of the quarry

4. Discussion

4.1. Ambient control noise level conditions on
Sundays

From Table 1 it was observed that morning periods
has noise levels ranging from a minimum of 35 and
maximum of 40 dB (A), while afternoon had minimum
of 44 and maximum of 46 dB (A) and evening time
had minimum of 40 and maximum of 44 dB (A). The
daily average morning, afternoon and evening ambient
noise levels were 37.83, 45.5 and 41.5 dB(A) respec-
tively, which is below the criterion for maximum al-
lowable of 70 dB(A) for industrial sites and 55 dB (A)
for residential areas considering International Finance
Corporation (IFC) recommendations.

Table 5 shows that there were less activities and
vehicular movement, thus the background noise expe-
rienced reduced. The recorded wind speed on that
day was between 1-3 m/s, in the north-easterly direc-
tion and remained stable between 5thof April to18thof
May, 2009. However, at a later stage when results
were obtained during break time of 1-2pm between
12th of August to 18th of August, 2009, the wind
speed transcended between 3-5 m/s and wind direc-
tion changed southwards, while there was a drop in
temperature to between 24-29�.

Evaporation was lower because of the higher relative
humidity of the moist south-westerly wind. Blasting
did not take place on Sundays during the study period
as can be seen from the noise levels recorded, how-
ever there were two occasions recorded on 6/04/09 and
13/04/09 between 7-11am, in Tables 2 and 3, which
indicated the occurrence of blasting . The noise lev-
els recorded between these periods were 140dB and
120dB at distances of 170m and 600m away from the
quarry site.

4.2. Ambient noise conditions during working
days

(i) Case1: Minimum daily average ambient noise
levels for morning, afternoon and evening periods
were in the range of 90 and 104 Db (A). These were
recorded over a period of 6 days. A Cumulative mean
of 109.4 dB(A) was obtained. This was above the cri-
terion of 90 dB(A)maximum allowable noise level stip-
ulated by Nigerian Ambient Air Quality Standards
(NAAQS) [13]for an 8 hour exposure at industrial
sites.

(ii) Case 2: Values for the ambient noise levels for
morning, afternoon and evening for the 6 day assess-
ment ranged from 88.5 to100 dB (A). Cumulative
mean of 97.5 dB(A) was obtained during the 6 days
survey period, which is above criterion for the allow-
able noise level of about 55 dB(A) at residential areas
by (IFC)[14]. From Table 4 it can be seen that despite
a longer distance away from the quarry as compared
to case 2, the magnitude of noise impact is still very
significant. The noise level naturally reduced with in-
creased radial distance away from the quarry.

4.3. Six days’ noise assessment during break
time

Ambient noise levelsranged between 80 and 95 dB
(A) were recorded over a period of 6 days within cases
1 and 2. A Mean value of 87.17 dB (A) was obtained,
which is below the criterion of maximum allowable
90 dB(A) exposure at industrial sites. Table 5 shows
that the noise level for the time weighted average was
exceeded at once in site 3 with a value of 95 dB(A),
while a threshold of 90 dB(A) was recorded at site 1
and site 5. The 95 dB(A) was recoded at a power
generating plant.

4.4. Structural appraisal of buildings

Concrete structures are usually designed to increase
in strength with aging [15]. The 28 days compressive
strength of cured concrete ideally should give a value
of 25N/mm2 to comply with BS8110, Part 1 on struc-
tural use of concrete.

From Table 6, it can be observed that all the struc-
tures with required materials used in construction
have desired bearing strength exceeding 25kPa and do
not have any crack on them, despite close proximity
to the site. They are solid structures built by the con-
struction company for their staff use. In the contrary,
the buildings used by the villagers within surrounding
settlements are made of inferior quality materials due
to social and economic status. This is the probable
reason why the buildings are not adapted to resist the
tension created by the quarry shock waves. The struc-
tural strengths were below 25kPa. There were cracks
detected due on them, which may have resulted from
the vibrations caused by quarrying actions.

5. Conclusion

The study showed that the cumulative mean noise lev-
els in case 1 was 109 dB (A) and that of case 2 was 97.5
dB(A). Considering that 90 dB(A) is the permissible noise
exposure limits in 8 hours for industrial areas, it shows that
residents up to 600m from the quarry are exposed to exces-
sive noise. The peak values of the noise level were recorded
during blasting. Heavy moving plants and drilling opera-
tions also contributed to the high magnitude of the noise
hazards [16]. This affected both the workers and residents
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Table 6: Bearing capacity of houses based on Schmidt hammer method.

S/N Sample
Site

Bearing Capac-
ity of Building
using Schmidt’s
Hammer (KPA)

Date of
Survey

Age of
House
in
years

Building material type Any
crack on
building

Distance of
Building from
quarry site

1 Site 1 36 1/06/09 7 Concrete, strip foundation and good sub-
structure

No 170

2 Site 3 30 1/06/09 5 Blocks, good substructure No 200
3 Site 4 28 1/06/09 5 Blocks, good substructure No 180
4 Site 6 10 1/06/09 8 Mud and mortar rendering. The substructure

is poor and weak.
No 250

5 Site 7 10 1/06/09 10 Mud and wall lying directly on the natural
ground level. No substructure erected.

Yes 600

6 Site 8 15 1/06/09 15 Laterite and cement. The substructure is
made up of weak cement and sand.

Yes 350

7 Site 9 20 1/06/09 10 Block and cement. Sub standard structure Yes 400
8 Site 12 08 1/06/09 12 Mud and traditional conventional village set

up. Weak structure.
Yes 450

alike. This is detrimental to their health and possibly lead
to permanent disability. Safety measures were commonly
deficient and lacking.

It was generally observed that the houses within the
surrounding settlements were made up of inferior quality
building materials; hence their strength could not with-
stand the tension generated by vibration caused by the
quarry operations, resulting in cracks and deterioration.
The structures in proximity to the quarry with adequate
structural integrity were still near perfectly in order. How-
ever, economic and social status was eminent in limiting
the local populace to building made from cheap building
materials and thus poor quality structures. Cracking was
clearly observed in the local buildings.

References

1. Chan X.N, Wanger R, Walter, W.R., and Matzel,
E.M. Source and Propagation Characteristics of Ex-
plosive and Other Seismic Sources. McGraw Hill,
New York, United States of America, 2005.

2. Danbatta, U. A. Preliminary investigations of the oc-
currence and characteristics of some building materi-
als from Kano. In Proc. of the International Work-
shop on Nigerian Ind. Buil. Materials. Organized
by A.B.U. Zaria and the Canadian International De-
velopment Agency (CIDA), Kongo Conference Hotel
Zaria, Nigeria, August 27-29, 1990. pp. 121-141.

3. Ian M. and David, M. Towards a sustainable
cement industry, Climate change, sub-study 8.
World Business Council for Sustainable Develop-
ment, 2002. http://www.wbcsd.ch/web/projects/

cement/tf3/final_report10.pdf. Accessed June
28, 2009.

4. Jeff, G., and Hans, P. Assessment of environ-
mental impact of the Holcim Cement Dundee
Plant, Dundee, Michigan. The Ecology Cen-
tre, 2003. http://www.wbsed.org/web/project/

cement/tf5/holcmm.htm. Assessed June 20, 2009.

5. Mineral Planning Guidance Note 11 (MPG 11). The
Control of Noise at Surface Mineral Workings. 1993,
pp 46-58.

6. Poulin, R., Pakalnis, R.C., and Sinding, K. Aggre-
gate Resources - Production and Environmental Con-
straints. Environmental Geology, Vol. 23, 1994,
pp.221.

7. Rajiv, K.M. Rehabilitation of Mine lands. Gandhi
Publishers, New Delhi. India, 2004.

8. RMRDC. Raw Materials Sourcing for Manufactur-
ing in Nigeria. A Synthesis Report of the Techno-
economic Survey of ten Industrial Sectors in Nigeria.
Raw Materials Research & Development Council, La-
gos, Nigeria. 1990. pp. 284.

9. SESA Report. Sustainable Management of Mineral
Resources Project. Sectoral Environmental & Social
Assessment. Wardell Armstrong Engineering and
Environmental Solutions. 2005. pp 78-122.

10. Simpson, J. A. Highway Construction. CRC Press
London, 2004. pp. 24-50.

11. Sinha, S., and Sridhan, P. V. Present and future as-
sessment of Noise Level in the Neyveli Region. Jour-
nal of Environmental Studies and Policy, 2(1), 2000,
pp 1-13.

12. http://www.yr.no/place/Nigeria/Kano/Kano/

hour_by_hour.html. Assessed July 2010.

13. FEPA. Nigerian Ambient Air Quality Standards.
Guidelines to Standards of Environmental Pollution
Control. Federal Environmental Protection Agency.
Lagos, Nigeria. 1991.

14. IFC Report. International Finance Corporation Re-
ports. Research and Publication Section. Annual Re-
port, Vol. 1. www.ifc.org/ifcext/annualreports.

nsf/context/ar200. Assessed May 22, 2009.

15. Sule S. Probabilistic Approach to structural Ap-
praisal of building during construction. Nigerian
Journal of Technology, Vol. 30, No. 2, 2011, pp 149–
153.

16. Ukpong, E.C. Environmental Impact of Aggregate
Mining by Crush Rock Industries in Akamkpa Lo-
cal Government Area of Cross River State. Nigerian
Journal of Technology, Vol. 31, No.2, July 2012, pp
116–127.

Nigerian Journal of Technology Vol. 31, No. 3, November 2012.

http://www.wbcsd.ch/web/projects/cement/tf3/final_report10.pdf
http://www.wbcsd.ch/web/projects/cement/tf3/final_report10.pdf
http://www.wbsed.org/web/project/cement/tf5/holcmm.htm
http://www.wbsed.org/web/project/cement/tf5/holcmm.htm
http://www.yr.no/place/Nigeria/Kano/Kano/hour_by_hour.html
http://www.yr.no/place/Nigeria/Kano/Kano/hour_by_hour.html
www.ifc.org/ifcext/annual reports.nsf/context/ar200
www.ifc.org/ifcext/annual reports.nsf/context/ar200

	Introduction
	Materials And Methods
	Materials
	Methods

	Results
	Results of control ambient noise level
	Results of ambient noise levels during working days

	Discussion
	Ambient control noise level conditions on Sundays
	Ambient noise conditions during working days
	Six days' noise assessment during break time
	Structural appraisal of buildings

	Conclusion

