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Resume 

 

In a result of mining works, in Kavtiskhevi Quarry was formed the unique living 

area for different species of birds. It is the clayish hill which south-east part is cut-

off by excavator. This very steep slope creates good conditions for bird’s nesting – 

clay wall is solid enough that the hill could be stable and soft enough that birds 

could make tunnels inside for nests. In addition the steep slope is unapproachable for 

predators and ensures a good protection for nests.  

 

The uniqueness of this habitat caused by fact that in natural conditions such 

favorable environment for some bird species are formed infrequently. Thus, 

Kavtiskhevi Limestone Quarry (especially after end of mining works) can become 

an important area for increasing of population of such species.  

 

It should be noted that noise and vibration caused by mining works, blasting and 

movement of heavy vehicles does not interferes the process of nesting and  

reproduction of birds despite the fact that one of main quarry road passes in about 

150m and blasting works had performed in 300-400m away from the habitat.  

 

The target of the project is to conduct research of such artificial habitat to ascertain 

how favorable is it for bird’s reproduction and whether can it compete with natural 

habitats, as well as to research of bird behavior under such conditions. 

 

The uniqueness of the project is that abovementioned research should be 

conducted via IP video cameras installed in close proximity to the habitat that 

makes it possible to perform 24/7 permanent online monitoring. It will be possible 

to record the video stream for watching it in future. 

 

As the preliminary research conducted in framework of the project confirmed, 

traditional method of monitoring is quite difficult, labor- and time-consuming 

process. Birds nested at quarry are very fearful and shy, this makes difficult the 

monitoring process - at the approach of researchers, birds fly away very rapidly or 

hide immediately and taking pictures from long distance is practically impossible 

without quite expensive specialized equipment. 

 

For implementation of the project in close proximity to the habitat should be 

installed a post with attached 3 video cameras. One of them will provide full view 

of the habitat and remaining two will translate detailed pictures. The cameras will 

have high definition (720p/1080p) and night vision function. The connection of the 

cameras to internet will be provided by Wi-Fi transmitter-receiver enhanced with 

directional antenna and electrical power will be taken from existing power 

network of the quarry. The cameras will be controlled remotely via special software 

installed on dedicated server where also will be video stream recorded. 
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Two weeks are enough for installation of cameras, transmitters and server software. 

Regarding the monitoring itself, period is at least 2 years for complex research and 

description of bird species, their lifestyle, progress, changes, etc. 

 

Calculated cost of the project implementation is 4 108 USD. 

 

In case of implementation of the project every interested scientist and researcher, 

not only from Georgia but also from the whole world, will have the possibility of 

monitoring this unique habitat remotely from their office or workplace via 

Internet, to study development and growth of bird species, their conducts and 

lifestyle under present conditions, to design development programs and bring the 

obtained experience to other habitats/quarries. By using the research data will be 

possible to implement the new methods of quarry rehabilitation where bird’s (as 

well as other local fauna’s) promotion will be included as a significant part, all the 

more that methodic of the project makes possible to implement it at any other 

quarry. There will be possible to make documentary film, to create video and photo 

archive that will become valuable scientific data for the future. In addition, public 

opinion about quarries will be changed: quarries will be considered not as nature-

destructive but as nature-supporting sites. 

 

As we know, the project still has no analogs and by its implementation 

HeidelbergCement will introduce very important world-level innovation in 

biodiversity research filed, this will be invaluable gift to world science. 
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Introduction 

 

In public society is widely believed that during quarry mining only environmental-

destructive processes have place and very few people know that in this time there 

for certain fauna are formed such unique habitats which in natural conditions have 

place quite unfrequently. Such artificial habitats give real chance for rehabilitation 

to many fauna species.  

 

The presented project is dedicated to research of one of such artificial habitat which 

was formed in 70s of the last century at Kavtiskhevi Limestone Quarry, Georgia 

and for now it is a secure and reliable shelter for birds. 

 

Description of the habitat 

 

The habitat is presented as 110x50x8m (LxWxH) size clayish hill at south-east part 

of Kavtiskhevi Limestone Quarry. The hill consists of sarmatic clays and marls and 

has elliptical shape. Hill’s south-east side is cut vertically by excavator. From top 

view the section has a shape of three connected semicircles. 

 

 

 
 

This steep slope creates good conditions for bird’s nesting – sarmatic clay wall is 

solid enough that the hill could be stable and soft enough that birds could make 

tunnels inside for nests. In addition it is too difficult for predators to climb the steep 

slope for approaching nests located higher than 2 meters. This fact ensures nest 

protection well. It should be noted that at quarry area prevailing wind is from west 

and north-west, so as the slope is located at south-east part of the hill, nests are 

protected from the wind as well.  

The view of the habitat from south-east 
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Totally on the slope are observed more than 200 hollows which were used as nests 

at different times. Unfortunately for today only 11 hollows are occupied. All of 

them are located at utmost north-eastern semicircle. Apparently this is caused by 

fact that in south of the habitat passes main road of the quarry with intensive traffic 

so birds chose most remote part of hill. 
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Technical Description 

 

Allocation of video cameras 

 

As it is mentioned above, for today only lesser part of habitat is occupied, so for 

transmitting of video of this part only three cameras (A, B, C) are enough. All of 

three cameras could be installed on one 3m height post. Cameras should be placed 

at 2.8-3m height that will ensure a good angle of view and protection. On same 

post should be installed as well the Wi-Fi router (R3) and directional antenna 

(AN4). 

 

 

As power pillars are located 90 meters away, the equipment could be provided by 

electricity from the quarry power network. For fixing of aerial power line one 

additional power pillar should be set. 

Plan of camera allocation and 
power line connection 
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Connection to Internet 

 

As Kavtiskhevi Limestone Quarry is not connected to Internet and it is far away 

from settlements, putting the cable is expensive and long process. So only effective 

way to provide Internet is to establish a Wi-Fi link with Kaspi Cement Plant via 

directed antennas. Implementation of this method is possible by following way: 

 

1) On the main stack of Kaspi Cement Plant at 70m height should be installed 

the Wi-Fi router (R1) with attached directional antenna (AN1). The router 

will be connected by cables to the Plant LAN and power lines.  

 

2) The second router (R2) should be installed on the roof of the crasher 

building at the Kavtiskhevi Quarry and will act as a repeater. Two 

directional antennas (AN2 and AN3) will be attached to the router, AN2 is 

identical to AN1 which is installed at Kaspi plant. Such allocation of 

antennas ensures direct line of sight between them, this is essential for 

uninterruptable signal transmission and high quality Wi-Fi connection over 

a long distance (4 km in this case).   

 

3) There is no direct sight between the habitat and Kaspi Cement Plant, 

therefore direct Wi-Fi transmission is impossible. So connection should be 

established between antenna AN3 installed at crasher and antenna AN4 

installed at the habitat in distance of 430 m. AN4 will provide with signal 

router R3 and subsequently – all of three cameras. Antennas AN3 and AN4 

are identical, they are less powerful and less expensive than AN1 and AN2. 
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Hardware 

 

There was selected the hardware which cost/efficiency as much as possible satisfies 

project requirements and is considered as one of best in its class. 

 

Video Cameras 

 

Three identical IP video camera was selected. The model name is CCSG V5 Adv 

AB3101. This is outdoor camera with excellent weather resistance. It can output 

high definition video stream (Full HD 1080p 1920x1080 pixels, 15/25/30 fps) and 

has night vision function (up to 30 m). 

 
Directional Antennas 

 

Our choice was two kind of antennas: 

 

For ensure high quality Wi-Fi transmission between of Kaspi Cement Plant and 

Crasher at Kavtiskhevi Quarry on distance of 4 km optimal choice is pair of Netgear 

PROSAFE Directional Antenna ANT224D10. The antenna is for outdoor use, its 

range is up to 8.5 km (in case of ideal conditions) and has excellent weather 

resistance. 

Video camera 
CCSG V5 Adv AB3101 
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For Wi-Fi transmission between the Crasher and the habitat on distance of 420 m 

was chosen pair of Hawking HiGain Directional Antenna HAO14SDP which is less 

expensive than Netgear model. This antenna is also for outdoor use, its range is up 

to 1.2 km (in case of ideal conditions) and has excellent weather resistance. 

 

 

 
 

The Server 

 

All the cameras have individual IP address they are identified by server. Server 

software provides also recording and classifying of video streams received from 

cameras. The server could be allocated as at Kaspi Cement Plant as at any other 

place decided by HeidelbergCement Management. The cameras will be controlled 

remotely via Internet. Server software will show video image via dedicated web 

Netgear PROSAFE  
Directional Antenna 

Hawking HiGain Directional Antenna 
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page and watching this page will be possible for any Internet user from any part of 

the world. 

 

As the processing of three video streams does not require large performance, to 

dedicate a new server is not rational but this function can be combined by any 

existing corporate server. 

 

 

User Interface 

 

User interface is realized by combination of several web pages. Via these web pages 

user can watch the video stream transmitted from Kavtiskhevi Quarry in real time, 

as well as download any recording, switch between cameras and so perform the 

monitoring for desirable point and time period. 

 

For the future if project extend and include other quarries, the video images 

transmitted from different part of world could be simply watched via one site. 

 

Project Implementation Price 

 

Total project implementation cost is equivalent of 4 108 USD. The cost does not 

include taxes. Detailed data is given in the table below. 
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Equipment and facilities necessary for project implementation 
 

Name and symbolic notation Quantity Price per unit (USD) Total price 

Router TP-LINK WR1043ND (R1, R2, R3) 3 50 150 

Directional Antenna (AN1, AN2) 

Netgear PROSAFE ANT224D10 

2 279 558 

Directional Antenna (AN3, AN4) 

Hawking HiGain HAO14SDP 

2 83 166 

Video Camera (A, B, C) 

CCSG V5 Adv AB3101 

3 457 914 

STP LAN Cable 100 (m) 0.5 50 

Electricity Cable 220 (m) 1 220 

Total 2058 

 

Work costs 
 

Kind of work Cost (USD) 

Installation of routers and antennas (including wiring) 600 

Installation of video cameras (including wiring) 150 

Server and client side software 800 

Web site and user interface development 500 

Total 2050 

 

Total project implementation cost is 4 108 USD. 

 

Remark: Price of equipment is provided by online shop www.amazon.com. Prices does not include taxes and transportation cost. 

http://www.amazon.com/
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Project Results 

 

The concept of the project is such that it can be realized not only for Kavtiskhevi 

Quarry but for any HeidelbergCement quarry in the world where is needed the 

monitoring of important habitats and where Internet connection is more or less 

available. 

 

In case of implementation of the project the habitat will be researched not only by 

small group, as in case of traditional monitoring method, but by huge amount of 

scientist of different specialties from whole world.  They will have the possibility 

of monitoring this unique habitat remotely from their office or workplace via 

Internet, to study development and growth of bird species, their conducts and 

lifestyle under present conditions. Via this method it is possible to study not only 

birds but also their natural enemies and obtain information about whole micro 

ecosystem. 

 

There will be possible to make documentary film, to create video and photo archive 

that will become valuable scientific data for the future and use the obtained 

experience for other habitats/quarries. 

 

By using the research data will be possible to implement the new effective and 

cost-saving methods of quarry rehabilitation/reclamation where bird’s (as well as 

other local fauna’s) promotion will be included as a significant part. In such case, 

public opinion about quarries will be changed: quarries will be considered not as 

nature-destructive but as nature-supporting sites. 

 

By implementation of the project, HeidelbergCement will make a valuable 

contribution to the biodiversity promotion as well as to the science development 

and will one more time presented as one of best green company in the world.  


