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Fig. 1. Geographical map of the Pambak river catchment area. 
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ABSTRACT 

The hydroecosystems in the Pambak river catchment area are endangered by pollution due to the incomplete mechanisms of waste 

and wastewater management.  

The objective of the present study was the exploration of the contents of nitrogen and phosphorus penetrating into the environment 

due to human domestic and agricultural (cattle breeding) activities as well as the determination of the load of the pastures in the 

catchment area of the Pambak river. 

The calculations showed that about 2800-3000 tons of nitrogen and 309-317 tons of phosphorus penetrated into the environment in 

the catchment area of the Pambak river each year in the period of 2009-2012 as a result of human domestic and agricultural (cattle 

breeding) activities. The load of the pastures was also revealed which was very low, and there was a high potential for the 

development of cattle breeding in this territory. 
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INTRODUCTION 

The catchment area of the Pambak river is located in the Lori district in the northern part of the Republic of Armenia 

and covers an area of 1370 sq. km. The population of this area is 172115. 

The Pambak river catchment area is considered one of the important economic regions of the Republic of Armenia and 

has different developed industrial and agricultural infrastructures.  

The area is considered one of the ancient agricultural regions of Armenia. Agriculture has become the main occupation 

of the population in this area due to the economic crisis over the last few years. The agriculture and other spheres of 

human activities including human domestic activities have their impact on the environment in this catchment area. In 

this area, the waste and wastewater management insufficient situation is a serious environmental problem. The waste 

disposal has been insufficient, the landfills haven’t met sanitary-hygienic standarts, the biological water cleaning 

stations haven’t been working in this area for a long time as a result of which wastewaters without a sufficient cleaning 

have been flowing directly into the aquatic ecosystems of the area [1-3]. 

 

MATERIAL  AND  METHODS 

The object of the study was the 

catchment area of the Pambak 

river (Fig. 1). The objective of 

the study was the exploration 

of the contents of nitrogen and 

phosphorus penetrating into 

the environment due to human 

domestic and agricultural 

(cattle breeding) activities as 

well as the determination of 

the load of the pastures in the 

catchment area of the Pambak 

river. 

The study was performed in 

2009-2012 using the methodo-

logy of Vollenweider. 

According to Vollenweider, 

28g nitrogen, 2.8 g phosphorus 
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Table 1. The population number in the Pambak river catchment area. 

Year 
Urban region 

(thousand people) 
Rural region 

(thousand people) 
Total 

(thousand people) 

2009 119.9 50.937 170.837 

2010 119.9 46.233 166.133 

2011 120.2 51.987 172.187 

2012 120.2 51.915 172.115 

 

Table 2. The contents of nitrogen and phosphorus penetrated into the environ-

ment in the Pambak river catchment area during 2009-2012 by human 

domestic activities. 

Catch-

ment 

area 

Year Urban region Rural region Total 

N, ton P, ton N, ton P, 

ton 

N, ton P, ton 

Pambak 

river 

2009 

2010 

2011 

2012 

1225.38 

1225.38 

1228.44 

1228.44 

122.54 

122.54 

122.84 

122.84 

260.29 

236.25 

265.65 

265.29 

26.03 

23.63 

26.57 

26.53 

1485.67 

1461.63 

1494.09 

1493.73 

148.57 

146.16 

149.41 

149.37 

 

Table 3. The quantity of the horned livestocks and the total area 

of the pastures in the Pambak river catchment area. 

Year 
Large horned 

livestock 

Small horned 

livestock 
Pasture, ha 

2009 19623 11291 

55264.97 
2010 19172 10294 

2011 19780 10833 

2012 20657 9771 

 

Table 4. The contents of nitrogen (N) and phosphorus (P) penetrated into the 

environment in the catchment area of the Pambak river during 

2009-2012 by the waste of the large and small horned livestocks 

 

Catch-

ment 

area 

 

Year 

Large horned 

livestock 

Small horned 

livestock 

Total 

N (ton) P (ton) N (ton) 

P 

(ton) N (ton) 

P 

(ton) 

Pambak 

river 

2009 

2010 

2011 

2012 

1377.53 

1345.87 

1388.56 

1450.12 

150.12 

146.67 

151.32 

158.03 

67.18 

61.25 

64.46 

58.14 

11.29 

10.29 

10.83 

9.77 

1444.71 

1407.12 

1453.02 

1508.26 

161.41 

156.96 

162.15 

167.80 

 

and 14 g nitrogen, 1.4 g phosphorus penetrate into the environment per day in urban and rural regions respectively due 

to human domestic activities [4, 5]. Therefore, the contents of nitrogen and phosphorus penetrating into the environment 

within a year are calculated by the following formulas. 

Nyear = 365 × Nday         (1),               Pyear = 365 × Pday          (2). 

According to Vollenweider, 156 kg nitrogen, 17 kg phosphorus and 119 kg nitrogen, 20 kg phosphorus penetrate into 

the environment a year by the waste of the 1000 kg live weights of large and small horned livestocks respectively [6]. 

Considering the average weights of the large and small horned livestocks are 450 kg and 50 kg respectively in the 

catchment area of the Pambak river, we get the following formulas: 

Nl = 450 × Nst. l / 1000       (3),  Pl = 450 × Pst. l / 1000       (4), 

Ns = 50 × Nst. s / 1000        (5),  Ps = 50 × Pst. s / 1000       (6), 

where Nl, Pl and Ns, Ps are the contents of nitrogen and phosphorus penetrating into the environment by the waste of 

large and small horned livestocks respectively, Nst. l, Pst. l and Nst. s, Pst. s are the contents of nitrogen and phosphorus 

penetrating into the environment by the waste of the 1000kg live weights of large and small horned livestocks 

respectively. 

According to Vollenweider, 10 g/m
2
 nitrogen and 1.45 g/m

2
 phosphorus enter into one hectare medium loaded pasture 

soil per year, which means that it is possible to pasture 1.4 large or 13 small horned livestocks in one hectare of the 

study area [6]. 

 

RESULTS  AND  DISCUSSION 

The number of the population in the 

catchment area of the Pambak river in 

2009-2012 calculated according to the 

data of the Lori district administration is 

presented in Table 1. 

According to the Vollenweider methodo-

logy, the contents of nitrogen and phos-

phorus penetrated into the environment in 

this area during 2009-2012 due to human 

domestic activities were calculated 

(Table 2). 

The quantity of the horned livestocks 

during 2009-2012 and the total area of 

the pastures in the catchment area of the 

Pambak river were calculated according 

to the data of the Lori district administra-

tion (Table 3). 

The contents of nitrogen and phosphorus 

penetrated into the environment in the 

catchment area of the Pambak river du-

ring 2009-2012 by the waste of the large 

and small horned livestocks are presented 

in Table 4. 

As the results show, the content of nut-

rients penetrating into the environment 

from agricultural (cattle breeding) and 

domestic activities in the Pambak river 

catchment area increased during 2010-

2012 and its continous increase may have 

a serious negative impact on the aquatic 

ecosystems causing the overload of the 

hydroecosystems with nutrients in this 

area. 

Using the data of the quantity of the 

horned livestocks and the total area of the 

pastures  in the catchment area of the 

Pambak river, according to the Vollen-

weider data, the load of the pastures and 

the capacity of the quantity increase of 

the horned livestocks were also calcula-

ted (Table 5). 
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Tab. 5. The load of the pastures and the capacity of the quantity increase of the 

horned livestocks in the Pambak river catchment area during 2009-2012. 

Year 2009 2010 2011 2012 

Load of pastures, % 26.9 26.2 27.1 28.1 

Capacity of the quantity increase of 

horned livestocks (calculated for large 

horned livestocks) 

56534 57092 56426 556633 

 

According to Vollenweider, a pasture 

area required for 9.3 small horned live-

stocks is equal to a pasture area required 

for 1 large horned livestock [6]. 

Table 5 shows that the load of the pastu-

res was very low in the catchment area of 

the Pambak river, and there was a high 

potential for the development of cattle 

breeding in this territory. The develop-

ment of cattle breeding in the Pambak river catchment area without undertaking appropriate measures may lead to the 

overload of the aquatic ecosystems with nutrients in this territory. 

 

CONCLUSIONS 

 Taking into consideration the current socio-economic conditions and the nutrient contents penetrating into the 

environment from agricultural (cattle breeding) and domestic activities in the catchment area of the Pambak river, it 

is possible to conclude that these spheres are the main sources of the nutrient pollution of the hydroecosystems in 

this area. 

 The results revealed that there was a high capacity to develop cattle breeding in the catchment area of the Pambak 

river but the development of cattle breeding without undertaking  appropriate measures may result in the overload of 

the hydroecosystems with nutrients originated from the agricultural activity (cattle breeding). 

 

RECOMMENDATIONS 

In this area, it is recommended to rebuild the existing biological water cleaning stations and build new stations, to 

improve the waste treatment and disposal systems, to implement technical re-equipment and staff trainings as well as to 

build manure collection systems to provide the proper level of the removal and the treatment of waste and wastewater to 

prevent the further pollution of the environment. 
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