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HIMACHAL PRADESH FOREST DEPARMENT
WILDLIFE WING

  Office of the PR. CCF (WL)-cum-CWLW, HP     
             at Dharamshala-176215

          (01792-293001 (O)
          e-mail: pccfwl-hp@nic.in

No. WL (Misc.)/NHAI Proposals/                           Dated: As per e-Sign.       

         
To: 

CF Hamirpur

Subject: Diversion of 12.8537 hectare of forest land for the construction of New 
2 Lane with Paved Shoulder of Hamirpur Bypass of NH-88 (New 103 
& 3) (Design Chainge-Km 121+175 to Km 138+295) Design Length-
17.20  Km)  in  the  State  of  HP  (Online  Proposal  No. 
FP/HP/Road/151932/2022).  Submission  for  Wildlife  Management 
Plan for approval. 

Memorandum:

Refer to your office memo No. I/699419/2025 dated 29.09.2025 on the 
subject cited above.

The Wildlife Management Plan for the above proposal amounting to 
Rs. 1.645/- Crore is hereby approved. Further action to implement the Plan may be 
initiated immediately under intimation to this office.

This is for information and necessary action please.
Encl: As Above

PCCF (WL) & CWLW, HP.

Cc:-
1. CEO HP State Authority CAMPA alongwith the copy of Wildlife 
Management Plan for the above proposal for information and necessary 
action.
2. Suptd. Account to this office for information and necessary action. 

HPFD-F05/339/2024-WILDLIFE WING-HIMACHAL PRADESH FOREST DEPARTMENT I/757731/2026
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From: 

Subject: 

Memo: 

No. Ft. 48-5646/2022 (FCA) 
H.P. Forest Department. 

Nodal Officer-cum-PCCF (FCA), 
O/o Pr.CCE, H.P, Shimla-1. 

2. 

Dated Shimla-1, the 11 FEB 2025 

To: CF Hämirpur 

Diversion of 12.8537 ha. of forest land for construction of New 2 Lane with 
paved shoulder of Hamirpur Bypass of NH-88 (new NH-103 & amp ;03) 
(Design Chainage -Km 121-175 to km 138-295, Design length 17.120 Km) in 
the state of Himachal Pradesh (Online proposal No. 

Fp/HP/ROAD/151932/2022). Submission of Soil Moisture Conservation Plan 

This is with reference to your office letter No. 2996 dated 05.12.2024 vide which 
the copy of Soil Moisture Conservation Plan is furnished to this office for approval. 

In this regard it is informed that SMC plan has been approved by the Pr.CCF 
(HoFF) as well as APCCF (Fin.) respectively dated 08.01.2025 & 10.01.2025. You are therefore 
requested to direct the UA to submitupload the copy of SMC plan and the copy of this letter 
alongwith the compliance report of Stage-I approval. Copy of SMCP is also enclosed herewith. 

YNodal Oicer-cum-APCCF (FCA) 
O/o Pr.CCF(HoFF), HP. Shimla. 

& Wildlife Management Plan for approval. 

6438
Typewritten Text
Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 1  

 

 

                                             
 

 

National Highways Authority of India 

       (Ministry of Road Transport & Highways) 

                                          Government of India 

 

Construction on New 2 lane with paved shoulder of Hamirpur bypass 

of NH-88 (New 103 & 3) (Design Chainage Kms. 121+175) to kms. 138-

295), (design length 17.20 kms) in the State of Himachal Pradesh 

within the jurisdiction of Hamirpur Forest Division, Distt. Hamirpur, 

Himachal Pradesh. 

(Online proposal no-FP/HP/Road/151932/2022) 

 

 

SOIL & MOISTURE CONSERVATION PLAN 

Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 2  

 

National Highways Authority of India 

(Ministry of Road Transport & Highways) 
Government of India 

 

 

Construction on New 2 lane with paved shoulder of Hamirpur bypass of NH-88 

(New 103 & 3) (Design Chainage Kms. 121+175) to kms. 138-295), (design 

length 17.20 kms) in the State of Himachal Pradesh within the jurisdiction of 

Hamirpur Forest Division, Distt. Hamirpur, Himachal Pradesh. 

(Online proposal no-FP/HP/Road/151932/2022) 

 
     

 

 

 

 

SOIL & MOISTURE CONSERVATION PLAN 

Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 3  

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

INDIA  

Figure !- Map OF India 
Figure 3- Map of Shimla District 1 

Figure 4- Map of Proposed Shimla Bypass  1 

 
 

 

 Map of India 

Map of Hamirpur District  

 Map of HP  

Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 4  

 

 

 

 

 

 

 

 

 
 

 

Location of Project 

Key Plan Showing the Salient Characteristics of the Package 

 

Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 5  

 

 

Contents 

CONTENTS ............................................................................................................................................... 5 

CHAPTER 1 .............................................................................................................................................. 9 

GENERAL DESCRIPTION OF AREA ....................................................................................................................... 9 

Details of District involved ...................................................................................................................................... 9 

Details of Forest Division involved .......................................................................................................................... 9 

Villages and habitation within the project area ...................................................................................................... 9 

Component wise breakup ..................................................................................................................................... 11 

Hamirpur District-Physical Features ...................................................................................................................... 12 

Area & Location ................................................................................................................................................ 12 

Configuration of the ground ............................................................................................................................. 12 

Altitude ............................................................................................................................................................. 12 

Ridges and watersheds ..................................................................................................................................... 12 

Rivers and streams ............................................................................................................................................ 13 

Geology and Rock ............................................................................................................................................. 13 

Soil .................................................................................................................................................................... 13 

Climate .............................................................................................................................................................. 14 

Rainfall .............................................................................................................................................................. 14 

Temperature ..................................................................................................................................................... 14 

Demography ..................................................................................................................................................... 15 

Occupational profile of the villages .................................................................................................................. 15 

Geology of the landslide in Project Area .......................................................................................................... 15 

CHAPTER 2 ........................................................................................................................................... 16 

PROJECT DESCRIPTION .................................................................................................................................... 16 

Project Proponent ................................................................................................................................................. 16 

Justification for locating the Project In forest area ............................................................................................... 16 

Project details ........................................................................................................................................................ 17 

Project impacts and requirement of soil & moisture conservation plan by GoI ................................................... 18 

CHAPTER 3 ........................................................................................................................................... 20 

SOIL & MOISTURE CONSERVATION PLAN ........................................................................................................ 20 

Erosion Vulnerability: ............................................................................................................................................ 20 

Ecological Sensitivity: ............................................................................................................................................ 20 

Water Resource Protection: .................................................................................................................................. 20 

Landslide Prevention: ............................................................................................................................................ 21 

Annexure 9



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 6  

 

Sustainable Development: .................................................................................................................................... 21 

STRATEGIES .................................................................................................................................................... 22 

Site Assessment: .................................................................................................................................................... 22 

Erosion Control Measures: .................................................................................................................................... 22 

Slope Stabilization: ................................................................................................................................................ 22 

Water Management: ............................................................................................................................................. 23 

Contour Plowing: . ................................................................................................................................................. 23 

Vegetation Restoration: ........................................................................................................................................ 23 

Sediment Control: ................................................................................................................................................. 23 

Monitoring and Maintenance: .............................................................................................................................. 24 

MUCK MANAGEMENT ..................................................................................................................................... 24 

Introduction .......................................................................................................................................................... 24 

Muck Generation .................................................................................................................................................. 25 

Muck Disposal Area ............................................................................................................................................... 26 

Site Selection Criteria ............................................................................................................................................ 27 

Stabilization of Muck disposal site ........................................................................................................................ 27 

Engineering Measures: ..................................................................................................................................... 28 

Biological Measures: ......................................................................................................................................... 28 

Guidelines on Muck disposal Management .......................................................................................................... 28 

Restoration Plan .................................................................................................................................................... 29 

CHAPTER 4 ........................................................................................................................................... 31 

MITIGATION MEASURES.................................................................................................................................. 31 

Strategies to be followed for undertaking the Mitigation measures .................................................................... 31 

Proposed Mitigation Measures ............................................................................................................................. 32 

Biological Measures .......................................................................................................................................... 32 

i. Reforestation and Afforestation: ......................................................................................................... 32 

ii. Grassland Restoration: ........................................................................................................................ 32 

iii. Vegetation Buffer Strips: . .................................................................................................................... 32 

iv. Green Belt Development Plan: : .......................................................................................................... 32 

 To reduce impacts of air and dust pollution ........................................................................................ 33 

 To provide shade on hot, glaring road surface during summer .......................................................... 33 

 To reduce impact of vehicular noise caused due to movement of vehicles ........................................ 33 

 To arrest soil erosion at embankment slopes ...................................................................................... 33 

 Beautification of the project corridor by planting selective ornamental trees ................................... 33 

 Prevention of glare from the headlight of incoming vehicles .............................................................. 33 

 To compensate for trees to be felled during construction .................................................................. 33 

v. Stability of Muck Dumps: . ................................................................................................................... 33 

vi. Contour Plowing and Terracing: .......................................................................................................... 33 

vii. Mulching and Organic Amendments: .............................................................................................. 34 

viii. Soil Cover Crops: .............................................................................................................................. 34 



Soil & Moisture Conservation Plan 
Hamirpur Bypass 

 

 

Page | 8  

 

PREFACE 

This Soil & Moisture Conservation Plan has been prepared to fulfill the requirement of the Ministry of 

Environment, Forest and Climate Change; Govt. of India policy vide which the State Governments are 

required to submit Soil & Moisture Conservation Plan (SMCP) along with detailed cost of its 

implementation into the account of CAMPA along with the Stage I compliance.  

This document should be cited as:   

Soil & Moisture Conservation Plan for diversion of 12.8537 ha of forest land in favour of 

NHAI for the construction on New 2 lane with paved shoulder of Hamirpur bypass of NH-88 

(New 103 & 3) (Design Chainage Kms. 121+175) to kms. 138-295), (design length 17.20 kms) 

in the State of Himachal Pradesh within the jurisdiction of Hamirpur Forest Division, Distt. 

Hamirpur, Himachal Pradesh. (Online proposal no-FP/HP/Road/151932/2022) 

Himachal Pradesh, being one of the Himalayan states, is crucially important for the water regime of the 

entire country as most of the important rivers originate and get recharged in the Himalayas only. 

However, of late, a host of developmental activities, particularly road construction, have taken a heavy 

toll on the fragile Himalayan eco-system resulting in the drying up of many smaller rivulets, springs and 

by large scale soil erosion. The conservation of soil & moisture has gained much importance in the 

recent past. Soil provides the nutrients essential for plant growth, animal life, and millions of 

microorganisms. Sometimes during stage of development/construction of projects such as roads, soil 

becomes unhealthy, unstable, or polluted and the life cycle stops. Soil conservation focuses on keeping 

soils healthy through a combination of positive interventions, practices and techniques. While writing 

this Soil & Moisture Conservation Plan (SMCP), significant emphasis has been given on identifying the 

factors that may potentially lead to soil moisture depletion in the existing soil/ground conditions during 

road construction. This plan incorporates specific mitigation measures to effectively address and 

alleviate the impacts associated with these factors. 

The project area has steep to moderate slopes, the soil fragile and soil movement common. Though the 

area receives plentiful precipitation in the form of rain, yet most of it goes away as surface run off into 

vast multitude of khads, streams and nallas that drains the entire area into river system comprising 

Beas. 
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CHAPTER 1 

GENERAL DESCRIPTION OF AREA 

Project area of the proposed road in this Package traverses in the district of Hamirpur a 

in the state of Himachal Pradesh. The project road which commences near Dravsai village in 

Hamirpur Tehsil at km 121+175 and ends at km 138+295 near Bhalun village in Nadaun Tehsil 

of Hamirpur district in the State of Himachal Pradesh. The length of the road is 17.120 Km. This 

road falls in Hamirpur Forest Division.  

Details of District involved 

SN Name of District Forest Land 

(ha) 

Non-Forest Land 

(ha) 

1 Hamirpur 12.8587 50.6327 

 Total 12.8587 50.6327 

Details of Forest Division involved 

SN Name of Forest 
Division 

Forest Land 

(ha) 

Non-Forest Land 

(ha) 

1 Hamirpur 12.8587 50.6327 

 Total 12.8587 50.6327 

Villages and habitation within the project area 

SN Name of Village Forest Area 

(ha) 

Non-Forest Area (ha) 

1 Dravsai (45/14) 0 1.1606 

2 Sai Brahmana 
(45/21) 

0 1.7039 

3 Sai Ugialla (45/20) 0 0.0471 

4 Lahad (46/30) 0 7.583 

5 Jasor (46/14) 1.5445 0.0279 
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SN Name of Village Forest Area 

(ha) 

Non-Forest Area (ha) 

6 Masyana (37/17) 6.1419 1.1059 

7 Payadkad (37/10) 0 0.0855 

8 Bahdla (37/3) 0.0342 2.3942 

9 D. P. F. Chak Bajuri 
(37/13) 

0.4722 0 

10 Kaswar (37/13) 0.0192 2.0334 

11 Ghanotla (37/15) 0 3.6057 

12 Khagal (37/14) 0.0174 5.3665 

13 Kamlah (37/7) 0 3.6884 

14 Baleta Khurd 
(37/22) 

0 2.2458 

15 Baleta Kalan 
(37/29) 

0 2.1628 

16 Dumpsite - Lahar 0 0.984 

17 Dumpsite - 
Ghanotla 

0 1.7002 

18 Dumpsite - Khagal 0 1.8462 

19 Dumpsite - Baleta 
Kalan 

0 0.1051 

20 Sanahi Kalan 
(26/10) 

0 0.7488 

21 Kohlwin (26/8) 0 1.546 

22 Atialu (26/12) 0 1.9955 

23 Telkad (26/4) 0 1.6026 

24 Bharyal (26/1) 0.2506 0.2698 
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SN Name of Village Forest Area 

(ha) 

Non-Forest Area (ha) 

25 Badwana (26/23) 0 2.4812 

26 DPF Kunna (25/27) 2.5528 0.1091 

27 Kunna (25/27) 0 0.0571 

28 Ralian-Di-Bahal 
(25/49) 

0.447 0 

29 Syalan-Di-Bahal 
(25/35) 

0.0461 0.1304 

30 D.P.F. Loharkad 
(20/21) 

0.2895 0 

31 Loharkad (20/21) 0.6251 1.5473 

32 Dangri (20/18) 0.3367 1.6896 

33 Chilbahal (20/10) 0 0.5326 

34 Bhalun (20/23) 0.0765 0.0765 

 Total 12.8587 50.6327 

Component wise breakup 

SN Component Forest Land 

(ha) 

Non-Forest Land 

(ha) 

1 Bypass Road 12.4782 43.7631 

2 Bridges 0.3498 0.7896 

3 VOP 0.0257 0 

4 Wayside Amenities 0 1.4445 

5 Disposal of excess earth 0 4.6355 

 Total 12.8587 50.6327 
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Hamirpur District-Physical Features 

Area & Location 

Hamirpur, one of the twelve districts of beautiful state Himachal Pradesh, lies in the middle of 

the state. The district occupies an area of 1,118 km².The most literate district and well 

connected by roads from all sides, shares its geographical boundaries with Bilaspur, Mandi, 

Kangra and Una districts. District is situated between 76°17′50” to 76°43′42” east longitudes 

and 31°24′48” to 31°53′35” north latitudes. Tract is hilly, covered by Shivalik Range. The 

elevation varies from 400 meters to 1100 meters. Boundary of Hamirpur Forest Division is co-

terminus with geographical boundary of Hamirpur District. The forests do not form a 

continuous and compact belt but are scattered throughout the division.  

Configuration of the ground 

It varies from almost flat land bordering Beas River to the broken and precipitous slopes in 

higher reaches.  

Altitude 

The altitude varies from 570 m above MSL to 1150 above MSL. 

Ridges and watersheds 

The main hill ranges of the district are known as Jakh Dhar & Sola Singhi Dhar. The Jakhdhar 

runs in continuation of Kali Dhar range in the Kangra district. It enters in Hamirpur district near 

Nadaun and transverses it into southeastern direction. The town of Hamirpur lies to the east 

of this range where the country is undulating but in the north and north east bare and rugged 

hills, deep ravines with precipitous sides transform the landscape into what has been 

described as an agitated sea suddenly arrested and fixed stones. The Chabutra hills have the 

same dip and strike as in the Jakh Dhar and are continued beyond the Beas to what is known 

as the Changar, a mass of rugged and broken hills. The Sola Singhi Dhar is the longest range of 

the tract and is known under various names such as Chintpurni and Jaswan Dhar in Una and by 

Sola Singhi in Hamirpur. Thus Dhar enters Hamirpur to the east of Tappa Daruhi and traverses 

it in a south-easterly direction more or less parallel to the Jakh Dhar and terminated on the 

Satluj. Hamirpur district is bounded in the north by river Beas which separates it from Kangra 
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district. In the east Bakar and Seer Khads separate it from Mandi district. In the south, It is 

bounded by Bilaspur district and in the west by Una district. 

Rivers and streams 

Hamirpur is watered by many big and small rivers.  Among the big rivers we have Beas and 

Sutlej. River Beas runs through the northern edge of the district. Kunah Khad, Bakar Khad and 

Man Khad are some of the perennial streams that run northward to mingle into Beas. In the 

south we have, Sukkar Khad and Mundkhar Khad draining into Seer Khad, which in its turn 

drains into River Sutlej. The streams like Kunah Khad, Shukar Khad, Man Khad, Seer Khad and 

Pung Khad etc have highly variable supply of water, maximum in the months of Monsoon 

when all of these are in spade and minimum in the months of May and June. The streams like 

Kunah, Pung and Seer are more or less perennial because the catchment of these streams is 

less degraded as compared to Mann or other streams. Mann Khad runs all along the length of 

the district starting near Barsar and ending up in Nadaun.  

Geology and Rock 

The geological formation is represented by the Shiwalik beds of the sub Himalayan Series. The 

Jakh Dhar has been formed by an up throw on north-east side. This is known as Gumbar fault. 

It is composed of alternating strata of a blue, softish sand stone and red clay. The sand stone 

dips at an angle of about 20º to the north-east and is generally expose in sheets where the soil 

has been washed away due to evenness of the slop. The south-western slope of the ridge is for 

sharper and usually descends by a series of precipitous sandstone scarps between which the 

clay strata outcrops. The Sola Singhi ridge is an upthrow between two faults. The undulating 

land between two ridges is composed of gravels, possibly of post Shiwalik time, or pebbly 

sandstone of the higher Shiwalik beds. The sandstone belt is fertile and supports good chil 

forest.  

Soil 

The composition of the vegetation is determined by the depth of soil and the softness of rocks 

permitting penetration of roots. The sandstone formations in most parts become soft during 
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rains and permits penetration of roots thus becoming suitable for good chil forests. Along the 

river Beas and other khads, riverine gravels predominate which support scrub forests.  

Climate 

Hamirpur district falls in sub-humid sub-tropical zone. The winter prevails from November to 

March, spring in April and May, summer from June to September and transition season from 

October to November. The minimum temperature in the winter goes to 4°C and rises to 

maximum 38°C in summer. The damage by frost is confined to mainly December-January. 

Rainfall 

There are two seasons of rainfall during the year, one from December to March, associated 

with the passage of western disturbances and the other which is the main one, extending from 

mid June till middle of September, caused by the south west monsoons. Some rain is also 

received in the post monsoon month of October. A major portion of precipitation (74%) is 

received during monsoon period from June to September.  July and August are the wettest 

months. Main drought periods are from May to June and October to mid December. Drought 

in May and June is generally acute. The annual rainfall and average for 30 years (1994-2023) in 

Hamirpur District are depicted in Fig. 2. The maximum rainfall (1728.20mm) occurred in 1997, 

followed by 1569.90 mm occurring in 2006. The minimum rainfall (817.20 mm) occurred in 

2017, and the second-lowest year (843.2 mm) occurred in 2018. The average annual rainfall 

for the 30-year period is 1274.45 mm. 

Temperature 

It is not a typical "Hilly & Chilly" type of climate in district Hamirpur, as it is closer to the plains. 

During winter, the climate is cold but pleasant. During summer the temperature is hot and 

temperature does sometimes cross the 44 degree Celsius mark in summers. 
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Demography 

According to the 2011 census, Hamirpur district has a population of 454,768. The district has a 

population density of 407 inhabitants per square kilometre (1,050/sq. mts). Its population 

growth rate over the decade 2001–2011 was 10.19%. Hamirpur has a sex ratio of 1095 females 

for every 1000 males, and an average literacy rate of 84.53%. The district comprises 4 sub-

divisions: Hamirpur, Barsar, Nadaun and Bhoranj. Hamirpur sub-division consists of 2 tehsils; 

viz. Hamirpur and Sujanpur. Barsar, Nadaun and Bhoranj sub-divisions comprise only one tehsil 

as Barsar, Nadaun and Bhoranj respectively. There are five Vidhan Sabha constituencies in the 

district; namely Barsar, Hamirpur, Sujanpur, Nadaun and Bhoranj. 

Occupational profile of the villages 

About 92% population of this district lives in the Rural areas and most of them are 

agriculturist. People are also employed in government service. Many people also work in 

industries in the adjoining areas of state of Punjab. 

Geology of the landslide in Project Area 

The project road is passing through hilly and undulating terrain of Hamirpur andKangra 

Districts which are high intensity earthquake zones and hence are liableto suffer landslides, 

especially during monsoons. 

___________________________________________________________ 
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CHAPTER 2 

PROJECT DESCRIPTION 

Project Proponent 

National Highways Authority of India (NHAI) is an autonomous agency of the Government of 

India. It is responsible for the network of National Highways across the country. NHAI is 

reimagining the movement of both passenger and goods through its smart mobility mission 

under the Bharatmala Pariyojana. It aims at provision and maintenance of national highways 

network to meet user expectations in the most timebound and cost-effective manner within 

the strategic policy framework and envisioned to bring connectivity, inclusivity, and prosperity 

to the people in the country. 

Justification for locating the Project In forest area 

The project road is construction of new 2-lane with paved shoulders of Hamirpur Bypass of 

NH-88 (New NH-103) in the State of Himachal Pradesh. The project road starts from design 

chainage at Km 121+175 and ends at design chainage Km 138+295. The length of the project 

road is 17.120 Km. The Hamirpur Bypass is a Green field alignment which is proposed to be 2 

lane with Paved Shoulder which commences near Dravsai village in Hamirpur Tehsil at km 

121+175 and ends at km 138+295 near Bhalun village in Nadaun Tehsil of Hamirpur district in 

the State of Himachal Pradesh. 

 The proposal involves construction 3 Major bridges, 5 Minor bridges. 1 Viaduct, 9 Bus Shelters 

and a Wayside Amenity.  No tunnels have been proposed on this route. The proposed road 

passes through forest and non-forest areas. Forests are located along the road in scattered 

patches on either side of the road. The alignment has been finalized keeping in view the forest 

areas. Also, the project road is located in hilly/rolling terrain and an alternative option to the 

road is limited. Construction of the Hamirpur Bypass involves bare minimum diversion of 

forest land. 
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Project details 

Stage I approval for forest for diversion proposal for construction on New 2 lane with paved 

shoulder of Hamirpur bypass of NH-88 (New 103 & 3) (Design Chainage Kms. 121+175) to kms. 

138-295), (design length 17.20 kms) was obtained by NHAI vide MOEF & CC, Shimla letter 

dated 03.08.2023 for the following purpose: 

The Project Road is proposed to bypass the congested location of Hamirpur town. The 

bypass is 2 lane with Paved Shoulder which commences near Dravsai village in Hamirpur Tehsil 

at km 121+175 and ends at km 138+295 near Bhalun village in Nadaun Tehsil of Hamirpur 

district.  

 Particulars Details 

i) Proposal No.  FP/HP/Road/151932/2022  

ii) Name of Project for which 

Forest Land is required 

Construction on New 2 lane with paved shoulder of 

Hamirpur bypass of NH-88 (New 103 & 3) 

(Design Chainage Kms. 121+175) to kms. 138-295), 

(design length 17.20 kms) in the State of Himachal 

Pradesh within the jurisdiction of Hamirpur Forest 

Division, Distt. Hamirpur, Himachal Pradesh. 

iii) Short narrative of the 

proposal and Project/scheme 

for which the forest land is 

required 

The Hamirpur Bypass is is proposed to bypass the 

congested location of Hamirpur town. The bypass is 2 lane 

with Paved Shoulder which commences near Dravsai 

village in Hamirpur Tehsil at km 121+175 and ends at km 

138+295 near Bhalun village in Nadaun Tehsil of Hamirpur 

district 

iv) State Himachal Pradesh 

v) Category of the Proposal    Road 

vi) Shape of forest land 

proposed to be diverted  

Linear 

vii) Area of forest land proposed 

for diversion (in ha.) 

12.8537 

ix) Non-forest land required for 63.4864  
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 Particulars Details 

this project (in ha.) 

x) Total period for which the 

forest land is proposed to be 

diverted (in years) 

99 

xi) District/Forest Division Hamirpur 

xii) Seismic Zone V 

xiii) Major/Minor Bridges 5/2 

xiv) Flyover 0 

xv) Bypass Hamirpur Bypass (Length = 17.120 Km) 

xvi) New Toll Plaza  

xvii) Way side Amenity  At Km 133+800 

xviii) Bus Shelter 09 nos. 

xix) Design Speed (Plain & 

Rolling) 

80/60/kmph 

xx Carriage Way 2 Lane (lane width 7.0 meters) 

xxi Proposed RoW 60 m (except interchange and wayside amenities) 

---------------------------------------------------------- 

Project impacts and requirement of soil & moisture conservation plan by GoI 

It’s a well-known fact that roads impact the environment, forests and wildlife and other 

natural resources directly as well as indirectly bringing their degradation and depletion. It also 

includes noise & water pollution, habitat destruction/disturbance and degradation of local air 

quality; and the wider environmental effects of transport such as habitat fragmentation, 

ecosystem degradation, and climate change from vehicle emissions. 

Undoubtedly, it is well-established that any hill cutting activity can potentially trigger varying 

degrees of instability. Therefore, it is essential for the Soil & Moisture Conservation Plan to 

https://en.wikipedia.org/wiki/Noise_pollution
https://en.wikipedia.org/wiki/Water_pollution
https://en.wikipedia.org/wiki/Habitat_destruction
https://en.wikipedia.org/wiki/Air_quality
https://en.wikipedia.org/wiki/Air_quality
https://en.wikipedia.org/wiki/Air_quality
https://en.wikipedia.org/wiki/Environmental_effects_of_transport
https://en.wikipedia.org/wiki/Habitat_fragmentation
https://en.wikipedia.org/wiki/Climate_change
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outline mitigative measures along with a comprehensive implementation program aimed at 

mitigating potential instability risks. 

Consequently, undertaking Road projects such as this, obtaining forest clearances have been 

made mandatory by MoEF& CC, Government of India.  

As per recommendations made in the Forest Advisory Committee meeting held in MoEF & CC 

GoI on 9-12-22, it was decided that 

 In respect of linear projects, the stipulated norms of 2% and 0.5% towards the cost of 

Wildlife Management Plan and Soil and Moisture Conservation Plan respectively, as 

provided in the Ministry’s guidelines dated 7.06.2022, proportionate to the extent of 

forest land involved instead of total project cost or actual cost of implementation of 

such Plans, whichever is more, should be charged from the user agency 

  The provisions of Wildlife Management Plan or Soil Moisture Conservation Plan shall 

be 11-91/2012-FC(Pt.) I/36495/2022 approved by the competent authority in the State 

and accordingly, the deficit amount, if any, from the money already realized from to 

the tune of 2% and/or 0.5% of project cost proportionate to the extent of forest land 

involved, shall be paid by the user agency, and the same shall be deposited in to the 

CAMPA account. 

  Guidelines dated 7.06.2022 may be modified by the Ministry to the extent as indicated 

above in respect of linear projects. 

 Since the total cost of the project is 715.25 cr and the total area involved is 63.4864 

ha (12.8537 ha-Forest Land and 50.6327 ha-Non Forest Land), as per above 

stipulations cost of Wildlife Management Plan works out to be 0.411 Cr. 

___________________________________________________________ 
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CHAPTER 3 

SOIL & MOISTURE CONSERVATION PLAN 

The preservation of soil and water resources holds immense significance as an integral 

objective of forest management in hilly regions. The extensive loss of vegetative cover caused 

by human interference and developmental endeavors, such as road construction, accelerates 

soil erosion. These sudden transformations have far-reaching consequences on agriculture, 

wildlife, and local forests. Therefore, a Soil & Moisture Conservation Plan for road 

construction, especially in hilly areas like the project site, becomes indispensable for several 

compelling reasons: 

Erosion Vulnerability: 

Hilly areas are often characterized by steep slopes, fragile soils, and high rainfall. These 

conditions make them highly susceptible to soil erosion. Road construction activities, such as 

excavation, cutting slopes, and land clearing, can significantly increase erosion rates if 

adequate soil conservation measures are not implemented. 

Ecological Sensitivity: 

Hilly areas are home to diverse ecosystems, including forests, grasslands, and wildlife habitats. 

Uncontrolled erosion during road construction can lead to the loss of topsoil, which is rich in 

organic matter and essential nutrients. This loss can adversely impact vegetation growth, soil 

fertility, and overall ecological balance in the region. 

Water Resource Protection: 

Hilly areas often have numerous streams, rivers, and water bodies. Erosion from road 

construction can result in sedimentation of these water bodies, leading to reduced water 

quality and aquatic habitat degradation. Effective soil conservation measures are necessary to 

prevent sediment runoff and protect water resources from contamination. 
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Landslide Prevention: 

Road construction activities can destabilize slopes, increasing the risk of landslides. Erosion 

weakens the stability of hillsides, and if not properly addressed, it can lead to slope failures, 

road damage, and potential loss of lives and infrastructure. Implementing soil conservation 

measures is essential to minimize erosion and maintain slope stability. 

Sustainable Development: 

Hilly areas often have limited land availability, and the construction of roads is crucial for 

connectivity, socio-economic development, and tourism. However, these activities must be 

carried out sustainably to minimize their negative impacts on the environment. Incorporating a 

soil conservation plan ensures the long-term viability of the road infrastructure while 

preserving the ecological integrity of the hilly regions. 

To address these concerns, a soil conservation plan for road construction should include 

measures such as erosion control techniques, proper drainage systems, re-vegetation 

strategies, and slope stabilization methods. The plan should be tailored to the specific 

characteristics of the site, considering factors such as slope steepness, soil type, rainfall 

intensity, and the presence of sensitive ecosystems or protected areas. 

Additionally, close coordination between road construction agencies, environmental 

authorities, and local communities is crucial to ensure the effective implementation and 

monitoring of the soil conservation plan. Regular inspections, proper maintenance, and 

adaptive management practices should be incorporated to address any potential erosion 

issues that may arise during or after construction. 

By prioritizing soil conservation in road construction projects in hilly areas, sustainable 

development goals can be achieved while safeguarding the environment, conserving natural 

resources, and maintaining the ecological balance of these fragile ecosystems. 

This Soil & Moisture Conservation Plan will go a long way in providing effective vegetative 

cover to the hill slopes and thereby ensuring better conservation of soil and water. Besides 
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plantations, the areas which require soil conservation measures like engineering works should 

be identified and steps should be taken to construct the engineering structures as per 

requirement of the site. Soil and moisture conservation measures together with afforestation 

programme will check various forms of soil erosion and soil loss. Soil and water conservation 

measures keep the soil in good condition so as to accept rainfall, to provide good quality 

rooting environment and to avoid loss of top soil which ultimately will help in good land 

husbandry by improving ground water regime. This will also be useful for natural flora and 

fauna. 

This plan encompasses the strategic implementation of mitigative measures and interventions 

proposed by project proponents and forest authorities. Its primary objective is to safeguard 

soil health, fertility, and productivity while preventing erosion and deterioration.  

STRATEGIES 

While constructing highways in mountainous regions, soil and moisture conservation plans are 

crucial to mitigate erosion, maintain slope stability, and minimize environmental impacts. Here 

are some key considerations for a soil and moisture conservation plan: 

Site Assessment: 

 Conduct a thorough assessment of the project site to identify vulnerable areas prone to 

erosion, such as steep slopes, areas with shallow soils, or locations near water bodies. 

Erosion Control Measures: 

Implement erosion control measures, such as: 

a) Mulching: Apply organic mulch to exposed soil surfaces to reduce erosion caused by 

rainfall and wind. 

b) Terracing: Construct terraces on steep slopes to minimize surface runoff and soil erosion.  

c) Retaining Walls: Build retaining walls to prevent soil movement and retain moisture. 

Slope Stabilization: 

 Implement measures to stabilize slopes and prevent landslides. These may include: 
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a. Retaining Walls: Construct retaining walls in areas with unstable slopes to prevent soil 

movement and slope failure. 

b. Geosynthetic Reinforcement: Use geosynthetic materials, such as geotextiles or geogrids, 

to reinforce slopes and increase their stability. 

c. Drainage Systems: Install adequate drainage systems, including surface drains and 

subsurface drains, to manage water runoff and prevent saturation of slopes. 

Water Management: 

Develop a water management plan to control and treat runoff from the highway construction 

site. Consider implementing techniques such as: 

Contour Plowing: Plow along the contour lines to slow down water flow and promote water 

infiltration.  

a) Construct Water Harvesting Structures: Build check dams, ponds, and reservoirs to capture 

rainwater and increase groundwater recharge.  

b) Use of Permeable Surfaces: Incorporate permeable pavements or gravel in parking areas 

and driveways to allow water infiltration instead of runoff. 

Vegetation Restoration: 

Undertake re-vegetation efforts to stabilize soil and enhance moisture retention:  

a) Plantation: Conduct tree and vegetation plantation along the road to minimize soil erosion 

and improve water absorption. Select native grasses, legumes, or other suitable vegetation 

that are adapted to the local climate, soil conditions, and construction timelines. Native 

species tend to establish quickly and have better erosion control properties. 

b) Grass Seeding: Seed grasses or cover crops on disturbed soil areas to provide temporary 

soil cover and stabilize slopes. 

Sediment Control: 

Implement measures to prevent sediment from reaching water bodies:  
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a) Sediment Barriers: Install sediment barriers, such as silt fences or sediment ponds, to trap 

and filter sediment-laden runoff.  

b) Construction Site Best Practices: Promote best practices, including proper waste 

management, sediment control during earthwork, and regular site inspections. 

Monitoring and Maintenance: 

a) Regularly monitor the effectiveness of erosion control and stabilization measures.  

b) Conduct inspections after rainfall events to identify and address any erosion or slope 

stability issues promptly.  

c) Ensure regular maintenance of drainage systems to prevent clogging and ensure their 

proper functioning. 

Additionally, it is crucial to involve local communities, government agencies, and contractors in 

the implementation process. Public awareness campaigns can be conducted to educate 

stakeholders about the importance of soil and moisture conservation and their role in 

minimizing the environmental impacts of road construction. 

MUCK MANAGEMENT 

Introduction 

The project envisages construction of new 2 Lane with Paved Shoulder of Hamirpur Bypass of 

NH-88 (New NH-103), As the project road does not involve any construction of tunnels, the 

quantity of material generated from construction of project road is not of much concern. As 

the project road is located in a hilly cum rolling terrain, the excess earth quantity generated 

from the construction is required to be disposed in a planned manner so that it takes least 

possible space and is not hazardous to the environment. It is of prime importance that these 

sites will have to be rehabilitated as soon as the disposal sites arc full, 

 

The muck generation, muck disposal sites, site selection criteria, stabilization measures and 

adequate disposal and management guidelines have been discussed in the following sections. 
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Muck Generation 

In the proposed project, debris is expected to be generated as an excess earth quantity left 

after utilization as filling quantity in the construction of bypass road. The component wise 

debris generation from the project activity is given in as follows: 

SN Component Roadwork Quantity in cum 

 

1. 

Quantity of Debris/Muck generated 

(Cum) 

Rock(10%) 1,09,748 

Soil(90%) 9,87,729 

2. 
Quantity of Muck due to swell factor 

(Cum) 

Rock(5%) 1,15,235 

Soil(5%) 10,37115 

3. 
Estimated Quantity of Muck/Debris 

Proposed to be utilized (Cum) 

Rock(39%) 45,122 

Soil(80%) 8,32963.20 

4. 
Balance quantity ol\Muck/Debris 

(Cum) 

Rock(61%) 70,113 

Soil(20%) 2,04151.80 

 

5. 

Effective Muck to be dumped (Cum) 

With 15% compaction. 

Rock+Soil 233125 

Source-DPRStudy 

During construction of the various components of the project road, cutting material is 

generated from both soil and from rock excavation. Total quantity of debris, 

generated from the project, shall be 10, 97,477 cum which shall amount to 11,52,350 

cum with swell factor. Out of the total cutting quantity generated, 8,78,085.20 cum 

shall be utilized on project work 1eaving 2,33,125 cum of excess earth quantity to be 

disposed after rolling at designated area earmarked for disposal The debris generated 

is proposed to be utilized in road activities such as earthwork embankment, sub grade, 

backfill and pavement layers depending on suitability of the material The designate 

disposal area shall also he properly protected and stabilized with retaining wall 

/gabion walls of suitable designed sections. 
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Muck Disposal Area 

Disposal sites with total area of 4,6355 Ha have been designated for disposal of excess earth 

quantity after utilization in the proposed project. All the disposal sites are located on non- 

forest land for which agreement has been done with private parties for plot no. 187,295 and 

296 for disposal of excess earth generated. The details of disposal sites along with their 

capacity are given in given as follows: 

 

Details of Disposal Sites 

Disposal 

site No. 

Chainage Village Plot No. Total area 

in Ha. 

Capacity of 

sites in 

Cum 

Volume of 

debris to be 

disposed in Cmt 

D 1 123+500 Lahar 169/1 0.2226 16,305  

 

233125 

D 2 123+600 Lahar 168/1 0.7614 78,766 

D 3 128+900 Ghanotla 187/1 0.5662 27,931 

D 4 128+900 Ghanotla 187/3 1.1340 41,168 

D 5 129+850 Khaggal 799/2 0.1175 608 

D 6 130+100 Khaggal 813/4 0.5552 30,285 

D 7 130+180 Khaggal 813/3 0.4478 12,748 

D 8 130+020 Khaggal 807/1 0.0883 2,871 

D 9 130+400 Khaggal 295 0.5753 34,967 

D 10 130+400 Khaggal 296 0.0621 860 

D 11 130+680 Baleta Kalan 190/2 0.1051 608 
    4.6355 247117  

 

It may be seen from the Table above that the capacity of the area earmarked for disposal is 

2.47 lakh cum and the volume of excess earth quantity to be disposed of after utilization is 

2.33 lakh cum This states that the capacity of the disposal sites exceeds the generated volume. 

All the disposal area shall be well supported by retaining structures and suitable slope 

protection measures. 
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Site Selection Criteria 

Based on the geological nature of the rocks and engineering properties of the soil, a part of the 

muck can be used as construction material. However, the balance requires being suitably 

disposed. The following points shall be considered and followed as guidelines for finalization of 

the areas to be used as dumping sites: 

 The dumping sites shall be selected as close as possible to the project area to avoid 

long distance transport of muck. 

 The sites sliall be free from active landslides or creep and care has to be taken that the 

sites do not have a possibility of toe erosion and slope instability. 

 Existing slope of the site shall not be preferably more than 30°. 

 The dumping sites shall be either at a higher level than the flood level or shall be away 

from the river course so that the possibility of muck falling into the river is avoided. 

 There shall be no active channel or stream flowing through the dumping sites. 

 Disposal areas shall be planned downwind of villages and townships in consultation 

with the forest department. 

 Wind direction shall be taken into consideration to avoid the erosion i.e. on wind 

shadow region. 

 These sites shall not be pristine habitats containing endangered /threatened species. 

 Dumping site shall be located preferably 500 m from the river/stream/nullah 

 Dumping site shall not be located in Protected Areas. 

Stabilization of Muck disposal site 

The loosely held muck can lead to the rise in SPM levels and sedimentation load. Therefore, it 

requires stability with appropriate methods to avoid the subsequent ecological problems. The 

muck disposal involves both engineering and biological measures that depend on the eco­ 

climatic conditions. 
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Engineering Measures: 

The muck shall be disposed offin the area earmarked within the available PROW of Package IV 

as mentioned in Table 2 above and based on the existing topography and elevation profile 

suitable length of retaining wall shall be proposed towards the valley side. 

The Strip Plan of the Muck disposal area is provided at the end of the report. 

Biological Measures: 

Vegetation cover plays a very important role in holding the dumped material over a period of 

time and controls the hydrological and mechanical effects on the soils and slopes. Special 

efforts will be required to raise vegetation cover of grasses, shrubs and trees. The local grass 

sodding should be done on the muck when grass seed will  be germinating and to add humusto 

the dumped material. 

Soil conservation and quick growing species to be planted to stabilize the slope - Agave sislana, 

Berberis aristata, Bauhinia vahilii, Jasminum humile, Rubus ellipticus, Prinsepia utilis, 

.Justiciaadhatoda, Ipomea carnea, Hypericum oblongifolium, Mimosa himalayana, Salix 

denticulate, Woodfordiafruticosa, Alnus nepalensisetc. 

Guidelines on Muck disposal Management 

 The muck shall be dumped preferably in the form of terraces and slope of dumped 

muck shall not exceed 35° and preferably shall be kept under 26° or 1:2. 

 Fencing shall be done to prevent human/ animal interference 

 Dumping shall not obstruct the natural drainage pattern 

 Trees shall be retained along the contours wherever feasible so as not to disturb the 

natural slope. 

 Protection walls shall be constructed along the contours prior to dumping 

 Before dumping the muck chemical analysis shall be done to identify hazardous 

material if any. The same shall be managed as per Hazardous and Other Wastes 

(Management and Trans-boundary Movement) Rules, 2016. In case hazardous 

materials like radioactive elements, high arsenic or fluoride laden rocks are found they 

shall not be dumped into the dumping site and handled as per prescribed rules. 
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 Muck shall be carried in dumper trucks covered with heavy duty tarpaulin properly tied 

to the vehicles 

 Dumping may be avoided during the rainy season, to avoid slipping of muck while 

dumping 

 Top soil shall be stripped wherever feasible to a specified depth of 150 mm and stored 

m stockpiles of height not exceeding 2 min height and used for landscaping. 

 All disposal sites shall be properly landscaped when the disposal gets completed so as 

to merge it in the natural surroundings. 

Restoration Plan 

Once the dumpsites are filled, these sites shall be rehabilitated by covering it with 15 com 

fertile top soil and planting local species of trees and shrubs in consultation with the forest 

department so that the landscape is in harmony with the surrounding environment. 

The afforestation with indigenous plant species of high ecological and economic value which 

can adapt to local habitat will be undertaken in consultation with the forest department 

depending upon the canopy cover required. Major tree and shrub species which would be 

planted are listed in table below: 

Botanical Name Common Name 

Azadirachta indica Neem 

Bauhinia variegata Kachnar 

Bauhinia purpurea Kachnar 

Delonix regia Gulmohar 

Quercus leucotrichophora Banjh Oak 

Malotus philippensis Kumkum 

Acacia nilotica Babool 

Terminalia arjun Arjun 

Cassia fistula Amaltas 

Cedrela tuna Tun 

Pinus roxburghi Chil 

Melia Azadirechta Drek 
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Terminalia chebula Herad 

Dalbergia sisoo Indian Rosewood 

Ficus roxusburghii Demur 

Alnus neplensis  Black Cedar 
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CHAPTER 4 

MITIGATION MEASURES 

Mitigation should be focused on achieving explicit conservation goals within clear 

timeframes, to be integrated in the broader 'green infrastructure development' approach. 

These goals should be informed by the significance of affected biodiversity, priority of 

conservation goals and the values of natural systems to the affected communities. 

Use of the SMART approach also is recommended to evaluate the likely effectiveness of 

alternative mitigation strategies or measures: 'SMART' refers to measures that are specific, 

measurable, achievable, realistic and timely. 

A road project that adheres to environmental standards should allocate resources for 

mitigating the impacts caused by the construction of the road. Mitigative measures should 

not be limited to the road corridor alone but should encompass technological and ecological 

enhancements to minimize or prevent ecological disturbances. The focus of mitigation 

efforts should be on achieving specific conservation goals within well-defined timelines, 

while integrating them into a broader framework of "green infrastructure development." 

Strategies to be followed for undertaking the Mitigation measures 

 Avoid or prevent adverse impacts as far as possible by considering spatial or design 

alternatives. Where impacts are highly significant or could lead to loss of irreplaceable 

biodiversity or conservation assets, avoidance Is the only real option if development Is 

to be sustainable; 

 Minimise or reduce adverse impacts to 'as low as practicable' levels; 

 Restore areas damaged by construction; and  

 Remedy or compensate for adverse residual impacts which are unavoidable and cannot 

be reduced further.  
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Proposed Mitigation Measures 

The Mitigation Measures shall be proposed in two categories: 

1. Biological Measures 

2. Engineering Measures 

Biological Measures 

Biological measures play a vital role in mitigating the impacts of road construction in 

hilly areas. These measures focus on utilizing natural processes and vegetation to 

protect and restore soil health. Here are some key biological soil conservation 

measures: 

i. Reforestation and Afforestation: Planting trees and establishing forests in areas 

affected by road construction help mitigate soil erosion, stabilize slopes, and enhance 

biodiversity. Native tree species shall be selected based on their adaptability to the 

local conditions and their ability to anchor the soil with their root systems. Soil 

conservation and quick growing species species to be planted to stabilize the slope -

Agave sislana, Berberis aristata, Bauhinia vahlii, Jasminum humile, Rubus ellipticus, 

Prinsepia utilis, lpomea carnea,  Hypericum oblongifolium, Mimosa himalayana, Salix 

denticulata, Woodfordia fruticosa, Alnus nepalensis etc. 

ii. Grassland Restoration: In areas where reforestation is not feasible, restoring native 

grasslands can be an effective measure. Grasses provide ground cover, reduce erosion, 

and enhance soil stability. Appropriate grass species that are native to the region is 

crucial for successful restoration. 

iii. Vegetation Buffer Strips: Creating vegetation buffer strips along roadways and water 

bodies can help intercept and slow down runoff, reducing erosion and sedimentation. 

These strips will consist of a diverse mix of grasses, shrubs, and trees, which act as a 

natural filter, trapping sediment and absorbing excess moisture. 

iv. Green Belt Development Plan: The main objective of plantation along the project road 

and bypasses is: 
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 To reduce impacts of air and dust pollution 

 To provide shade on hot, glaring road surface during summer 

 To reduce impact of vehicular noise caused due to movement of vehicles 

 To arrest soil erosion at embankment slopes 

 Beautification of the project corridor by planting selective ornamental trees 

 Prevention of glare from the headlight of incoming vehicles 

 To compensate for trees to be felled during construction 

As per IRC:SP-21-2009 and “Green Highway (Plantation, Transplantation, Beautification 

and Maintenance), Policy 2015” of Ministry of Road Transport and Highways, Government 

of India, one row of avenue plantation has been proposed on either side of the project 

roads as per availability of space at 3 m spacing between the plants. The Technical 

specifications for avenue plantation has been followed in accordance with IRC:SP-21-2009. 

A total of 10,960 trees are proposed to be planted along the road as avenue plantation as 

per availability of space. The species suggested for plantation along the road are 

Azadirachta indica, Bauhinia purpurea, Acacia nilotica, Cassia fistula, Cedrela toona, Ficus 

palmata, Melia azedarach, Terminalia arjuna etc. 

v. Stability of Muck Dumps: Stabilization of overburden dumps shall be provisioned by 

providing gabion wall (under engineering measures) on all around the disposal area along 

with provision of facilitating vegetative growth on slopes. Plantation will be carried out on 

waste dumps. 

vi. Contour Plowing and Terracing: Implementing contour plowing and terracing techniques 

can minimize soil erosion in hilly areas. Contour plowing involves plowing across the slope 

following the contour lines, creating small ridges that intercept runoff and minimize its 

velocity. Terracing includes constructing level or gently sloping platforms across the slope 

to create flat areas for agriculture or other land uses, reducing slope length and erosion 

potential. 
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vii. Mulching and Organic Amendments: Applying organic mulch, such as straw or wood 

chips, to bare soil surfaces helps retain moisture, reduce soil temperature fluctuations, 

and protect against erosion caused by raindrop impact. Organic amendments, such as 

compost or manure, can improve soil structure, increase water-holding capacity, and 

enhance nutrient availability. 

viii. Soil Cover Crops: Planting cover crops, such as legumes or grasses, during non-

construction periods can protect the soil from erosion and improve its fertility. Cover 

crops provide ground cover, prevent runoff, reduce compaction, and add organic 

matter to the soil when incorporated. 

ix. Erosion Control Mats and Blankets: Biodegradable erosion control mats or blankets 

made of natural materials, such as coconut fibers or jute, can be used to stabilize 

slopes and protect bare soil surfaces. These mats help retain moisture, prevent erosion, 

and provide a favorable environment for vegetation establishment. 

It is important to note that the selection and implementation of biological soil conservation 

measures should be site-specific, taking into account local soil conditions, climate, vegetation, 

and conservation goals. Close coordination between road construction agencies, forest 

authorities and local communities is crucial to ensure the successful implementation and long-

term sustainability of these measures. 

Engineering Measures 

Engineering measures are crucial for mitigating the impacts of road construction in hilly areas 

in India. These measures involve the use of engineering techniques and structures to stabilize 

slopes, control erosion, and protect the soil. Here are some key engineering soil conservation 

measures: 

i. Retaining Walls: Constructing retaining walls along road cuts and embankments helps 

prevent slope failure and erosion. Retaining walls will be made of various materials, 

including concrete, stone, or reinforced earth, and are designed to withstand the 

pressure exerted by the soil. They will provide structural stability and prevent soil 

movement. 
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ii. Gabion Walls: Gabion walls are wire mesh containers filled with rocks or other suitable 

materials. They will be used to stabilize slopes, control erosion, and provide slope 

protection. Gabion walls will allow water to flow smoothly through while retaining the 

soil and preventing erosion. 

iii. Terracing: Terracing involves creating level or gently sloping platforms across slopes to 

reduce slope length and minimize erosion. Terraces will be constructed using retaining 

walls, earth berms, or a combination of both. They will help to slow down water runoff, 

promote infiltration, and prevent erosion. 

iv. Reinforced Soil Slopes: Reinforced soil slopes involve the use of geosynthetic materials, 

such as geotextiles and geogrids, to stabilize slopes. These materials are placed within 

the soil mass to provide additional tensile strength and prevent slope failure. 

Reinforced soil slopes will be effective in managing erosion and maintaining slope 

stability. 

v. Drainage Systems: Proper drainage systems are essential for controlling water runoff 

and preventing erosion. These systems include surface drains, culverts, and subsurface 

drains. Surface drains, such as swales or channels, shall collect and divert runoff away 

from slopes and embankments. Culverts will allow water to pass under the road, 

reducing the risk of erosion. 53 box culverts and 5 piped culverts have been proposed. 

Sub-surface drains, such as French drains or perforated pipes to intercept and redirect 

groundwater flow to maintain slope stability have been proposed. 

vi. Water Catchpits: Water catchpits on hill side (inlet) of the culverts shall be constructed 

with all the cross-drainage structures to settle out the suspended solids in storm water. 

This will also protect the structure from smaller boulders along the water course falling 

from the hills. 

vii. Rock Toe Protection: Rock toe protection involves placing a layer of large rocks or 

riprap at the base of slopes or embankments. This layer acts as a barrier, dissipating the 

energy of water runoff and protecting the underlying soil from erosion. Rock toe 
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protection will be particularly effective in areas where concentrated flow or high 

velocity runoff occurs. 

viii. Soil Bio-engineering: Soil bioengineering techniques combine engineering principles 

with the use of living vegetation to stabilize slopes and control erosion. Measures such 

as brush layers, live crib walls, or soil bioengineering mats utilize vegetation and natural 

materials to bind soil particles, promote root growth, and this will provide long-term 

slope stability. 

ix. Soil Erosion Control Blankets: Erosion control blankets, made of natural or synthetic 

materials, can be used to protect bare soil surfaces from erosion. They will provide 

immediate cover, stabilize slopes, promote vegetation establishment, and reduce 

erosion caused by rainfall impact. 

It is important to note that engineering soil conservation measures have been designed and 

will be implemented by qualified professionals with expertise in slope stability and erosion 

control. The specific measures employed will depend on site-specific conditions, including 

slope steepness, soil type, rainfall intensity, and project requirements. Regular inspections, 

maintenance, and adaptation of these measures will be crucial to ensure their continued 

effectiveness throughout the construction process and the lifespan of the road infrastructure. 

These engineering structures have been proposed in the scope of construction work by the 

project authority. 

___________________________________________________________ 
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CHAPTER  5 

COST ESTIMATE 

Abstract of the amount to be spent on the major soil conservation works and to maintain the 

unhindered flow of water downstream during the road construction activity by the 

Project Authority is as follows: 

 

SN Item Amount in 
(Rs.) CRs 

1 Drainage and protection works 47.84 

2 Special protection works (Breast/Retaining/Gabion walls, Soil 

nailing, Stone pitching, Rock protection etc.) 

253.78 

3 Culverts 25.09 

4. Environmental protection works (Green belt development, 

Mitigation works etc. 

.72 

 Total 327.43 
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------------------------------------------------------------ 

 

PROPOSED PHYSICAL AND FINANCIAL OUTLAY UNDER SOIL & MOISTURE CONSERVATION PLAN 
for diversion of 12.8537 ha of forest land in favour of NHAI for the construction on New 2 lane with paved shoulder of Hamirpur bypass of 

NH-88 (New 103 & 3)  (Design Chainage Kms. 121+175) to kms. 138-295), (design length 17.20 kms) within the jurisdiction of Hamirpur 

Forest Division, Distt. Hamirpur, in the State of Himachal Pradesh 

. (to be executed by HP Forest Department) 
(Online Proposal No. FP/HP/Road/151932/2022) 

 

ACTIVITY 

1st Year 2nd Year 3rd  Year 4th Year G Total 

Phy. Fin. (Rs.) Phy. Fin. (Rs.) Phy. Fin. (Rs.) Phy. Fin. (Rs.) Phy. Fin. (Rs.) 

i) Bo-engineering interventions 
for slope stabilization 

L/S 100000 L/S 200000 L/S 200000 L/S 200000 L/S 700000 

ii) Dry Stone Check Dam 10 200000 10 220000 5 120000 5 130000 30 670000 

iii) Dry Stone Protection Wall 5 200000 5 210000 5 215000 5 225000 20 850000 

iv) Brushwood Check Dams 10 50000 10 55000 10 60000 10 65000 40 230000 

v) Dry Stone Terrace Wall 3 60000 3 75000 3 90000 3 105000 12 330000 

vi) Gabion Check Dam 3 120000 3 135000 3 150000 3 180000 12 585000 

vii) Gabion Retaining Wall 3 150000 3 180000 3 195000 2 142000 11 667000 

Total 
 

880000 34 1075000 29 1030000 28 1047000 - 4032000 

Add 2% contingency 
 

17600 0 21500 0 20600 0 20940 - 80640 

Grand Total 
 

897600 34 1096500 29 1050600 28 1067940 - 4112640 

        
Or say 

 
4113000 
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