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Characteristics Unit fco  TCs T T'Ra Mam

Half life years 53 30.2 02 286 1600 432

Energy

Alpha MeV - - - - * 5.86

Beta max. MeV 031 12 0.67 05402372 9 -

Gamma MeV 117 0.66 0.32 b 0.07
133 0.47

Ambient dose mSv-nr!

equivalent rate, h-GBq 037 0092 0131 - 0.283 0.019

H*(10)"

Half value layer mm 12 6 5.5 - 14 0.2

(HVL) of lead

Dose factor”

Ingestion Sv/Bq 34E9 13E-8% 14E9 28E-8 28E-7 20E-7

Inhalation Sv/Bq 17E-8 67E-9Y 49E-9 7.7E-8 22E-60 27E-5

¥ Short lived daughter products have been taken into account.
* In the decay chain there are alpha energies up to 7.7 MeV, beta energies up to 2.8 MeV and main gamma
energies up to 2.4 MeV.
“ For ambient dose equivalent rate, F*{10), see Ref [3]. Values are given for 1 m distance from source.
? For dose factors see Ref. [3]
For half-life values and radiation characteristics see Ref. [6].
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Kelani River Floood Levels at Nagalagam Street

2.5

1.5

0.5

g 12 O ICeEE OcH® el DINE ®ORC HBOGSS (HHdS 5O
@eD® MEB HE® DrisaBed 88 ARL® DD * 2013 ES3)

VD 013 12 Ye3dadw 7D 1966 , 1967 0 1989 w2 Uz D@ a8y ®o oxd ©8=3
Yelnw dcens’ wod . Qvm @2 3. 5 &30 B @060 DsIes ®&a I
O 8 ygedaw wd® ©wE Ee®T i Lhmen 880 g 008 yiens
§ne@00e® &0 3.5 © =3 0 D vl Yeined il B 18 VE® VW.xT ®O0®
O5¥es’ 1987 B @ses 0 gm0 A6 ¢l 13.5 IF @ ed.

g6 13 @823 ¢80 @18 o D0 Y@renws B5c® 983 Dsiwas yedned ¢ 0 o
30 1020 ®oD0 ©O0® &30 as.

36



Predicted Flood Inundation areas around Highway Bridge Over Kelani River
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Particle

Particle

Vibration forcing function H:EEEECF An;lg'};g;de v:;ﬁetr accﬂiréa;.i o char:‘]cﬁiistic I;[E:':E:ﬁlirelg
Hz pm mms mfg?

Traffie 1to &0 1to 200 (0,2 to 50 0,02t 1 CiT pvth
road, rail, sround-borne
Blasting vibration 1to 300 |100to 2 500(0.2 to 500 0,02 to 50 |T pvth
ground-horne
Pile driving 1to 100 10 to 50 0.2 to 50 0,02 to 2 T pvth
ground-horne
Machinery outside 1 to 300 10 to 1 000(0.2 to 50 0,02t 1 CiT pvthfath
ground-horne
Acoustic 10 to 250 1to1100(0,2 to 30 0,02t 1 C pvthfath
traffic, machinery outside
Air over pressure 1to 40 T pvth
Machinery inside 1to 1000 1to 100 (0,2 to 30 0,02to01 CiT pvthiath
Human activities

a) impact 0,1 to 100 (100 to 500 0.2 to 20 0,02to 5 T pvthiath

b} direct 0,1t 12 100 to 5 000(0,2 to 5 0,02 to 0,2
Earthquakes 0,1 to 30 10t 107 [0,2 to 400 |0,02 to 20 (T pvthiath
Wind 0.1 to 10 10 to 105 T ath
Acoustic inside 5 to 500
Key

C = continuous 0
. zee 3.1and 3.3

NOTE 2

T = transient

pvth=

0 (simphfied categories
O

particle velocity time history

ath = acceleration time history

WOTE 1 The ranges quoted are extremes but indicate the values which may be experienced and which may have to be measured
(see also note 3). Extreme ranges of amplitude of displacement and frequency have not been uzed to derive partcle velocity and
acceleration.

The frequency range quoted refers to the response of buildings and building elements to the particular type of excitation.
It 15 indicative only.
WOTE 3 Vibration values within the ranges given may cause concern. There are no standards which cover all varieties of building,
condition and duration of exposure, but many national codes azaociate the threshold of vizible effects with peak partu:le velocities at
the foundation of a building of more than a few millimetres per second. A significant probability of some damage is linked to peak

particle velocities of several hundred millimetres per second. Vibration levels below the threshold of human perception

(see 120 2631-7) may be of concern in delicate and induatrial proceases.
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Equipment Reference PPV at 25 ft. (in/sec)
Vibratory roller 0.210

Large bulldozer 0.089

Caiszon drilling 0.089

Loaded trucks 0.076

Jackhammer 0.035

Small bulldozer 0.003

Crack-and-seat operations 24
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2000 for crack-and seat-operations.

(b). B88ceaBB ¢on obm guwda aesmed gmnd Bcdc v amd O8 WwBEID gmo
agjcs.

(€). comdeamdEs B Bcde B avd VB ¢ BEIIBS Bedm amo
OS] DBBD BICHN DE DUD.

BRe® e®eny® WOWRIE & 8 O CH®. DIwm DI @ wIe® & HBwO
DB HFBOGS BOB WD @0 e®® HFFOES O 9R8e® & e®x53 © ey
B8e® & @wicy ©BIBN BB Y OB ey NEE® & ® ) HFIFOES. ®ag
@bowm D 0OeEmed & @B O PO o @ls. DS @Boed
20BN O 8 DT EOEOR BB @85 (E® o Sedcmwks’ grBed.
©ew] ddEMNOE e®O PGS @ BDTes @i DIVHOES @200 DS DD
OB=S D eBT® 0m Y. U 0O & O s ©Oxs [BCe® & adm @dcw
a18ed.

44



eweios gidwsm DD 85 0@ »PFOGE ACH® e®erny® gdlded &
DRIEECIT DB @D, BB WS @ Bde KB DY OO 3eABVIDE BN

&eje.

- RO KOO O eyl Bed® M & OBLT b BWEP® B8 evINNBEEO
80 2BB @O DEIPIBLS 8ds BeDOS.

4.6 COO gD 3808 e3oedmal 0 @08 &S D8

eO8® oD YD eHBCEE @F W0 CRABIES B eEL Jed B8 DBCe&E
o0e® BREBeOZ 9O WOm V8 FWIDE oD @B VLMW &ICESD
(CBO wew 0. e® @85 Ced “rymNdd Difdus 8cdm amd RS arSIcD
YHOORD BowWens @08 §idmss DO HBwWD Eed. 0®n BC@IgD ICRDS
OB D10eBn BHLyOS.

4.7 B85eaRE .8 uwd cvMBEE 98838e® & 180> dcs®

e®® ©(CH® O @B emOMBCEE 90 NI I&rmed IS O D BB
B0 DEH® LEBG gy ©50ed.

45



=8Dedcws 5 ewuidm Ace® ¢o® [88.
5.1 g28 2O GE 6.8 evRNMBCEEE 02800 e3¢0 8) DO AEL® ¢d® BTE.

ewuidn SRCHRE OB 0 MO eDINNBEEO O 74 F @ i85 ndeq
em ) S8 853 9Bn B8 B 0widn wdmud AEH:® B e0ed. »HYSS
PZRCO® 10@» BEOO ©d eMBIYITDO; D8 OB D emOBCEEE
DSBOG ©0@r1en AECHBE OEBE®E M WG 3080 8w @6 s ens WE
@, OB B8 Ben B0 w0 MIFOETOC Se® ¢ QD PIBHD @CD
0O O30 EROD ¢ and & B85 @BBw6 WS BOBL PHFFOWBSS WIFCIED @OD
RO BAC e Ge.

RO »OGROR & 1B O» »Oum OB Hedm AEH® ¢0® BB e ed¢Bn ®o
B30 @B 9dD WE IGRAE.

o BOm»uB0 Yed8 fEo 0 0 NODO wWOIHWSI. & oy, ®VB® ©8ed
8308w cBen BIED Go®B

BS 5223 —2-2009: 82 200 928 R500cE 1505 @dcw i O IED oS
(BS 5228-2:2009 ez00es 2 m»®w>)

e BS 7385-1:1990, ISO 4866, 1990 ecidm>BEOE »@sm &®E® »1 859,
@200 1 - @R BEOE »Bw® @10@® 1 OO e Vo gow

o Omwmed & n @ERROE & 8cdm BB KW O® EBHOR GiewIH:
(298590 a0z CT —HWAND — R7 — 13 —069.253), ©58e36 8deCem, 058

98I0, Ccd 8D angds ARG B DID®E, oBIHE W WIVWIRE —
D1EemiBe) ®@0085 ©¢line®sind

Qo HBOedRwks’ 01 308m eNINBCEEE Dcom® ©Em AREs Hbedn mim
CRBIEE D®D 9 wOBS ¢ (8 ¢1I0e0 YBm OB IO i Bl ©®J0e®
21505 DL HFFOBS HEHS WO eCt Bledn »Ia.

46



O@d 9 : BedBm DBwsx ©OO®

CENTRAL ENVIRONMENTAL AUTHORITY
Pollution Control Division

2. Interim Standards for Vibration Control

Table 2.1: Interim Standards for vibration of the Operation of Machinery, Construction
Activities and Vehicle Movements Traffic

Category of the Type of Vibration Frequency of Vibration in PPV
structure as given in Vibration (mm/Sec.)
Table 1.1 (Hz)

0-10 5.0

Continuous 10-50 7.5
Type 1 Over 50 15.0
0-10 10.0
Intermittent 1050 15.0
Ovwer 50 30.0

0-10 2.0

Continuous 10-50 4.0

Tvpe 2 Orver 50 8.0
0-10 4.0

Intermittent 10 =50 8.0
Over 50 16.0

0-10 1.0

Continuous 10-50 2.0

Tvpe 3 Orwver 50 40
0-10 2.0

Intermittent 10— 50 40

Over 30 8.0

0-10 0.25

Continuous 10— 50 0.5

Type 4 Ower 50 1.0
0-10 0.5

Intermittent 10-50 1.0

Ovwer 50 2.0

Notes

1. Please see separate measurement methods
2. The values given above are in such a way that minor damage is unlikely as the
nearby house/butlding

00D VDO eONMBCEE veg ®ewed eRNNBE DBHEO anrs O and e®®
e®MBE D860 v1Een® G1ced DT DOBHEE @I OB DUD.
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@OO®OED amd Fw3em Se®n3 308 g®vwd eNBEEO 8w H S d® AEL®
¢ oo agw (5% - PPV: 45 mm /5, 292 10 acsi»).

O@d 10 : 888 ewBe »Bwsm 018

PPV (in/sec)

5% 10% 50% 90%
Damage Type Probability Probability Probability Probability
Threshold damage: loozening of paint, small plaster 0.3 0.7 2.5 8.0
cracks at joints between construction elements
Minor damage: loosening and falling of plaster, 1.8 12 5.0 16.0
cracks in masonry arcund openings near partitions,
hairline to 3-mm (0—1/8-in.) cracks, fall of loose
maortar
Major damage: cracks of several mm in walls, 25 3.0 6.0 17.0
rupture of opening vaults, structural wealening, fall
of masonry, load support ability affected
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TERMS OF REFERENCE

This ToR is valid only for one and half years from the date of issue.

This ToR is only a guideline document. Required information on impacts,
mitigation measures etc. which will be useful in decision making should be
incorporated in the EIA report based on the findings of the EIA study.

Project Name : Retaining of the radioactive material disposal
facility of the SLAEB at the existing location with
strengthening of the structure under the Second
New Kelani Bridge Project.

Project Proponent : Road Development Authority

Project Approving Agency : Central Environmental Authority

Report requirement : Supplemental report to the EIA report dated
August 2013

Report format
Executive summary
1. Introduction
2. Description of the project (project alteration) and reasonable alternatives
3. Description of the existing environment
4. Anticipated environmental impacts of the project (project alteration)
5. Proposed mitigatory measures
6. Environmental monitoring program
7. Conclusion and recommendation
Annexure
i. Terms of Reference
ii. References
iii. Sources of data & information
iv. List of preparers including their work allocation and time schedules. (The

report should be authenticated by the preparers)
v. Complete set of relevant maps, tables, charts, layout plans and other details

1. INTRODUCTION
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This chapter should include the following

1.1 Background of the project (Identify the development project to be assessed, a brief
history of the project, its current status and timetable and the current status and progress
of the planned road project).

1.2 Objective and justification of the project.

(Summarize the need or problem been addressed by the project and how the project is
expected to resolve the problem)

1.3 Objectives of the Supplemental Report to EIA (SEIA).

(Specity the objectives of the assessment and the relationship of the results to project
design and implementation)

1.4 Methodologies and technologies adopted in SEIA report preparation.
1.5 Government policy regarding the project.

1.6 Preliminary clearances/approvals for the project obtained from the state agencies
such as Sri Lanka Atomic Energy Regulatory Council and conditions laid down by
such agencies in granting such clearances/approvals.

1.7 Compatibility of the proposed project with the proposed/planned developments
within the area including the planned highway.

2. DESCRIPTION OF THE PROPOSED PROJECT (ALTERATION) AND
REASONABLE ALTERNATIVES

Following details should be given in order to get a clear picture of the project.

2.1 Project Location

i Location, indicating the Divisional Secretariat Division and the Local Authority
within which the project site falls. Clear coloured and readable maps at appropriate
scale or satellite images should be given in order to identify the exact location of the
project.

e Land extent, ownership of the land (ownership of the land after implementation of the
New Kelani Bridge project should be clearly indicated).

2.2 Project components
e Details of the radioactive waste storage facility and other facilities such as
offices to be established within the project site. Details of the followings should
be provided in this regard.
o Types of radioactive material to be handled, stored including their
nature, quantity/quality, half-life etc.
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o Method of storage of radioactive material. Give specification of the
radioactive material storage facility and method of storage of each type
of wastes.

o Management of the radioactive material storage facility including
method/s of transporting, handling, loading, unloading of radioactive
material. Give specification for such transporting, handling, loading
and unloading.

o Minimum safe buffer zone requirement from such activities to other
land uses such as highways, human settlements etc.

o The existing laws, regulations, norms, guidelines on the above all and
compliance with the same need to be given.

e The layout plan of the project, indicating all the project components such as;
- Radioactive material storage facility, handling, loading, unloading areas.
- Office, security building, buffer zone to be maintained.
(The above layout plan should be depicted in the survey plan of the project area).

e Water requirement including quantity & quality and source/s. (if any)

e Types of material generated from the radioactive material storage facility (if
any) including their quantity, quality, level of contamination by radioactive
substances/radiation etc. The method of containment, treatment and final
disposal of such materials.

e Safety measures to be maintained at the radioactive material storage facility
both during construction and operation stages.

e Security arrangements to be maintained at the radioactive material storage
facility both during construction and operation stages.

e Other resources/ requirements needed.

e Details of any phased development activities envisaged (if any).

2.3 Construction Procedure
¢ Construction activities, construction responsibility of the radioactive material
storage facility etc. and the staff (workforce) requirement.

2.4 Operational procedure
e Operation activities, operation responsibility of the radioactive material
storage facility and the staff (workforce) requirement.
e Responsibility of providing security for the above facilities including access
control for unauthorized persons.

2.5 Evaluation of Alternatives

Describe reasonable alternatives considered in the course of developing the proposed
project (e.g. Siting alternatives, design alternatives, technology selection, construction
techniques etc.).

Include the alternative of not construction the project in order to demonstrate
environmental conditions without it.

Compare alternatives in terms of potential environmental impacts, mitigatory
measures, capital and operating costs, reliability, etc.
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Comparison of the alternatives considered and recommendations should be given,
including justification for selecting the proposed option from all the alternatives
considered.

3. DESCRIPTION OF THE EXISTING ENVIRONMENT

STUDY AREA

The study area for the assessment shall include the following;

e Project site
e Any area beyond the project site where there is potential for environmental
impacts

Special attention should be given to provide information on the following;

e Details on any incompatible socio -economic, socio cultural attributes as given
below within the area influenced by the project activities together with the
sensitivity (distance and significance).

- Human settlements

- Transport systems (roads/bridges)

- Any other such as susceptibility for natural hazard such as floods

4. ASSESSMENT OF ANTICIPATED ENVIRONMENTAL IMPACTS

This chapter should show the overall effects of the project on the individual
environmental components including physical, biological and socio economic-
cultural during the both construction (if any) and operation of the project. Impacts
should be considered in terms of magnitude, severity, duration, frequency, risk and
indirect effects.

Impacts should be addressed in the order of priority. Impacts that are significant
should be quantified to the extent of possible using appropriate techniques.

Special attention should be given to the followings;

e Risks of exposure to high radiation by employees, public, other socio economic
and socio cultural attributes during transporting, handling of radioactive
materials, operation of radioactive material storage facility.

e Risks of accidental release of radiation due to any unusual
occurrences/incidents such as accidents, fire, natural hazards etc. A risk
assessment needs to be carried out for the probability of having such incidents.

e Impacts on the environmental components such as air, soil, groundwater,
surface water, storm water etc. due to contamination by radiation, radioactive
wastes during transporting, handling, operation of radioactive material storage
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facility and due to unusual occurrences such as accidents, fire, natural hazards
etc.

e Impacts on the environment due to discharge/disposal of other liquid/solid
materials.

e Impacts to the radioactive material storage facility by construction and
operation of the 2nd New Kelani Bridge Project.

e Socio-cultural and socio-economic benefits to the country.

5. PROPOSED MITIGATORY MEASURES

e This chapter should set out the proposed measures to minimize the impacts
identified in Chapter 4 to acceptable levels (in that order of priority) including
conformity to laws, regulations, norms, guidelines. Mitigation methods should
be defined in specific practical terms. A rationale should also be presented for
selection of chosen mitigatory measures.

e Emergency response system/safety arrangement plan for any release of
radiation due to accidental fire, damages to structures of the storage facility
giving special reference to possible damages that may cause by the
construction and operation of the New Kelani Bridge Project any other natural
hazard such as floods etc. This plan should include;

o Types of emergencies which could handled.

o Facilities available/required at the site for such handling.

o Methods of recovery, containment, treatment of contaminated
environment (water, soil etc.)

o Analysis of the effectiveness of the measures proposed for
mitigation of the effects of external events that could be adversely
affect the safety and security of the radioactive material storage
facility.

6. ENVIRONMENTAL MONITORING PROGRAMME

A suitable monitoring programme including in-situ monitoring programme,
parameters to be monitored, frequency of monitoring of such parameters,
responsible persons/agency for monitoring in order to make a continuous
assessment of the state of the environment should be given.

An effective reporting procedure should be outlined. Availability of funds,
expertise, facilities for monitoring purpose should be mentioned.

7. CONCLUSION AND RECOMMENDATION

The environmental acceptability of the proposed project and key findings and
recommendations of the assessment should be given.

Any programme to improve general environmental conditions can also be stated

here.
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Table A 2. List of Preparers

Name

Designation

Signature

Eng. Dr. Jagath

Manatunge

Team Leader/Environmental
Specialist/Chartered Civil

Engineer

Dr. PM Digana Bandara

Environmental Specialist

Eng. Dr. Nalin de Silva

Geotechnical Engineer

Eng. Dr. Lalith

Rajapakse

Hydrologist

Officials of SLAEB and
SLAERC

Radioactive and source
information; security and

safety issues, etc.
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Ministry of Power and Energy

Brins omicas SuseN
Sri Lanka Atomic Energy Regulatory Council

Sod oo =l oo

wagy B ARRE / Gen /0 /B B4 ey B
My No Yt No

Project Director,
New Bridge Construction Project over the Kelani River,

Road Development Authority, No.951/5, BI, Divawanna Place,
Sri Jayawardanapura Mawatha, Rajaginiya

14% January 2016

his is to inform you that the following security armngements should be provided to the spent
source storage facility which will be listed as requirements 10 be implemented by the Sri Lanka
Atamic Encrgy Board once the plan is approved by the Sni Lanka Atomic Encrgy Regulmtory
Coungil

1. Protective Secured Main Gate with POPUP Barrer / Emplayee Entrance 1o be separated
2. Guard room with 24 Howor Security

- CCTV Monitor

- Alarm Monitor with Map and CCTV unegmtion

« Panic duress Button

- Walkie Talkies

- Toech

- Siren Alarm

- Mobtle Panic Buttons

« Console for all equipment

= Doors and Windows must be protected

3. Complete Protected Perimeter Fence
CCTV Perimeter Protection
4. Storage Building
- Steel Protective Doors with two Paddlocke/Keylocks (highly Secured 1ype)
- Access Control - Bio Metrics plus card plus PIN for all entrance and exit doors with
Iwo man rule
« Balanced Magnetic Switches on the doors
- Panic duress Button in all rooms and all areas inside the building
- Motion Sensors in All rooms
« CCTV Camera Covernge of main entrance and exits from Outside
- CCTV Camera Coverage of Main entrance and exits from inside
» CCTV Camera Coverage in All rooms
» Keypad Arm and Disarm inside the premises just near exit and entry points
- Radiation Monitor integrated with Alarm System
« CCTV Recording in secured Cabinet (60 days Storage)
- Remote Alarm Monitoring Capability and CCTV Monitoring
- Backup Power to cover 24 hours for all equipment installed
« Tamper Switch for all pancls and housings
= Lightening protection

re

4 palhe ol mad A ShAee iy st ae e A lARe am re ceges ane Baspens Taced Torn it o v an vl vunns y Hovagh Nadiman Ivotatine & logifoivens
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5. Safety Issues must be considered including firefighting/protection and Detection Equipment

6. Maintenance - At Least for Five Years

Thanking You,

Director General,
Sri Lanka Atomic Energy Regulatory Council

HL Anil Ranjith
Director General
Sel Lanka Atomic Energy Regulatory Councll

Council (SLAERC)
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Annex 3-1b. Approval from the Board of Atomic Energy Regulatory
Council (SLAERC)
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Facility specified by the SLAERC
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Be@0e » gobdndc deeDE gdmmens
Blatougy whod eiyppnes safh sewss m
Ministry of Power and Renewable Energy : }\
@ @ot B6D DEHBS OHDEs *@J

Boomms gmFsE oFsny seu
SRI LANKA ATOMIC ENERGY BOARD

o 60/460, cBuledst o, Bev. 600460, Buedenevssi ald, 60/460, Baseline Road,
Semiodo, Suge@Boy, HASTLagmy, Gsusdanindi iy, Orugodawalta, Wellampitiya,
B8 @utmd, Beorens. Sri Lanka,
806 o @B yuaa
aenm @, e_ingl @ev.
My No. Your No.

21.12.2015

Eng. DarshikaJayasekara

Project Director,

New Bridge Construction Project over Kelani River,
No 981/5B1, Diyawanna Place,

Sri JayawardanapuraMawatha,

Rajagiriya

Supplementary EIA (SEIA) to Retain the Spent Source Facility at the Same Location

Projects;  Relocation of Atomic Energy Authority (AEA) at Malabe and Expansion of its
Office and Laboratory Facilities - Phase 1 & 2

This refers to your letter Ref MOH/NKB/ENG/MAI/AEB, addressed me and dated 14/12/2015
regarding the above subject.

We have no objection for including the location shown in the attached drawing as an alternative
location for the Spent Source Storage Facility in the SEIA.

Please note that correct name of the facil ity is “Spent Source Storage Facility”.

= 2l
Director General
Sri Lanka Atomic Energy Board
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Annex 3-5: Detailed drawings:

i. Existing location of the SLAEB

- (same as Figure 1a)

ii. Proposed location of the proposed Spent Source Storage
Facility

- (same as Figure 1b)

iii. Layout plan of the proposed Spent Source Storage Facility
Premises

iv. Layout plan and details of the Spent Source Storage
Facility building
- (same as Figure 4)
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