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1. PROJECT SYNOPSIS

Project Title

Project Number

Country

Traceca Project - Implementation of Pavement Management Systems

Addendum No. 1, Component 2:
Preparation of a Road Improvement
Project Ashgabat to Mary Road (Section
Tedjen - Mary)

TELREG 9305

Republic of Turkmenistan

Project objective[s]:

Planned outputs

Project activities
since start

Project starting date:

Project duration

The objective of the Project is to assist Turkmenautoellari in maintaining
and improving the road system in Turkmenistan, with a specific focus on
the M 37 TRACECA road corridor between Ashgabat and Mary. This
objective will be achieved principally by the following main components:

e preparation of engineering designs and tender documents
e assistance with tendering including bid evaluation

» study of design capacity and safety issues where the M 37 road passes
through urban areas

e assistance to Turkmenautoellari with strengthening road maintenance
capability

The local personnel will be involved in all project tasks and trained in the
techniques introduced.

e mobilisation and commencement of services
» study of existing reports and available road and bridge data
e preparation/procurement of laboratory equipment

« field works and data collection of road surface/pavement and bridge
condition

» topographical survey

e geotechnical investigation and designs

e environmental investigation and assessment
e detailed design and tender documents

s procurement services

e project preparation
e mobilisation of Consultant’s staff and equipment
¢ commencement meetings with the TACIS CU and the recipient institute

* arrangement of logistics (accommodation, office, garage for equipment,
transport)

e preparation of contract for cooperation with Turkmenautoellari and
Institut Turkmendorprojekt (Ashgabat and Mary)

» commencement of field works (geotechnical works, topographical
survey, collection of road surface/pavement and bridge condition data)

Actual start of project activities on 12.11.1996

8 months
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SUMMARY OF PROJECT PROGRESS SINCE THE START

Commencement of Services

The start of the project in Turkmenistan is dated with the arrival of the
Consuiltant’s staff in Ashgabat on 12.11.1996. The first activities included the
arrangement of the logistics for the project (accommodation, office,
transportation etc.). Commencement meetings concerning cooperation with the
local  counterpart, Concern Turkmenautoellari and  the Institute
Turkmendorproyekt, were held. Consequently a contract for cooperation
between Kocks Consult GmbH and Institute Turkmendorproyekt was concluded
specifying the services to be provided.

On 16 and 17 November 1996 a joint site/road inspection by staff of the
Consultant and of Turkmendorproyekt was carried out for preparation of the field
works and to detail the Consultant’'s work programme. The logistical basis for

End of November 1996, after the preparation phase, the activities for the field
works for the Tedjen - Mary Road Improvement Project commenced including
topographical survey, geotechnical investigations, Falling Weight Deflectometer
survey, road surface/pavement and bridge condition survey.

Activities and Project Progress

All activities are carried out by the Consultant's staff together with specialists of
Turkmendorproyekt as an on-the-job training and transfer of technology.

Road and bridge condition survey

- FWD survey

- Visual road inspection and roughness measurement
- Bridge inspection and assessment of condition

Traffic survey
- Analysis of existing data

Geotechnical investigation
- Fieldworks and sampling
- Installation of a soils and materials testing laboratory

Topographic survey
~ Setting out of traverse, cross section and detailed survey
- Data compilation
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3. SUMMARY OF PROJECT PLANNING FOR THE REMAINDER OF THE
PROJECT

The activities for the next period will include :

Road and bridge condition survey

Continuation of the road inspection and measurements foliowed by evaluation of
the collected data as basis to determine the measures for improvement of the
road.

Traffic survey
Carrying-out of traffic counts and axle load surveys. Evaluation of the data and
preparation of traffic forecasts.

Geotechnical investigation

Continuation of the fieldworks and sampling. Completion of purchasing of
equipment for the soils and materials laboratory in Ashgabat. Commencement
of the laboratory testing.

Topographic survey
Continuation of the fieldworks. Data evaluation and mapping as basis for the
CAD supported engineering designs.

Environmental assessment

Fieldworks and data collection, analysis and evaluation of existing and newly
collected data under consideration of the national and EBRD guidelines for
environmental assessment.

Engineering design

Preparation of the detailed road design under consideration of the determined
measures for improvement of the road as well as environmental and road safety
requirements. Calculation of quantities and preparation of cost estimates.

Economic study
A detailed economic evaluation, comparing benefits and savings with the
implementation costs will be carried out.

Tender documents
Preparation of tender documents for open tendering according to the
procurement policies and rules of the EBRD.

Assistance with tendering
Assistance of Turkmenautoellari in all steps of the tendering process.

Strengthening road maintenance capability

~Assessment and analysis of the existing capability and preparation of
recommendations including planning, finance, management and equipment for
maintenance of the primary road network.
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PROJECT PROGRESS IN REPORTING PERIOD

introduction

The road improvement project from Ashgabat to Mary is subdivided into three
sections:

(i) Ashgabat - Kahka (130 km)
(ii) Kahka - Tedjen (80 km)
(i) Tedjen - Mary (143 km)

The Tedjen - Mary road section which is the Project described in this report and
the other two parts of the road improvement project running at the same time

The Tacis Coordination Unit in Turkmenistan assisted wherever possible the
Consuiltant and the Project respectively which is gratefully noted.

Mobilisation

Personnel
The Consultant’s personnel in Turkmenistan during the project progress period
included :

Project Director Werner P. Weiler KOCKS CONSULT GMBH
Project Coordinator Ulrich Willems KOCKS CONSULT GMBH
Senior Highway Engineer  Carsten Griese KOCKS CONSULT GMBH
Design Engineer Stefan Krause KOCKS CONSULT GMBH
Materials & Pavement Eng. Hans U. Zimmermann KOCKS CONSULT GMBH
Topographic Surveyor Dietmar Mattick KOCKS CONSULT GMBH
Engineering Coordinator Johann Rogalski KOCKS CONSULT GMBH
FWD/PMS Engineer Kimo Karini Phonix PC

Transport Economist/

Traffic Engineer John Field TECNECON

As described in the Inception Report for the purposes of the Tedjen - Mary road
improvement project and with regard to concurrently running project
components the Consultant has reinforced his team by an additional engineer.
Mr. Carsten Griese who was proposed as the Senior Highway and Design
Engineer will be supported by Mr. Stefan Krause as Design Engineer who will be
permanently located in Turkmenistan
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Equipment for fieldworks and laboratory testing
The following equipment was sent to the project area and used for the
fieldworks:

- Falling Weight Deflectometer (FWD)

— Bump Integrator Unit and MERLIN

- Tripmeter (longitudinal sensor)

- Axle weighbridge incl. dummy pads for weighing up to triple axle trucks

- Survey equipment including 1 total station, 2 levelling instruments and
various small measuring devices

- Office equipment including PCs, printer, copy and telecommunication
facilities

— For the establishment of a soils and materials testing laboratory in the
premises of the institute in Ashgabat most of the equipment was delivered
during the progress period. The complete list of equipment is shown in the
Inception Report.

Activities During the Reporting Period November 1996 to January 1997

Preparatory Works

In order to have reference points for all activities of the fieldworks the road
chainage was marked on the road where no km-posts were existing. The start of
project and the km O of the marking respectively is at the roundabout in the
eastern part of the Tedjen townpassage. End of the project was marked at
km 142.340 at the roundabout in the western entrance of Mary shortly before
the railway crossing.

Road and bridge condition surve y
FWD_measurements were carried out and completed on the road section

between Tedjen and Mary during the first two weeks of December 1996. The
measurements were done in both direction with a spacing of 200 m resulting in
one point per 100 m of road.

The Road Inspection and the collection of the road surface condition data
including roughness measurements has been completed to 70 % during the
present reporting period. Many of the road sections are in a poor or poor to bad
condition showing roughness values of IR 10 m/km and above. Very often the
road surface shows severe deformations (rutting, corrugations, cracking) which
together with the resulting failure of road surface drainage form considerable
danger to road users. For the field records of the data collection for road
geometry and road surface distress the formsheets attached in Appendix 1 are
used.
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According to the Terms of Reference a comprehensive Bridge Inspection of the
project road was carried out in December 1996. For a total number of 23 bridges
the present condition was investigated. Details of the condition survey and the
encountered damages are given in the Inception Report.

According to the determined mark of condition most of the bridges are in poor
condition. Two of the bridges, namely nos. 17 and 19, are in very bad condition,
their structural stability is questionable and prior to a future replacement
immediate action is necessary:

- single lane traffic (at least for trucks)
- speed limit of 30 km/h

This problem was discussed with Turkmenautoellari but an approach for the
solution has not yet been determined.

Traffic survey

With the arrival of the Transport Economist/Traffic Engineer in the end of
January the analysis of existing traffic data has started. First review of existing
data including the background of the existing data collection method carried out
that most of the data are incomplete and that the Consultant will have to base
his traffic forecasts on own surveys. Preparations commenced for traffic counts
and axle load surveys, to be carried out in February.

Geotechnical investigation and laboratory testing

The programme for the fieldworks for geotechnical investigation of the existing

road was determined and activities started accordingly including:

— Excavation of trial pits at the road edge down to the subgrade (natural ground
or the surface of the embankment fill), including measurement of thickness of
the existing pavement layers and extraction of material samples. The spacing
of the trial pits was 2 km to 3 km.

— Execution of dynamic penetrometer tests (DPL) and soundings with sampling
rod (BS) to at least 3.0 m to 5.0 m below road surface. The spacing of the
test locations is 1 km in general and at smaller distances when road or
subgrade conditions change.

The list attached in Appendix 2 gives an overview of the geotechnical
investigation/programme.

The existing laboratory equipment was inspected by the Materials Engineer of
Kocks Consult and representatives of Turkmendorproyekt to check available
equipment for function and suitability and to prepare a list of required equipment
(see Inception Report). After approval of the European Commission in Brussels,
the order for the purchase of new laboratory equipment was issued and the first
consignment arrived in Ashgabat on the 24 January 1997.
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Topographic survey

Prior to the survey works the Consultant's Surveyor formed survey groups of
staff provided by the institute and trained the local staff in the use of the survey
instruments especially the electronic theodolite (total station).

According to the Terms of Reference the topographical survey will cover the
paved areas and adjacent verges. A tacheometric survey of the entire road
section between Tedjen and Mary will be carried out. Due to logistical reasons
the fieldworks started from Mary. The existing road centreline and cross sections
to the pavement edges and edges of shoulders are surveyed in 50 m intervals,
which are reduced to 25 m or less when required by site constraints (e. g. at
junctions, built-up areas). The survey also includes topographical details like
existing roads, tracks, drainage structures, buildings etc. At the end of January
1997 more than 25 % of the topographical survey were completed.

The total station unit enables an easy recording of survey data and is part of the
Consultant’s electronic data processing system. The data evaluation of the
tacheometric survey results in coordinates and elevation for the respective point
and is ongoing parallel to the fieldworks.

Engineering design

The preparation of the detailed designs has started with discussions about
relevant design standards, installation of the Consultant's Computer Aided
Design (CAD) facilities and the mapping of the topographical survey data. A
sample for the layout of the design drawings was prepared and presented to
Turkmenautoellari and Turkmendorproyekt respectively. The drawing is of A 1
size, the horizontal alignment is shown at the scale of 1 - 2,000 and the vertical
alignment at a scale of 1 : 2,000/200 (horizontal/vertical). Comments on the
presented sample were incorporated and a copy of the agreed layout is
attached in Appendix 3 as an A 3 size reduced from the original A 1 size.

Tables

The achieved progress of the Tedjen - Mary road improvement project is
summarised in the tables (forms 2.2, 2.3 and 2.4) below.
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5. PROJECT PLANNING FOR THE NEXT REPORTING PERIOD

5.1 Planned Activities

The main activities for the next reporting period in February 1997 will be

5.2 Table

completion of the visual road inspection and roughness measurements

commencement and completion of traffic surveys including axle load
weighing

continuation of the geotechnical investigations

delivery of the second/final consignment for the soils & materials
laboratory and commencement of testing

continuation of the topographical survey and mapping

commencement of the environmental fieldworks

The proposed activities for the next progress periods are shown in the table
(form 1.6) below.
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Phgnix Data Collection Done by: i jDate: {State: 1:RACECA |
{Pavemant Consuttants I R A _
Road Number: Lane: Class Page of
Road Name: From station: to
Chainage 0: Existing Surface Layer:
Surface Pavement Change
Fromst.  Pavement Type: IFrom st. Pavement Type: From st. Pavement Type:
|
| N
Road Surface Distress Data
From St.: [To Station: JFrom St.: |To Station: WFrom St.:[To Station: )
Cracks m2 - I
Afligator cracks m2 ] o
Potholes m2 N )
|Settlement m2 B o
m2 —
Rutting 0 mm
0-10 mm -
i >10 mm B e
Patching m2 -
Ditches e
Culverts B
Drainange B

Kerb

L/R (mm)




Phanix “Data Collection/Geometry |Done by: Date: State: TRACECA
[Pavament Cansultants _ I S
Road Number: Lane: Class:
Road Name: From station: to station:
Chainage 0:
Width of the Road Additional Area

/ / / Station: m2 Type i

/ / / 7

/ / /

/ / / |

/ / / B

/ / /
I ‘Road Crossing Sideways

Left Right

Station: |R/L/B Station Type Width Matr Station Type Width Matr
Type: K=Kerb, S= Shoulder, D = Ditches, L = Lane regulate, F = Foot path, C = Culverts, Dr = Drainage

Material:

A = asphalt, C = Concrete, Gs = Grass, Gv = Gravel, S = Soil
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TRACECA- Project Kﬂcl(s

TELREG 9305

INGENIEURE
Pexoncrpykyms asroaoporn TEAJKEH - MAPBI. Teorexuuueckue M3bICKAHMA.
TEDJEN - MARY Road Improvement. Geotechnical Investigation Programme.
j Cropona Aara
Myuxr [Inkerax AOPOTM  TECTMPOBAH. UAM DPL BS [Tpoba
No. [KkMm] Ilp/Aes  B3stust mpober  [lypd  [raybuma, m] = [raybuna, m] IMpoba B
Point ~ Chainage  Road Side , Date of Testing DPL ‘BS [Depth in Samples
No. [km] ' Right/Left and Sampling ' Trial Pit. [Depthinm] m] Samples in
000 + 100 7 X) )
001 + 000 - X) )
i 002 + 000 R
003 + 000 i X - B
004 + 000 | B S
- 005 +000 - X) ) -
006 + 000 ' ) ] ]
007 + 000 X)
008 + 000 | | |
009 + 000 X)
N 010+000 |
B 011 + 000 X)
012 + 000 B I )
| 013+000 X) |
014 + 000 | o )
015+000 _ X) ]
- 016+ 000 _ } B
017 + 000 X)
i 018 + 000 ]
019 + 000 X -
020 + 000 ) i
021+000 - X) - ]
B 1022 + 000 ] _ -
023 + 000 X) |
024 + 000
025 + 000 3 X)
026 + 000 |
027+ 000 : X
028 + 000 I o
7029 + 000 | X) ,
030+ 000 | _ ;ﬁ
031 +000 X) l
032+000 ~ |
i 033 + 000 R |
034 + 000
B 035 + 000 L
I 036 + 000
037 + 000 R
. 038+ 000
i 1039 + 000 L B ]
| 040+ 000 R ) B
041 + 000 L X) B
042 + 000 R .
043 + 000 | L
i 044+000 R X)

243-68849TM1-AP2.XLS CTP 1/ Page 1



TRACECA- Project
TELREG 9305 ' Kﬂm(s
INGENIEURE
Cropona Aara
Nyuxr  Nuxerax AODOTM  TECTMPOBaH. uan DPL BS [Tpo6a
No. [xm] IIp/Aer  BasTus npobsr  Hlypd [rAy6uHa, M] [raybuna, m] Ipoba B
Point  Chainage  Road Side Date of Testing DPL BS [Depth in Samples
No. [km] Right/left and Sampling  Trial Pit [Depth in m] m] Samples in
045+000 L - o
0464000 R - I
0474000 "L X - )
8 _048+300 R 061296 4,90 480
o 0&&@7,,,?,:,‘*_, e ———— I
7/,
7 050 +300 L 06.12.96 X 4,90 480 BS-Samples  ASH
051+000 R - - '
052 + 000 R X
0534000 L 7 i
_054+000 R - ) -
R - Rt R
91 _056+000 R 30197 - 480 50 _ MRA
90 057+000 L 3n0197 - 460 450 _ MRA
8 058+000 R 10197 X 500 500 . MRA
88 059+000 Lo 300197 5,00 , 500  MRA
87 060 + 000 R 300197 500 500 7 MRA
6 061+500 L 05.01.97 X 390 T30 T  ASH
T6/1, T6/2
o I - o . _BS-Samples
| 86 062+000 R 300197 A0 ase  MRA
85 063+000 R WOLYT T T T sy 000 T MRA
84 064+ 000 L 29.01.97 X .50 5.00 . MRA
8 065+000 R 280197 500 500 _ MRA
82 066+000 Lo 280197 — 390 T 400 ___ MRA
81 067+000 R 280197 % i 4,90 4,90 ] _ MRA
80  068+000 L 27.01.97 480 500 o MRA
79 069+ 000 R 270197 - 460 460 ___ MRA
| 78 070+ 000 L 70197 X 500 T 500 B ____ MRA |
77 0714000 R 23.01.97 500 500 _ __MRA
76 072+000 L 23.01.97 - 4,70 A0 TTTMRA
75 073+000 R 23.01.97 X 500 500 ~ MRA
T75/1 ASH
T75/2,
» e o o BS-Samples o
74 0744000 L 20197 500 T sgp ____ MRA
5 074+500 R 041296 X 390 350 - ASH |
T5/1, T5/2
) o o o BS-Samples o
73 075+000 R 220197 420 S4s0 T MRA
72 076+000 L 21.01.97 X 450 00 T ~ ASH
T72/1
e ) : C e - ... BS-Samples
71 0774000 R 20197 T S 450 400 T . MRA
| 70 078+ 000 L 210197 500 50 __ MRA |
69 079+ 000 R 200197 X a0 40 T ____MRA
68 080+ 000 L 200197 X 490 5,00 - ~ MRA
67 0814000 ° R 200197 500 500 _ _MRA

Crp 2/Page 2
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TRACECA- Project
TELREG 9305 ’ Kucxs
INGENIEURE
CropoHna Aata
INyuxr  Tluxerask AOPOTM  TECTHPOBaH. MAU DPL BS [Mpo6a
No. [km] IIp/AeB  B3sTus npo6s Ulypd  [raybuna, m] [raybuna, m] [Tpoba B
Point  Chainage Road Side Date of Testing DPL BS [Depth in Samples
No. [km] Right/Left  and Sampling  Trial Pit [Depth in m] m] Samples in
66 082+ 000 L 1701097 X 500 500 " MRA
65 083+000 R 170197 - 500 500 MRA
64 084+000 L 160197 460 440 - MRA
63 085+000 R 160197 X 4% 490 ~ MRA
4 086 + 500 L 2911.96/41296 X 500 5,00 ASH
T4/1, T4/2,
T4/3,
o o L __BS-Samples
62  087+000 R 150197 470 4,70 MRA
| 61  088+000 L ©15.01.97 X 4,50 4,20 'MRA
60 089+000 R 150197 500 5,00 MRA
0890904000 L 130197 T ag0 450 _ MRA
58 0914000 R 13.01.97 X 380 400 ~ MRA
57 092+ 000 L 130197 T 460 4,70 ~ MRA |
| 56 093+000 L 10.01.97 4,60 5,00 _ MRA
55 094+000 L 09.01.97 X 3,90 4,30  MRA
54 095+ 000 R 109.01.97 X 420 4,50 ‘T54/1,T54/2 MRA
BS-Samples
3096000 LT os0n97 U 3g  ape . wma
52 097+000 R © 08.01.97 X 4,50 4,70 T52/1,T52/2  ASH
,BS-Samples
51 098+000 L 080197 X 5,00 5,00 T51/1,T51/2  ASH |
'BS-Samples
[ 50 099+000 R 27.12.96 500 500  MRA
491004000 L 271296 X 500 o500 MRA
3 101 + 000 R 29.11.96/3.12.96 X 3,50 2,80 ASH
‘T3/1,T3/2,
T3/2 ‘
o 'BS-Samples B
48 102+000 © L S 261296 T 490 4%  MRA
47 103 + 000 R 261296 X 470 14,90 T47/1,T47/2  ASH
BS-Samples
46 104+000 L 261296 460 480  MRA |
45 105+ 000 L 25.12.96 X 500 5,00 'T45/1,T45/2 ~ ASH
BS-Samples |
44 106+000 R 251296 500 500 ~ MRA |
[ 43 1074000 L 251296 45 450 MRA |
42 108+ 000 R 24.12.96 X 450 4,50 T42/1 ASH |
BS-Samples
41 109+000 L 241296 370 380 7 MRA
40 110+ 000 R 241296 X 430 4,50 MRA

243-688490\TMI-AP2 XLS
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TRACECA- Project
TELREG 9305 KucKs
INGENIEURE
Cropona Aata
Mynuxr  [Nuxerax AOPOTM  TECTHMPOBAH. MAM DPL [Tpo6a
No. [Kkm] Ilp/Aes  B3sTua apobor Wypd  [raybuma, m] [raybuna, Mm] [Tpoba B
Point  Chainage  Road Side Date of Testing DPL BS [Depth in Samples
No. [km] Right/Left  and Sampling  Trial Pit [Depth in m] Samples in
39 111 + 000 L 23.12.96 X 5,00 T39/1 ASH
BS-Samples
3 U2e00 R 00286 3g MRA
2 (37) 113 +200 L 129.11.96/3.12.96 X 4,00 ASH
T2/1
- o o o _BS-Samples -
36 114 + 000 R 19.12.96 X 3,90 T36/1,T36/2  ASH
BS-Samples
35152000 R o296 S50 s upa
34 116 + 000 L 18.12.96 X 5,00 T34/1,T34/2  ASH
BS-Samples
[ 3 eoo0 L mpes o sa T vma
32 118 + 000 R 17.12.96 X 4,70 T32/1 ASH
BS-Samples
31 119+000 L 171296 X 4% ) " T32/1  ASH
BS-Samples
30 1204000 R 171296 4% ] _ MRA
20 1214000 L 161296 o s0 . MRa
28 122 + 000 R 16.12.96 X 4,70 T28/1,T28/2 ASH
BS-Samples
213000 R s X sg e
26 124 + 000 L 13.12.96 X 3,90 T26/1,T26/2  ASH
BS-Samples
B Lseo0 R s s v
[ 24 126+ 000 0. R 13129 360 B . MraA
‘T23/1,T23/2  ASH
BS-Samples
| 23 127+000 L 12.12.96 X 3% L
| 22 128 + OOO o 4172‘1772 96/20.12. 96 . Y% . MrA
1 129+200 R 28.11.96/3.12.96 X 3,40 Ti/1,T1/2BS ASH
Sampies
[ 21 w0vo0 L mazss ag O wa
| 20 _131+000 R 121296 B 3% ~ 3 . MrRA |
19 132 + 000 R 11.12.96 X 4,30 T19/1 -T192  ASH
BS-Samples
BRE N R S AR TRET S P L Twma
17 134%000 L 1296 x 0 350 MR
16 135+ 000 R 10.12.96 4,00 MRA

243-68840\TM!-AP2 XLS
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TRACECA- Project KncKs

TELREG 9305
INGENIEURE
Cropona Aata
Mynxr  [Tuxerax AOPOTM  TECTUPOBAH. UAM DPL BS [poba
No. [km] - Ilp/Aes  B3sTus mpobor  Llypd = [raybuma, m]  [raybuna, m] Tpoba B
Point  Chainage  Road Side Date of Testing DPL BS [Depth in Samples
No. [km] Right/Left and Sampling Trial Pit [Depth in m] m} Samples in
15 136 + 000 R 10.12.96 X 3,70 3,80 T15/1 ASH
BS-Samples
14  137+000 L 10.12.96 360 3,70  MRA |
13 138000 L 10.12.96 X 3,80 310 MRA
12 139+ 000 R 9.12.96 | 3,70 2,80 ~ MRA
11 140 + 000 R 9.12.96 X 1,70 0,00 T11/1 ASH
BS-Samples
(10 141+000 L 9129 300 240 " MRA
9 142 + 000 L 9.12.96 X 3,00 3,00 T9/1,T9/2BS ASH
Samples

hpnMé:;aHux: x Lug};}q’m, KOTOPBIE AOAKHB! OBITh BBIPBITBI o
LEGEND: (X) !Trial Pit to be excavated o

X BeipbiTeie wypdsl
X Trial Pit executed

T23/t  lllypd No.23 spbopounas npoba No.l
_ T23/1 __ Trial Pit No. 23 extracted Sample No. 1

__BS - Ipo6s1_[1pobui (He6obiioit 0fbem) NOAyIeHHBIE myTem MOBH. 3OHAUPOBAHWA
BS - Samples _Samples (small quantity) extracted by sampling rod

Crp 5/Page 5
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