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Section 4. |
Existing Methodologies for Estimating Construction
Emissions

Many methodologies have been developed to calculate PM emissions from construction
activity. The basic limitations to developing a construction emissions methodology are how to
estimate the level of activity that occurs at a construction site and what emission factor is

' appropriate to use to calculate PM emissions.

Two basic approaches are used in collecting data for the development of emission inventories:
(a) “top down” methodology; and (b) “bottom up” methodology. The “top down” method uses
national and state data resources to estimate activity levels that are multiplied by general
emission factors to calculate emissions for a large region. The calculated emissions are then
apportioned to more resolved areas, such as county and sub-county levels using surrogate activity
level data, such as population or affected land area. The “top down” method for estimating
construction operation emissions uses a single-valued, composite emission factor of 1.2 tons
TSP/acre/month, multiplied by estimated acres of construction (derived from construction cost
data) and an average duration for construction. The “top down” method is cost-effective, but
does not usually provide an accurate reflection of emissions when broken down into the county
and subcounty levels.

The “bottom up” methodology may use multiple emission factors (for specific construction
phases and activities) and local activity data to calculate emissions. Local data includes
equipment population levels, construction permit information, and specific factors that affect
construction activity for that area, including construction equipment usage. “Bottom up”
methods more accurately reflect the actual construction emissions than is represented using a
“top down” method, but are labor-intensive and costly. A “bottom up” emission inventory is
preferred for spatial and temporal allocation needed by modeling applications.

Existing methodologies for estimating PM emissions from construction activities are

described below and are mostly “top down” methods. Their advantages and limitations are also
explained.

4.1 Methodology 1: General “Top-Down” Emission Inventory

Most “top down” emission inventories of PM emissions from construction activities have
utilized the current composite AP-42 emission factor as follows:

) BFPM-]( = k X EFTSP
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where: k = fraction of TSP that is PM-k
EF = emission factor, 1.2 tons TSP/acre/month

This emission factor requires only that the activity level (acres of construction and duration of
-the construction activity) be known for each type of construction. If construction activities are
controlled, a fractional control efficiency is utilized:

PM-k emissions = EFp), X acres of construction x months of activity x (I — CE)
where:  CE = fractional control efficiency

The acres of construction are determined, usually from a published relationship of
construction cost to acres disturbed. PM-k emissions are calculated by multiplying the TSP
emission factor of 1.2 tons/acre/month by the PM-k/TSP ratio, the total acres disturbed by the
construction activity and the months of activity. A control efficiency may be applied to reduce
emissions.

For example, the PM, emissions inventory for the Southern California Air Quality
Management District’s (SCAQMD) 1991 and subsequent 1994 Air Quality Management Plan
used a PM,, emission factor of 0.31 tons/acre/month. This factor was based on the TSP
emission factor of 1.2 tons/acre/month, a PM,, /TSP ratio of 0.52 (SCAQMD, 1991 and 1994),
and a 50% emission reduction to account for watering as a dust control measure.?

The ratios of PM, /TSP and PM, s/PM,, are important because of their use to project PM,,
and PM, 5 emissions from TSP estimates. A typical ratio of 0.30 is used for PM,, /TSP. The
Criteria Document for Particulate Matter (USEPA, 1996)° indicates a ratio for PM, /PM,, of

- approximately 0.15 for construction sites in Fresno, California. Other laboratory and field tests
have indicated ratios of crustal PM, 5 to PM, in the range of 0.05 to 0.20, and are documented
by Cowherd and I-‘Cuykendal.4 They recommended a PMZ_SIPMIO ratio of 0.15 for construction
operations because of the typical dominance of unpaved road emissions.

The information on the acres of land disturbed by construction activity can be obtained from
local government agencies and regional planning councils. Building permits usually specify the
area of land and/or the cost of the construction. Permits are typically issued by city or county
governments and require different levels of activity information.

The duration for an individual construction activity is likely to be identified in the building
permit. An average duration can also be estimated using the MRI-developed values of 6 months
for residential, 11 months for nonresidential, and 18 months for non-building construction.’ :
Construction activity information can also be obtained from two -major national sources, the
U.S. Bureau of Census and from the McGraw-Hill Construction Information Group’s Dodge
Construction Analysis System, an on-line service that provides monthly-updated construction
data for a fee. : '
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The disturbed area can be determined by using the cost of the construction activity and
published conversion factors for several construction types. This simple method uses the
aggregated cost of construction in an area which is available from the U.S. Bureau of Census,
Construction Statistics Division or from the U.S. Census Bureau’s annual publication, Privately
Owned Construction Authorized by Building Permits. The dollars-to-acres conversion factors are
presented in Table 4-1 and are from the MRI report, Emissions Inventory of Agricultural Tilling,
Unpaved Roads and Airstrips, and Construction Sites.

Table 4-1. Construction Dollars-To-Acres Conversion Factors (MRI, 1924)5

SIiC Factor
cade SIC description (acres/$10°) |
1521 General Contractors-Single-Family Houses ) 5
1522 General Contractors-Residential Buildings, Other Than Single-Family 5
1531  Commercial, Institutional, Manufacturing, and Industrial Buildings 5
1541 General Contractors- Industrial Buildings and Warehouses' 5
1542  General Contractors- Nonresidential Buildings, Other than Industrial 5
Buildings
1611 Highway and Street Construction, Except Elevated Highways 25
1622  Bridge, Tunnel, and Elevated Highway Construction 25
1623  Water, Sewer, Pipeline, and Communications and Power Line 5
Construction
1629 Heavy Construction; Non-building Structures Construction 150

Reference: Cowherd, Chatten, Christine Guenther, and Dennis Wallace. Emissions Inventory of
Agricuitural Tilling, Unpaved Roads and Airstrips, and Construction Sites. EPA-450/3-
74-085, U.S. Environmental Protection Agency, Research Triangle Park, NC, November
1974.

Acres under construction, if obtained from construction cost data, are usually temporally
resolvable only to a monthly level. It is possible to extrapolate to a daily emission estimate by
dividing either annual or monthly emission estimates by the appropriate number of workdays in a
month. - - -

Table 4-2 identifies the original data resources used by MRI for the estimation of
construction activity variables to support the methodology developed in 1974 for estimating
county-by-county construction activity levels and emissions. Annual TSP emissions were
estimated by MRI by determining the average construction duration (in months) for each type of
construction and multiplying by the monthly emission estimate.

TOP-CLASS CONSULTANT CO., LTD. NARUIN -4



. Table 4-2. Estimation of Construction Emissions—National Inventory by MRI

Variable - : Data resource -
Statewide dollars spent on U.S. Bureau of Census, Cansus of Construction 1972.
construction _
Dollars-to-acres conversion factors Developed by MAI using Gensus of Gonstruction 1972.
County acres under construction U.S. Bureau of Census, Census of Consiruction 1972,
construction employment data.
Average duration of construction Developed by MRI economists; 6§ months for residential,
11 months for nonresidential, and 18 months for nanbuilding
construction, ;

Reference: Cowherd, Chatten, Christine Guenther, and Dennis Wallace. Emissions Inventory of )
Agricultural Tilling, Unpaved Roads and Airstrips, and Construction Sites. EPA-450/3-74-
086, U.S. Environmental Protection Agency, Research Triangle Park, NC, November 1974,

Summary. Using a composite emission factor of 1.2 tons TSP/acre/month is believed to
overestimate PM, emissions from construction activities. The emission factor assumes all
construction produces emissions at the same level on a per acre basis. The indicator for the level
of activity that occurs at construction sites, dollar value of construction, is a good indicator of
activity but conversion factors may not be accurate for converting dollar value to acres for all
types of construction. The emission factor and the conversion factors were developed in 1974
and require changes to reflect current construction activity and economic factors.
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Project Setting
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Solid Barrier Settings

B oz ight. C:\Users\Ae\Doc \TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Left-2\VYK-Left-2.xdb - (m] X
| File | Edit | Settings | Run | Help |

BarerName  |Include |Startlat  Startlon  [Endlat  (Endlon |Height Thickness Excludesrc

Receptors

[ dB Foresight, C:\Users\Ae\D \TOP-CLASS\TCC Job\NOISE MAP\VYK\B Foresight\VYK-Left-2\VYK-Left-2.xdb =G X
| File | Edit | Settings | Run | Help |
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Contour Line Settings

|

dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Left-2\VYK-Left-2.xdb m]
File | Edit | Settings | Run | Help
Contour Lines, User Settings
[Noise Level | Include | Color Code | Color Hame | opacity Line Width  FontSize | Line Type
9 |100 Yes #FFO000 0.75 6 solid
10 97.5 Yes #ff3434 0.75 6 solid
1195 Yes #ff6868 0.75 6 solid
| 12 |925 Yes #ffaga9 0.75 6 solid
13 |90 Yes #633900 0.75 6 solid
14 87.5 Yes #975900 0.75 6 solid
15 |85 Yes #C28730 0.75 6 solid
16 [82.5 Yes #A40000 0.75 6 solid
17 |80 Yes #CB000O 0.75 6 solid
18 |77.5 Yes #FFO000 0.75 6 solid
19 |75 Yes #ff3434 0.75 6 solid
| 20 |72.5 Yes #ff6868 0.75 6 solid
21 |7 Yes #EBEB00 0.75 6 solid
22 67.5 Yes #FFFFO0 Yellow 100 0.75 6 solid
23 65 Yes #FFFF80 0.75 6 solid
24 625 Yes #00A251 0.75 6 solid
25 60 Yes #00D168 0.75 6 solid
26 |57.5 Yes #00FF7F 0.75 6 solid
Contour Lines Plot, User Settings
Plot Source Markers INo Plot Barriers Yes
Source Marker Style Star Barrier Line Width 1
Source Marker Size 4 Barrier Color | #00FFFF
Source Marker Color _ Border Line Width 1
Plot POR Markers INo Border Color ]
POR Marker Style [Pentagon Plot Height (Inches) 4
POR Marker Size 3 Plot h (DPI) 600
POR Marker Color wooeec2 |
oA o ° - v al Y a o
NILUBAUNTIINILKAUBILUI ﬂﬂUiL?NQﬂUﬁQN"ISii&I
Project Setting
dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Right-2\VYK-Right-2.xdb = O X
File Edit | Settings | Run | Help
| | o Settings |
Project Name VYK-Right-2 Site SPL Data (Current or Previous Project) Current Project
North Latitude 16.781139 Run Simulations For Full Project Site Yes
South Latitude 16.718211 Run Simulations For POR Points Yes
East Longitude 98.527519 Create Contour Lines Plots Yes
West Longitude 98.462311 Create Filled Contours Plots Yes
lution (divisions/axis) 100
Ground Type Mixed
Include Cmet Effect No
Co Factor Value (dB) 1
Reciever (Map) Height (m) 1.5
Include Ek Effects Yes
ber of Ek Levels 20
Output Data Folder Location |
C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Right-2\ 2
C T L CLA CC Jol AP oresigl ight s Browse
Elevations File Path |
bal mapper\VYK for dB.csv “ Browse
Site SPL Data Input, File Path (Previous Project) |
a
> Browse

Noise Level Prediction And Mapping
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Source Setting

[ dB Foresight. C:\Users\Ae\Dax TOP-CLASS\TCC Job\NOISE MAP\VYK\B Foresight\VYK-Right-2\VYK-Right-2.xdb - o X
| File | Edit | Settings | Run | Help |

SourceName Include |Number latitude [Longitude  |SWL [Atmo |SndHt Dir MidBand |

Solid Barrier Settings

- dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Right-2\VYK-Right-2.xdb - (] X
| File | Edit | Settings | Run | Help |
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Receptors

[ dB Foresight. C:\Users\Ae\Doc TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Right-2\VYK-Right-2.xdb = o X
| File | Edit | Settings | Run | Help |

Contour Line Settings

. dB Foresight. C:\Users\Ae\Documents\TOP-CLASS\TCC Job\NOISE MAP\VYK\dB Foresight\VYK-Right-2\VYK-Right-2.xdb — a X
| File | Edit | Settings | Run | Help |
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5191235310 Y9 JUNJIN u JD-800
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CODE

[SN108-0005-00

DATE

[P002.08.14

SPECIFICATION

MODEL : HYD. CRAWLER DRILL

CUSTOMER :

(JD—-800)

4 JUNJINCSM

JD-800 SN109-0005-00

1. Outline

JUNJINCSM hydraulic crawler drill is a drilling machine for blasting with dynamits in
the gquarries, and mining and construction site. It is mainly composad of Travelling
device as & base machins. Drifter, Guide shell, loading device as drilling device,
power unit and running device operated by diessl engine. Differently from
pneumatic drill, Air compressor and dust collector installed on the power unit

make a high efficient rock drilling with low ncise as much as possible.

—ee—
WWW.junjincsm.com = , JUNJINCSM
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PNE1SUIENBUNISVIYINDLENITEAULRY 9V ILATB9ANS (Fd)

JO-800 SN108-0005-00

2. Major Components

DustCaollector

FeadMotor

Centralizer .
DumpClsvis

% JUNJINCSM

WWWw.junjincsm.com

JD-800 SN109-0005-00

3. Coverage Range

1) Baom Up & Down With Guide Shdg

2] Boom U & Down Wik Track Oscllation
{ Hirizgeial Ol [ Hor2oatal Dl |

i

) Baom Up & Down With Guide: Slide d] Goom Up & Down With Track Cecilatian
[ wertical Ddil ) { Vertical Dl )

ey 13)

318
1800 2115

&) Boom Seing &) Treck Osclliation

; %7 JUNJINCSM

WWW.junjincsm. com
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PNE1SUIENBUNISVIYINDLENITEAULRY 9V ILATB9ANS (Fd)

JO-800 SN108-0005-00

71 Guide Tilting &) Gulde Swing

#l Horizontal Orilling Area 103 Werical Diill Area

s

I 2%

! % JUNJINCSM

WWWw.junjincsm.com

JD-800 SN109-0005-00
————— ]

4. Features

1) Powerful Dnifter JET-8
Dnfter model JET-8 with hydraulic hammenng system and hydraulic
motor easily and speedily performs Drilling 64—102 by hammering,
rotating and flushing the debris in the hole. Its simple and practical
compenents are different from the others.

(1) Special s=als adopted in the front and rear of the piston enhance its
durability.

@ Highly increased hammernng energy incraased drlling speed.

@ Chuck made of special alloy increases durability.

2) Innovative Power Unit

Alignment of power delivenng structure decreases the engine load, which
maximizes efficiency. High—performance compressor is installed to
increase air outflow and radistor & cooler is installed in an indepsndent
structure to enhance stability.

——AERTOrE—

|| COOLER FAN

3) Working safety

@ Tumbler length 2205mm and shoe width 340mm maximizes safety.

@ Ground clearance 540mm and track oscillation 11on either side prevent
the bottom from being damaged by projection on the rough zone.

% JUNJINCSM

WWW.junjincsm. com

TOP-CLASS CONSULTANT CO., LTD

NIANUIN §-3



PNE1SUIENBUNISVIYINDLENITEAULRY 9V ILATB9ANS (Fd)

JO-800 SN108-0005-00
——— ]

4) Anti—jamming system
Makes the stable operation possible en all kind of rock and makes an
easy operations by &n unskilled operator. This will be cperated only in

case the anti-jamming switch is on position.

5) Collaring
Collaring makes it easy to take a correct position for drlling and an
unskilled operator performs drilling correctly.

B} Travelling speed and Gradeability
The piston pump and travelling motor with high efficiency maximize its
travelling speed and gradesbility—Travelling speed : 3.8km/h ;| Max.
gradeability - 30

7} Maintenance and inspection
Panel typed bonnet and vertical typed fuel tank make more room for
checking and services.
The oil drain cocks installed on either side for engine oil, gesar box oil,
fusl, compressor cil make the cil exchange and cleaning sasy.

8) Powerful Dust Collector

@ Dust collector with 4 filters prevents dust from flying in drilling and its
filters are protected by air flushing in each filter.

@ To prevent the filter from being damaged by a water vein, shutter
installed within stop collecting dust in case a water vein appears during
drifling.

9) Comfortable and safe Cabin
Strong frame, safety glass on all directions, and safety net protsct the
operator and provide secure broad view in job site. Floating typed
operators seat with air—bellows protects the operator from vibration and

[
B
WWw_junjincsm.com B JUNJ'N CSM

JD-800 SN109-0005-00
[————————————————— ]

provides very comfortable working conditions. Air condition, radic, and
the heater are provided as basic specifications.

10) Sliding Suction Hood
With suction hood cab slided up and down by the operator in the cabin |,
the operator con performs drilling without others assistance correctly. The
hood stuck to the ground prevents the debns from flying in dnlling.

11} Auto Lubrication for Drifter
Without additional device, lubricating oil can be supplied from hydraulic
tank directly. The automatic lubncation system removes the
inconvenience of feeding oil frequently and protects the dnfter from being
damaged by lubrication oil shortage.

12) Centralized Electric Control Syatem
All the electnic control devices are centralized in the control box for

checking any trouble easily.

13) Pre—Cleaner(Cyclone}-Optional Parts
Pre—cleaner installed between hood and dust collector protects the
filters in the dust collector and the hose from being damaged by the
debris.

14} Auto Grease Gun
Befors the rod and the sleeve connected, greases the external screw by
only pushing the button, which helps the rod and the sleeve charged
tightly to get easily loosed.

15} Automatic Rod Changer
The operator connects or disconnects the rods by controlling only & few
levers in the cabin without an assistant. This automatic rod exchange
can be performed by means of sequential hydraulic schematic.
5 Redslincluding the first rod) can be equipped in the cartridge of ARG

_-——
WWW.junjincsm. com ' B Ju NJ'N cs“
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PNE1SUIENBUNISVIYINDLENITEAULRY 9V ILATB9ANS (Fd)

JO-800 SN108-0005-00

16} Cummins Engine with large output
Cummina engine with water cooling system supply sufficient power for
travelling or operating at job site. Especially its world wide semvices

network by Cummins will be a good point for the users.

17) Large Fuel Tank
Fuel tank can hold 250 liters and gives comparstively & long operating
duration. The residual fuel can be obsernved in sight unless engine room
openad.

18) Compressor On/Of Switch
Air compressor can be used only in cass compressed air required by
On/Off switch. The On/Off switch of compressor is effective to cut down
the engine fuel consumption by unloading the compressor at the Off
position.

: % JUNJINCSM

WWWw.junjincsm.com

JD-800 SN109-0005-00

L - . ]
5. Specifications

NO ITEM MODE.
JD-B00
Gross weight kg 10,560
I Qverall Overall lsngth mm 8,300
Cimsnsions | Overall width mm 2,470
Overall height mm 2,860
Ground clearance mm 540
Oscillating angle 11
2 Crawler
Gradsabillity s 30
Travaling spead km/h 3.8
Modsl B5.8-C (CUMMINS]
3 Engine Rated output ps/rom 166 / 2,200
Oscillating Angls : +11
Model JET-8B
Total Length Mm 1,132
Total Width Mm 378
Total Haight Mm 297
Weight Kaf 270
4 Drifter Impact Frequency iz 40~50
Rotaticnal Torqus Kgf-m Max. 88
Rotational Fregusncy | APM Max. 190
Impact Freguency Bar 130~170
Rotation Prassurs Bar 130
Flusing Pressure Bar Max. 14
Model CF75GIGHH-RAND}
; Air Working pressure kg/em® 10.6
° compresser | Free air delivery m? 5
Tank capacity m? 0.051
Overall lsngth mm 6,800(7,040)
Slide length mm 1,500
B Guide Feed langth mm 3,740(4,300)
Swing angls R/L. 65/ 50
Tilt angle s 180

] %7 JUNJINCSM

WWW.junjincsm. com
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JD-800 SN1098-0005-00 JD-800 SN109-0005-00
L ] - ]
NG P MODEL 6. Specification Diagram
a ITEM
JDO-800
Cwvarall length mim 2,100
T Boom Lift angle u/D. 50/30 ¥
Swing angle R/L. 45/15
Suction capacity | m¥min 24
8 Dust collsctor Numbsr of filters EA 4
Blow pressure mm/Ag 650 |] il
Waight kg 300 H
] Rod changsr
Numbesr of rods 441 / 2
| X
Bit dis ® 684~ D102 :J.i 1) =
Bit design CROSS,BUTTON o [C—) 1
10 Bit & Bod ; =] = |
Rod length mm 3,080(3.660) = ' g
Red section T38, T46 - H° - s
ra -
Rexroth Variable Pistor | 3 1
i1 Hyd. sys. Hyd. pump R 1 = le L
Pump %
[
Typs 8] D
12 | Auto rod changer
B Numbsr of Rod EA 4+1 l|. o=l .
. 5400«
| E [ . .
i o =
< NI
1974 =l
2860
—
-
bt H

= % JUNJINCsSM &

WWW.junjincsm. com 5 llu NJlN cs“
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501912NTUNN Y89 VOLVO 5u EC210B LC

NE1ITUTLNAUNISVIYLNDLEAITLAULHYIVDILATDIINT (D)

),q

+ Engine power, gross:
119 kW (159 hp)

+ Operating weight:
LC: 21,3 ~ 22,3t
NLC: 209 ~ 21,8t

« Buckets (SAE)

750 ~ 15501

« Turbocharged VOLVO diesel
engine with direct injection and
charged air cooler meets EU
Step 2 and EPA Tier 2 emission
standards

VOLVO EXCAVATOR

EC210B LC

EC210B NLC

MONOBLOCK/2-PIECE BOOM

« Contronics, advanced mode
selection system and
electronically controlled system

« 2 variable displacement axial
piston pumps. Independent and
simultaneous movements of the
digging equipment are controlled
by "Automatic Sensing Work
Mode"

- Cab
- EI(JOHOVHIC environment
— Low sound level
— Fittered air
~ Hydraulic dampening mounts

« Strong digging equipment,

produced by robotic welding

« High lifting, breakout and tearout

forces for tough digging
conditions

+ Undercarriage

- LC: Long undercarriage for
good stability
— NLC: Narrow width for easy
transportation

+ Auxiliary hydraulic valve as

standard

+ Prepared for a number of optional

items

VOLVO

ENGINE

The engine is a turbocharged, 4-stroke diesel engine with
water cooling, direct injection and charged air cooler that
meets EU Step 2 and EPA Tier 2 emission standards.
The engine has been developed especiaily for excavator
use, providing good fuel economy, low noise levels and a
long service life.

Air Filter: :

stage, includes pre-cleaner

Automatic Idling System: Reduces engine speed to idle
when the levers and pedals are not activated resulting in less
fuel consumption and low cab noise level.

Low-Emission Engine
Make: VOLvO
Model DED EAE2
Power output at 32 r/s (1 900 rpm)
Net (1ISO 9249/

DIN 6271)

Gross (SAE 11349)
Max. torque
No. of cylinders.

- 107 KW (145 ps / 143 hp)
119 KW (162 ps 7 159 hp)
647 N-m (66 kg:m ) at 1 425 rpm
6

Displacement - 571
Bore 98 mm
Stroke 126 mm

E ELECTRICAL SYSTEM

Well-protected electrical system with high capacity.
Waterproof double-lock harness plugs are used to secure
corrosion free connections. The main relays and solenoid
valves are shielded to prevent damage. A master switch is
standard.

Contronics, provides advanced monitoring of machine
function and \I“]’JD\HIHI Lh:-'lgﬂﬂ‘xll[ information.

Voltage - 24V
Batteries 2x12V
Battery capacity 150 Ah

Alternator 28V/80A

UNDERCARRIAGE

The undercarriage has a robust X-shaped frame, greased
and sealed track chains are standard,

Lc
No. of track shoes 249
Link pitch 190 mm
Shoe width, triple grouser 600 / 700 / 8OO / 900 mm
No. of lower rollers - - -« 2x9
No. of tap rollers . 2x2
NLC
No. of track shoes 2x46
Link pitch B 190 mm
Shoe width, triple grouser 600 / 700 / BOO / 900 mm
No. of lower rallers 2x7
No. of top rollers 2x2

E DRIVE

Each track is powered by an automatic two-speed shift
travel motor. The track brakes are multi-disc, spring-applied
and hydraulic released. The travel motor, brake and planetary
gears are well protected n the track frame

Max, tractive effort 183 kN
Max, travel speed 32/
Gradeability . .....35°(70%

a SLEW SYSTEM

The superstructure is slewed by the means of an axial piston
motor and a planetary reduction gear. Automatic slew
holding brake and anti-rebound valve are standard.

Max. slew speed - ) smmn s 11,6 rpm

SERVICE REFILL CAPACITIES

Fuel tank . 3501
Hydraulic system, total 2951
Hydraulic tank 1601
Engine oil . . 251
Engine coolant peeene pereeees 27,51
Slew reduction unit - . . 61
Travel reduction unit 2x581

TOP-CLASS CONSULTANT CO., LTD
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E HYDRAULIC SYSTEM

The fydrawlic system, named A utomatc Sensimg Vo
Mode is designed for high-productivity. high-digging capacity.
thigh-maneuvening precision and good el economy.

The summation sysem, boom am and siew pricrity along

with boom and am regenemtion are provides optimom

parfomance.

The following important functions are included in the system:

‘Summation system: Combining the flow of both hydraulic

pumps to ensure quick cycle times and high productivity.

Boom priority: Gives priority to the boom operation for faster

raising when loading or deep excavetion.

Arm priority: Gives priority to the arm operation for faster
cycle times in leveling and for increased bucket
filling when digging.

Slew priority: Supplies pricrity to the slew operation for

faster slew simultanaous operations.

Regeneration system: Prevents cavitation and provides flow o

other movements during simutaneous
oparations for magimum productivity.

Power boost: Al digging and ifting forces are increased.

Holding valves: Boom and arm holding valees prevent the

digging equipment from creeping.

Power Max: All function speeds are inoreased.

@NETUTENBUNISVYLNDHENITEAULTEIVDILATBIANT (FiB)

The operator's cab has sasy access wa a wide ooor opening.
The cab is supported on hydrawlic dampeaming moounts o
reduce shook and wbration levels These along with a sound
absorbing liming provide low noise levels. The cab has
exailent al-round wisibity. The front windshiald can easily
slide up into the cedling and the lower front glass can be
removed and stored. The glass is stored in the door

Integrated air conditioning and heating system:
The presswized and fikered cab air is supplied by automati-
cally controlled fan. The air is distributed via 13 vents.

Ergonomic operator's seat: The adjustable seat and joystck
consoles move independently to accommodate the operator.
The seat has nine different adjustments and a seat belt to
meat any operator's comfort and safety.

Sound Level:
Sound level in cab
according to IS0 6396 - --. .-
External sound level
according to IS0 6385 .- .-
(Directive 2000/14/EC)

weooo-Lph 72 dB{A)

coee e L 102 SB(A)

GROUND PRESSURE

® Long crawler machine with 5.7 m monoblock boom, 2,9 m arm, 920 | (740 kg) bucket and 4 200 kg countenweight

Description Shoe width Operating weight Ground pressure Overall width
600 mm 21 340 kg 44,3 kPa 2 990 mm
T 700 mm 21 790 kg 387 kPa 3 090 mm
riple grouser
800 mm 22 060 kg 34.3 kPa 3190 mm
900 mm 22 340 kg 30,9 kPa 3290 mm

® Narrow long crawler machine with 5,7 m monoblock boom, 2,9 m arm,

920 1 (740 kg) bucket and 4 200 kg counterweight

Description Shoe width Operating weight Ground pressure Overall width
600 mm 20870 kg 46,7 kPa 2 800 mm
T 700 mm 21290 kg 40,9 kPa 2 900 mm
riple grouser
800 mm 21 550 kg 36,2 kPa 3 000 mm
900 mm 21820kg 326 kPa 3 100 mm

Sound Level:
Sound level in cab
according to ISO 6396
External sound level
according to ISO 6395
(Directive 2000/14/EC)

LpA 72 dB(A)

LwA 102 dB(A)

Main pum
Type ----------- 2 xversbie dsplacement axial piston pumps
Magmum fiow - - - 2 x 200 Vmin
Pilat pum|
Type -- -« - - - - Gaar pump
Magmum flow - -- 1 x 19 ¥min
Hydraulic motors
Trawal ----- oo iarable displacement axlal piston motors
Slew - - Fmad displacement azial piston motor with
mechanical brage
Relief valve setting
Implemeant - - -- - - - 32,4/ 34.3 Mpa
Trawel circutt - - - - - 34.3 Mpa
Slew crcult - - - - - 28,5 Mpa
Pliot circutt - - - - - - 1.9 Mpa
Hydraulic cylinders
Moneblock boom - - - -2
bore § stroke - - -#125 %71 235 mm
15t boom of 2-plece boom - -2
bore x stroka - - - -#125x 1 235 mm
2nd boom of 2-plece boom -1
bore X 5troie - - #1860 x 1 070 mm
AT oo A
bore x stroks -#135 x 1 540 mm
Bucikat - - - - -1
Dore x stros -- 2120 x 1 080 mm

TOP-CLASS CONSULTANT CO., LTD
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MAX. PERMITTED BUCKETS

Note: 1. Bucket size based on SAE-J236, heaped material with a 1:1 angle of repose.
2. "Max permitted sizes” are for reference only and are not necessarily available from the factory.

® Max. permitted sizes for direct fit buckets:
Long crawler machine with counterweight 4 200 kg

5,7 m Boom
Useciption Lt 25 m Arm 29 m Arm 39 m Am
GP bucket 1,5 t/m* I 1 550 1450 1250
GP bucket 1,8 tm’ I 1350 1275 1100
RB bucket 1,8 t/m* I 1 200 1125 950
RB bucket 2,0 t/m* | 1100 1025 900
* Max. permitted sizes for quick fit buckets:
Long crawler machine with counterweight 4 200 kg *
5,7 m Boom
Desaription Hndt 2,5mArm 2,9 m Arm 3.9 m Arm
GP bucket 1,5 t/m* | 1475 1375 1175
GP bucket 1,8 t/m® | 1300 1200 1025
RB bucket 1,8 t/m* I 1300 1200 1025
RB bucket 2,0 tm* I 1150 1075 900
® Max. permitted sizes for direct fit buckets:
Narrow long crawler machine with counterweight 4 200 kg
5,7 m Boom
Description ak 25 m Arm 2,9m Arm 39 m Arm
GP bucket 1,5 t/m* I 1375 1300 1125
GP bucket 1,8 t/m* I 1200 1125 975
RB bucket 1,8 t/m? | 1075 1000 850
RB bucket 2,0 t/m* I 1000 925 800
® Max. permitted sizes for quick fit buckets:
Narrow long crawler machine with counterweight 4 200 kg
5,7 m Boom
Hasaripton St 25 m Arm 29 m Arm 39 m Arm
GP bucket 1.5 t/m* I 1325 1225 1050
GP bucket 1.8 t/m* I 1150 1075 925
RB bucket 1.8 m’ I 1025 950 800
RB bucket 2,0 t/m? I 950 875 750

* Long crawler machine

DIMENSIONS

[

s . 5,7 m Boom
Description Unic 2,5 m Arm 2,9 m Arm 3,9 m Arm
A. Overall width of superstructure mm 2700 2700 2700
B. Overall width mm 2990 2990 2990
C. Overall height of cab mm 2930 2930 2930
D. Tail slew radius mm 2750 2750 2750
E. Overall height of engine hood mm 2330 2 330 2 330
F. Counterweight clearance * mm 1025 1025 1025
G. Tumbler length mm 3 660 3 660 3 660
H. Track length mm 4 460 4 460 4 460
| Track gauge mm 2 390 2 390 2 390
J. Shoe width mm 600 600 600
K. Min. ground clearance * mm 460 460 460
L. Overall length mm 9 750 9 690 9670
L. Overall length mm 9510 9470 9370
M. Overall height of boom mm 3120 3 000 3 550
M. Overall height of boom mm 3040 2 960 3630

* Without shoe grouser

TOP-CLASS CONSULTANT CO., LTD
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DIMENSIONS
® Narrow long crawler machine
= U 5,7 m Boom
ipti it
SHpBOn - 2,5m Arm 29 mArm 39mArm
A. Overall width of superstructure mm | 2700 2700 2700
B. Overall width mm 2800 2800 2 800
C. Overall height of cab mm ‘ 2930 2930 2930
D. Tail slew radius mm 2750 2750 2750
E. Overall height of engine hood mm ‘ 2330 2330 2330
F. Counterweight clearance * mm 1025 1025 1025
G. Tumbler length mm ‘ 3370 3370 3370
H. Track length mm 4170 4170 4170
I. Track gauge mm ‘ 2 200 2200 2200
J. Shoe width mm 600 600 600
K. Min. ground clearance * mm ‘ 460 460 460
L. Overall length mm 9 750 9 690 9670
L. Overall length mm l 9610 9570 9470
M. Overall height of boom mm 3120 3 000 3550
M. Overall height of boom mm | 3040 2960 3630
* Without shoe grouser
® Boom
Description 57m 5,57 m 2-piece
Length 5910 mm 5 780 mm
Height 1585 mm 1570 mm
Width 670 mm 670 mm
[ Length Weight 1785 kg 2090 kg

* Includes cylinder, pin and piping

Height
||
k Length
® Arm
Description 25m 29m 39m
Length 3 530 mm 3 900 mm 4 940 mm
Height 880 mm 880 mm 820 mm
Width 440 mm 440 mm 440 mm
Weight 975 kg 1000 kg 1135 kg

* Includes cylinder, piping and linkage

WORKING RANGES & DIGGING FORCES

@ >

G

-H "

[
|
I

* 57 m monoblock boom with direct fit bucket:

>

5,7 m Boom
e3ctplion UEE 2,5 m Arm 2,9 m Arm 3,9 m Arm
A Max. digging reach mm 9 540 9940 10 760
B. Max. digging reach on ground mm 9350 9750 10610
C. Max. digging depth mm 6330 6730 7730
D. Max. digging depth mm 6110 6510 7 550
E. Max. vertical wall digging depth mm 5520 5830 6570
F. Max. cutting height mm 9220 9 450 9 620
G. Max. dumping height mm 6430 6 650 6 850
H. Min. front slew radius mm 3 670 3 650 3 640
# Digging forces with direct fit bucket

o \ 5,7 m Boom
Pescription Hnit 2,5 m Arm 29 m Arm 3,9 m Arm
Bucket radius mm 1470 1470 1470
g\z:f:;ﬂ o ;’;*5:3‘ saE |k 122,6/130.4 122,6/1304 122611304
3&2‘;’;‘:‘"3?0‘;:2; s;g:gl 150 KN 136,3 /1471 1363/ 147,1 1363 /1471
{:Zﬂg"ﬂ:;ﬂ;‘gom SAE KN 110.4/117.2 95.6/103.0 80.2 /86,3
I:iﬁ;f?’;;;t"msn 150 [« 113,7 /1207 98,2/ 1049 819/883
Rotation angle, bucket deg 175 175 174

TOP-CLASS CONSULTANT CO., LTD
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WORKING RANGES & DIGGING FORCES LIFTING CAPACITY (At the arm and without bucket)
i Note: For lifting capacity including bucket, simply subtract actual weight of the direct fit bucket or the bucket with quick fit from the following values.
B
H—
EC210B LC
G.Acmss w 30m 45m 60m 75m 90m Max. reach
related
Alon Max.
Byt [E |y [0 | b [or | (o[ 8 | b [ & [0
r X
| | BOm kg 5190 5190 5280 4220 6850
l \ 45m kg ‘6610 6610 ‘5680 5130 5360 350 5360 350 7590
8 with 600 mm shoe 30m kg 8 500 7420 6510 4890 5420 3500 4910 3180 7980
F \ 4 200 kg CWT 15m kg *10140 6940 7350 4660 5300 3400 475 3050 BO70
monoblock boom om kg 10880 6730 7230 4500 5220 3320 480 3110 7870
G 57m+Am25m 15m kg 9840 ‘9840 ‘10800 6600 7180 4460 5350 3400 7360
(| - -30m kg *13870 13270 ‘9930 6790 7260 4520 6520 4110 6460
45m kg '10700 ‘10700 7650 7070 6720 6150 4960
A
60m kg 4800 4800 4160 3850 7300
45m kg 540 5200 ‘5040 3650 M0 3210 8000
with 600 mmshoe  30m kg 7950 7570 ‘6210 4050 5420 3540 44220 2970 8370
4200 kg CWT 15m kg ‘9750 7040 ‘7120 4700 5320 3420 4440 2860 8460
monoblock boom Om kg '4920 4920 ‘10740 6760 7260 450 5220 3330 4540 2010 8270
jl 57m+Am29m 5m K 9380 ‘9380 ‘108% 6680 7170 4450 510 3300 4830 3140 7780
30m kg 14700 13140 "10260 6740 7210 4480 5850 3710 6940
45m kg 11950 11950 'B4%0 6950 4% 5150 5570
50m kg 4010 3820 320 3210 8250
45m kg 420 3740 3220 279 8870
L1 with 600 mmshoe  30m kg ‘6410 6410 ‘5300 5080 ‘4750 3600 ‘3980 2670 ‘3320 250 9210
4200 kg CWT 15m kg 'B1S0 ‘8150 'B470 7250 ‘6350 4770 ‘5320 3440 4040 2590 ‘3530 2460 9280
monoblock boom Om kg 6940 ‘6940 '99%0 679 7240 4520 5200 3300 3970 2530 3900 2480 9110
57m+Am39m asm kg ‘9110 ‘9110 ‘10700 6570 7100 4310 5100 3210 4150 2630 8680
. iece b e e Bt 30m kg 12770 12700 ‘10640 6540 7050 4330 500 3200 4710 2980 7930
557 m 2-piece boom with direct fit bucket: 45m kg ‘14180 12080 ‘9720 6650 ‘7120 4410 5000 3760 6770
e . 5,57 m 2-piece boom
Description Unit 25 m A oA 39 mAm 50m g 7590 759 6670 5260 5660 4300 6740
. ' - 45m kg 12070 12070 8580 B0 690 5100 5500 3550 7490
A. Max. digging reach mm 9450 9840 10 680 with600mmshoe  30m Kg ‘9060 7410 7530 4880 5400 3470 4980 3200 7880
B. Max. digging reach on ground mm 9280 9 680 10530 4200kg CWT 15m kg 110850 6900 7400 4620 5280 3360 4820 3070 7970
s 2-piece boom om kg *10690 6670 7220 4460 5210 32%0 4950 3140 7770
C. Max. digging depth L1 5930 6 300 7240 557m+Am25m 45m kg ‘10430 ‘10430 ‘9580 6630 7170 4420 ‘5420 3440 7250
D. Max. digging depth mm 5820 6 200 7150 30m kg 7450 670 5400 4510 4770 4210 6340
E. Max. vertical wall digging depth mm 4910 5320 6180 45m kg
F. Max. cutting height mm 10 390 10710 11180 S0m. & BUO_BA40 BEAS0T 53, St S L
et it e S 45m kg 'B270 ‘8270 ‘8130 8130 ‘6730 510 550 3610 ‘4050 3200 7900
- Max. dumping height (W with600mmshoe  30m kg ‘9570 7510 7330 4930 5450 3510 ‘4140 2990 8280
H. Min. front slew radius mm 2740 2 440 2 B40 4200 kg CWT 15m kg *10690 7010 7450 4660 5310 3380 ‘4400 2870 8360
2-piece boom Om kg 5400 5400 ‘10830 6700 7240 4480 5210 3290 4610 2920 8170
® Digging forces with direct fit bucket 557Tm+Am29m a5m kg 9860 ‘9860 '99%0 6620 7160 4400 5190 3270 5020 3170 7680
5,57 m 2-piece boom 30m kg 10440 ‘10440 BI0 6690 ‘6060 4450 4740 3770 6820
Description Unit . 45m kg
i 25mArm 29 m Arm 3.9 mArm
60m kg ‘4850 ‘4850 4 350 3800 3210 ‘3210 8160
Bucket radius mm 1470 1470 1470 45m kg 5070 ‘5070 5430 5370 5080 3720 3180 2800 8790
Breakout force — buickst with600mmshoe  30m kg 12130 "12130 ‘8360 7940 ‘6650 5070 5530 350 3710 2630 ‘3260 2570 9120
(Normal / Power boost) SAE kN 122611304 1226/1304 122611304 4200 kg CWT 15m kg ‘9430 9430 '9800 7240 7370 4750 5350 3410 4030 2560 ‘3460 2470 9200
2-plece boom Om kg 7400 7400 ‘10700 6750 7270 4480 5190 3260 3960 2500 ‘3810 2480 9030
Breakout force — bucket < p .
(Normal / P Tor) I1SO kN 1363/1471 136,3/1471 136,31/ 147.1 557Tm+Am39m a5m Kk 9530 9530 10530 6510 7090 4330 5100 3180 4200 2640 8590
owe 30m kg 13220 12600 ‘9420 6480 7000 420 5100 3180 4660 3010 7840
e o SAE KN 110,4/117,2 956/ 103,0 80,2 /863 28Tl ST BEA P60 A4 MI0: /3830 76500
(Normal / Power boost)
Tearout force - arm Notes: 1. Machine in "Fine Mode-F" (Power Boost), for lifting capacities.
(Normal / Power boost) IS0 kN 13771207 98,2/104.9 818/883 2. The above loads are in compliance with SAE and ISO Hydraulic Excavator Lifting Capacity Standards.
3. Rated loads do not exceed 87% of hydraulic lifting capacity or 75% of tipping load.
Rotation angle, bucket deg 175 175 174 4. Rated loads marked with an asterisk (*) are fimited by hydraulic capacity rather than tipping load.

TOP-CLASS CONSULTANT CO., LTD NANWIN §-11



@NETUTENBUNISVYLNDHENITEAULTEIVDILATBIANT (FiB)

LIFTING CAPACITY (At the arm and without bucket)

Note: For lifting capacity including bucket, simply subtract actual weight of the direct fit bucket o the bucket with quick fit from the following values

EC210B NLC
(e frose e 30m 45m 60m 7.5m 90m Max. reach
e S S P S A S I
undercariage | jouer mm
60m kg ‘5190 4790 5280 3820 6850
45m kg 6610 ‘6610 *5 680 4630 4900 3240 4800 3170 7590
with 600 mm shoe  30m kg ‘8500 6640 ‘6510 4400 4810 3150 4360 2860 7980
4200 kg CWT 15m kg 10130 6180 6520 4170 4690 3050 4210 2740 8070
monoblock boom om kg 9880 5970 6350 4020 4610 2980 4310 279 7870
57m+Am25m A5m kg ‘9840 ‘9840 9840 5930 6300 3980 4730 3050 7360
30m kg ‘13870 11540 ‘9930 6030 6370 4040 5750 3680 6460
45m kg ‘10700 ‘10700 7650 6300 6720 5500 4960
60m kg 4800 4800 4160 3480 7300
45m kg ‘5340 4710 4960 3300 410 2950 8000
with 600 mm shoe  30m kg 7950 6780 ‘6210 4460 4850 3190 4070 2670 8370
4 200 kg CWT 15m kg ‘9750 6270 6570 4220 4720 3070 3940 2570 8460
monoblock boom Om kg ‘4920 490 9910 6000 6370 4040 4620 2980 4020 2600 8270
57m+Am29m .15m kg ‘9380 9380 9820 5920 6290 3970 450 2950 430 2810 7780
40m kg ‘14700 11410 9890 5980 6310 4000 5160 330 6940
45m kg ‘1190 11770 'B4% 6190 6490 4610 5570
60m kg ‘4010 3470 ‘3230 2900 8250
45m ig 420 3380 3220 2510 8870
with 600 mm shoe 30m kg ‘6410 ‘6410 *5 300 4590 "4 750 3240 3660 2390 ‘3320 2300 9210
4200 kg CWT 15m kg 'B150 ‘8150 'B470 6470 ‘6350 4280 4740 3080 3580 2320 3410 2200 9280
monoblock boom Om kg ‘6940 6940 9970 6030 6380 4040 450 2950 350 2260 3450 2210 9110
57m+Am39m -15m kg ‘9110 ‘9110 9720 580 6220 3800 450 2860 3670 2340 8680
30m kg ‘12770 10990 9680 5780 6170 3850 4490 2850 4160 2650 7930
45m kg ‘14180 11250 ‘9720 5890 6260 3930 5210 3350 6770
B0m kg 7590 7590 "6 670 4760 *5 660 3880 6740
45m kg ‘12070 ‘12070 ‘8580 7210 ‘690 4610 4880 3200 74%0
with 600mmshoe  30m kg ‘9960 6630 6770 4310 479 3110 4420 2890 7880
4200 kg CWT 15m kg 10120 6130 6500 4130 4670 3010 4260 2750 7970
2-piece boom om kg 9850 5900 6330 3980 4600 2940 4370 2800 7770
557m+Am25m A5m ky ‘10430 ‘10430 ‘9580 5870 6280 3930 4820 3080 7250
30m kg 7450 5990 '5400 4020 470 3760 6340
45m kg
80m kg 6440 6440 ‘6350 4850 4140 3530 7200
45m kg ‘8270 'B2I0  'B130 7370 '6730 4690 4940 3260 4050 2960 7900
with 600 mm shoe  30m kg ‘9570 6780 6840 4430 4830 3150 4120 2680 8280
4200 kg CWT 15m kg 10240 6230 6560 4180 4700 3030 399 25710 8360
Z—ﬁGCBDOOHI om kg *5 400 “5 400 9890 5300 6350 3990 4600 2940 4070 2610 8170
557m+Am29m 15m kg 9860 ‘9860 9800 5850 6270 3920 4560 2920 4430 2830 7680
30m kg ‘10440 10440 8170 5930 6060 3970 ‘4740 3370 6820
45m kg
60m kg 4 850 4850 4350 3440 ‘3210 2920 8160
45m kg 5010 5070 ‘5430 4870 5060 3360 3180 250 879
with600mmshoe  30m kg 12130 ‘12130 ‘8360 7130 ‘6650 4580 4910 3210 3640 2360 3260 2290 9120
4200 kg CWT 15m kg 9490 ‘0400 'OBY0 6460 6660 4260 4730 3050 3570 2280 3440 2200 9200
2-piece boom Om kg 7400 7400 990 5980 6370 4000 4580 2910 3500 2220 3480 2210 9030
557m+Am39m -15m kg 9530 ‘9530 9690 5750 6200 3840 4490 2830 3710 2350 B5%0
30m kg ‘13220 10880 '9420 5720 6160 3810 4450 2830 4230 2670 7840
45m kg 7170 5850 5160 3910 4170 3420 6660
Notes: 1. Machine in “Fine Mode-F" (Power Boost), for fifting capacities.

2. The above loads are in compliance with SAE and 1SO Hydraulic Excavator Lifting Capacity Standards.
3. Rated loads do not exceed 87% of hydraulic lifting capacity or 75% of tipping load.

4. Rated loads marked with an asterisk () are limited by hydraulic capacity rather than tipping load.

Engine

Turbocharged, 4 stroke diesel
engine with water cooling, direct
injection and charged air cooler
that meets EU Step 2
requirements.

3-stage air filter with indicator,

ncluding pre-cleaner

Block heater, 240 V

Air intake heater

Electric engine shut-off

Fuel filter and waiter separator

Fuel filer pump: 50 Vmin with
automatic shut-off

Coolant filter

Auternator, 80 A

Electric / Electronic control
system

Contronics

— Advanced mode control system

- Self-diagnastic system

Machine status indication

Engine speed sensing power control
"Power Max™ mode system

Cab and interior
Seat:
— Fabric seat
— Fabric seat, with heater
— Falwic seat, with heater and
air EUSPE(\E\O’\

Engine
Diesel coolant heater
Tropical cooling kit

Electric
Extra lamps:
— Cab-mounted 3, (front 2, rear 1)
— Counterweight-mounted 1
Overioad warning device
Ratating warning beacon
Travel alamm

STANDARD EQUIPMENT

Automatic idiing system
One-touch power boost
Safety stop/start function
Adjustable monitor
Master swilch
Engine restart prevention circult
High capacity halogen lights:
— Frame mounted 2
— Boom mounted 2
Batteries, 2 x 12 V /150 Ah
Start motor, 24 V/ 4.8 KW

Hydraulic system
Automatle hydraulic system

— Summation system

— Boom priority

— Arm priority

~ Slew priority
Boom and arm regeneration valves
Slew antl-rebound valves
Boom and arm holding valves
Multi-stage fitering system
Cylinder cushioning
Cylinder contamination seals

ALTERNATIVE

Track shoes
600/700/800/300 mm track shoes
wilh triple grousers

o

Hydraulic system
Hose rupture valve: boom, am
Control joystick, with 3 switches each
Pump flow control for hammer &
shears
Hydraulic piping
— Hammer & shears:
7 pump flow
2 pump flow
Additional return fiter
Extra piping for slope & rotator
~ Slope & rotator
— Grapple
— Oil leak (drain) line
— Quick fit piping
Volvo hydraulic quickfit, $1 size
Hydraulic oil, IS0 VG 32
Hydraulic oil, ISO VG 68
Hydraulic oll, biodegradable 32
Hydraulic oll, biodegradable 46
Boom fleating function

Control joystick, with 5 switches each ~ Door locks
Auxiliary hydraulic valve — Tinted glass
Straight travel circuit — Flaor mat
Automatic two-speed travel motors — Hom

Hydrauiic oi, 1SO VG 46 ~ Large storage area

— Pull-up type front window

Superstructure ~ Removable lower windshield
Access way with handrail — Seat belt
Tool storage area — Safety glass

— Windshield wiper with
intermittent feature
— Stereo cassette radio
Antivandalism kit assembly
preparation
Sun shield, front, roof, rear
Master ignition key

Punched metal anti-slip plates
Counterweight, 4 200 kg
Undercower (2,3 mm)

Cab and interior

Heater & air-conditioner, automatic
Hydraulic dampening cab mounts

Adjustable operator seat and
joystick control consale

Flexible antenna

Hydraulic safety lock lever

Cab, allweather sound suppressed,

Undercarriage

Hydraulic track adjusters
Greased and sealed track chain
Track guards

includes: Undercover (heavy duty 10 mm)
- Ashtray

~ Cup holder Service

— Lighter Tool kit, daily maintenance

EQUIPMENT
Digging equipment

Boom: 5,7 m monoblock
5,57 m 2-piece
Am:2.5/28/38m

Undercarriage
LC (Long crawler)
NLC (Narrow long crawder)

PTIONAL EQU|PMENT (Standard in certain markets)

Superstructure
Undercover (heavy duty 4.5 mm)

Digging equipment

Long last bushing

Cab and interior

Falling object quard (FOG)

Cab mounted faling object protec-
tive structures (FOPS)

Rain shield, front

Sunlight protection, roof (steel)

Safety net for front window

Lower wiper

Anti-vandalism kit

Specific key

Undercarriage
Full track quards
Service

Tool ki, full scale

Al prochuets are not available i all markets. Under our policy of continuous improvement, we reserve the right o change specifications
and designs without prior notice. The Hlustrations do not necessarily shaw the standard version of the machine.

VOLVO

Construction Equipment

Ref. 21 1435 1641
Printad in Korea 2002,02-1
Valvo, Seout

English, global
KOR

TOP-CLASS CONSULTANT CO., LTD
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HITACHI

HYDRAULIC EXCAVATOR

M Model Code : ZX210-3 / ZX210LC-3 / ZX210LCN-3

M Engine Rated Power : 122 kW (164 HP)

m Operating Weight : 2X210.3 : 20 300 kg - 22 000 kg
ZX210LC-a : 20 900 kg - 22 600 kg
ZX210LCN-3 : 21 000 kg - 22 100 kg

W Backhoe Bucket : SAE, PCSA Heaped : 0.51 - 1.20 m®
CECE Heaped : 0.45 - 1.00 m*

5a%Yn (Back hoe) ¥@9 HITACHI §u ZAXIS 210

The Power to Perform

The ZAXIS-3 series is a new generation of excavators designed
to provide more efficient power, productivity and improved
operator comfort. By listening carefully to the wishes of the
end-user, HITACHI not only understands your business, but also
provides the reliable solutions you've been looking for.

NEW AND IMPROVED

Performance:
12% higher production

Comfort:

Excellent visibility
Enhanced controllability
Lower noise level

New equipment:

dard satellite
Standard rear view camera
Standard theft deterrent system

Reduced running costs:
Lower fuel consumption per m*
Improved durability and reliability

TOP-CLASS CONSULTANT CO., LTD
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Productivity

New E-mode

New hydraulic system HIOS IlI
Hydraulic boosting system

Enhanced boom recirculation system
New electronic controlled diesel engine
Page 4-5

Operator comfort

High visibility inside cab

Short stroke levers

Wide foot space

Comfort designed seat

Improved controlability and operator
comfort

Page 6-7
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Multi function monitor
Maintenance support
Attachment support system
Rear view camera

Theft deterrent system

Fuel consumption monitoring
Page 8-9

Durabllity and reliability
Strengthened undercarriage
Strengthened X beam
Improved idler brackets
Strengthened front attachment
Page 10-11

Maintenance

Conveniently located inspection points
Parallel arrangement of the cooling
pack

Page 12-13

Safety measures

CRES Il cab

Cab right protection bars
Pilot control shut-off lever
Engine shut-off switch
Page 14

Environment measures

Array of low noise mechanisms
Ecological design

Page 15

Parts & service
Page 16

e-Service Owner's site
Page 17

Specifications
Page 18-27

The new engine complies
with the Emission Regulations
EU Stage lll A

The advanced low noise
design complies with

the coming EU noise
regulation 2000/ 14/ EC,
STAGE Il

Boosted Productivity

New hydraulic system HIOS Il and new OHC 4-valve diesel engine were developed for ZAXIS-3.

These advanced technologies are at work to yield bigger output with higher fuel efficiency.

TOP-CLASS CONSULTANT CO., LTD
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More production, less fuel consumption

Increased Production

A combination of the hydraulic system
(HIOS® I} and new OHC™" 4-valve engine
allows the efficient use of hydraulic
pressure to increase speeds of
actuators and boost production with
higher fuel efficiency. The productivity
is increased 12% in comparison to
previous model ZAXIS-1.

“Human & Intelligent Operation Systam

“OverMaad Camshaft

NE1ITUTLNAUNISVIYLNDLEAITLAULHYIVDILATDIINT (D)

New E-mode

The new E mode, H/P made and

P mode can be selected to suit job
needs. The new E mode can save fuel
consumption by up to 13% compared
to the previous model's P mode, while
yielding similar production.

Efficient hydraulic control - HIOS Il

ZAX|S-1 adapted HIOS Il hydraulic
system that is suitable for fine control-
lability by the operators. Continuously
HITACHI developed new advanced hy-
draulic technology HIOS NI for ZAXIS-3.
In addition to the fine controllability this
new system increases the efficiency of
hydraulic circuit and increases speed of
actuators

OHC 4-Valve Engine

The new OHC 4-valve diesel engine is
developed and built to comply with the
tigoraus Emission Regulations enforced
in 2006 in U.S and EU. This new

engine contributes to environmental
preservation. At the same time it
realizes high durability and low fuel
consumption by adapting the latest
advanced engine technology.

The Hydraulic Boosting System

In arm roll-in and boom raise operation,
excess pressure oil is delivered

from boom cylinder rod side to arm
cylinder bottom side to increase flow
rate for higher arm roll-in speed with
20%. Excess pressure oil from boom
cylinder rod side is delivered to arm
cylinder bottom side through a
regenerative valve to increase flow rate
for productive operation.

Common Rail Type Fuel Injection
System

Electronic control common rail type fuel
injection system drives an integrated
fuel pump at an ultrahigh pressure to
distribute fuel to each injector per
cylinder through a common rail.

This enables optimum combustion to
generate big horsepower, and reduce
PM" (diesel plume) and fuel
consumption.

Increase in Swing Torque and
Traction Force

Swing torque and traction forcs are
increased significantly.

-Swing torque 13% UP

-Traction force 11% UP
Sophisticated Travel Control;

At climbing or steering, when the
machine needs more traction force,
the engine speed automatically
increases which makes the machine
taster.

Enhanced Boom Recirculation System

In combined operation of boom lower
and arm, pressure oil from baom
cylinder bottom side is delivered to
boom cylinder rod side, assisted by
boom weight, for boom lowering. At the
same time, pressure oil from the pump
is delivered to the arm cylinder for arm
mavement

This mechanism allows an increase of
spsed in combined opsration of 15%

Cooled EGR** System

Exhaust gas is partially mixed with
intake air to lower combustion
temperature for reducing NOx and fuel
consumption

What's more, the EGR cooler cools
down exhaust gas to increase air

concentration for complete combustion,

reducing PM* (diesel plume).

“Particulate Mattar
“Exhaust Gas Resirculation

Fuel Filte Common Rall Pressurs Sensor

Fuel Furmp.

Coniral Uit

nircl Vahve

Intakee

der Head

A New Standard in Operator Comfort

The operator's seat of the ZAXIS-3 series gives the operator
an excellent view of the jobsite. On the widescreen colour LCD
monitor the operator can see what is behind the machine. Ample
legroom, short stroke levers and a large seat ensure optimum

) C ions for the operator during long hours.

TOP-CLASS CONSULTANT CO., LTD
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The ZAXIS-3 series cab has been
redesigned to meet demands of
customers. From the operator’s seat
the operator has an excellent view

of the jobsite. On the widescreen
color LCD monitor the operator can
see machine conditions and with the
rear view camera, what is behind

the machine. Ample legroom, short
stroke levers and a suspension

seat with heating ensure optimum
working conditions. The seat features
horizontal, vertical adjustments and
has a backrest contoured for comfort,
with a HITACHI logo.

NE1ITUTLNAUNISVIYLNDLEAITLAULHYIVDILATDIINT (D)

Wide adji armrests and a seat belt are included. Short stroke levers
allow for continuous operation with less fatigue. Three switches on the lever (optional)
can be set to operate attachments other than buckets. The cab Is pressurized to keep
out dust. Noise and vibrations are kept to a minimum due to the elastic mounts, filled
with silicone oil, the cab rests on.

Visibility is imp ially for the right view. Sliding windows on the
front and side enable direct communication between operator and other workers. Foot
space has increased and travel pedals have been redesigned for easier operation.

A flat floor allows for easy cleaning. Ergonomic controls and switches, fully automatic
air conditioner and a radio complete the package.

Embedded Information Technology

The ZAXIS-3 series is equipped with a een color LCD
monitor with adjustable contrast for day and night shifts. With
the monitor the operator can check maintenance intervals,
select work modes, monitor fuel consumption, and connect
to the rear view camera. A theft deterrent system and multi-

I I is also ilabl

Multi function monitor

Attachment support system
(work mode selector)

The color LCD monitor, located in the
cab, indicates coolant temperature,
fuel level, and maintenance data. It also
allows one-touch adjustment of the
attachment. The display can also be When replacing the attachment, oil flow
adjusted to day or night shift. adjustment can automatically be done
by one touch on the work mode
support selection display on the LCD monitor.
Minor of oil flow is
possible if necessary.

& Vaintenance Settings

Multi selection

Replacement timing of hydraulic oil
and fuel filters is alerted to the operator
through the LCD monitor according to
the schedule preset by the user each
time when turning the key switch. The menu allows selection from 12
The scheduled maintenance can languages.

prevent the failure of the machine.

TOP-CLASS CONSULTANT CO., LTD
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A Solid Base for a Long Life
d 1R

HITACHI’s technology is built on a wealth of experience and:
know-how from limestone sites and quarrl’és around world:
The undercarriage of the ZAXIS 210 hasjbecomeymuch

undercover plate that protectsthe centerjointiand|hydratli
hoses make this machine more durabl

“2

|— Rear view camera

Theft deterrent system

The widescreen color LCD, teamed
up with the rear view camera on the
counterweight provides rearward

viewing.
e electronic immobiliser requires the The rear view camera automatically
of an encryption code to the works when traveling, and can also be
ifunctional monitor each time when manually turned on with a select switch
g the engine to prevent theft and on the monitor.
Fuel

Q) Operating Conditons

Fuel consumption per operating hour is
computed, and the result is displayed
on the LCD monitor. This information

suggests refuelling timing, and guides
energy-saving operation and efficient
job management.

TOP-CLASS CONSULTANT CO., LTD NANUIN 3-17
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Strengthened undercarriage

Upper rollers and upper roller brackets are increased in size for higher durability.
Track links are and ped for higher y and rigidity.

Strengthened X beam and side frames

The X-beam is strengthened by the improved construction and enlarged box sections.
The section is increased in strength up to 35 % (maximum). Top and bottom plates

of the X-beam use monolithic plates, instead of conventional welded four plates. This
eliminates welding to strengthen the X-beam.

Improved idler brackets

The idler bracket reinforcing plate is thickened greatly for higher durability to prevent
the opening of the idler bracket. The track link disengagement preventive plate,
located immediately behind the idle bracket, extends its top to prevent track link
disengagement and increase durability.

Strengthened front attachment

Idfor bracket
reinforcing plata

Incraased
bracket width

Track ik
dsengagement
preventive plate

The boom top bracket is strengthened by using high-tensile steel.

At arm-bucket joint, the arm top is hardened with WC thermal spraying (Tungsten-
Carbide) for greater wear resistance at its contact surface with bucket, reducing
jerking. Reinforced resin thrust plates designed to reduce noise and resist wear.

The new HN ining “solid based lubricant”, are

utilized at the boom-arm joint and arm cylinder mounting area for better lubrication
and higher durability. (At other joints, conventional HN bushings are also utilized.)

The boom foot is enlarged for higher strength. This improvement increases the
durability and reliability under heavy-duty operation.

WC Thermal sprayng

Now HN bushing

Simplified Maintenance

The ZAXIS-3 series meet customer demands for simplified
i Regular mai is the key for keeping
in top ition, which can help to prevent costly

2 ol 3¢

downtime. In addition, a regular serviced machine has higher
residual value. There are many service features to be found on
the ZAXIS-3 series.

TOP-CLASS CONSULTANT CO., LTD
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Wide doors give access, from ground level, 1o the fuel filter, water separator and
engine oil filter. A large handrail, steps and anti-skid plates lead to the engine cover.
The engine oil pan is fitted with a drain coupler. When draining, an associated drain
hose is connected 1o the drain coupler. The drain coupler is reliable, avoiding oil
feakage and vandalism.

rallel arrangement of the cooling pack

The fresh air filter for the air conditioner
is relocated to cab door side from
conventional location behind the
operator seat, This aliows easy cleaning
and replacement of the fresh air filter,
like the air circulation filter inside the
cab.

The oil cooler, radiator and intercooler are laid out in a parallel arrangement, instead
of the in-line This parafiel is

easler to clean around the engine. The alr conditioner condenser can be opened for
easy cleaning of the condenser and the radiator located behind.

(ARRRERNEY|

Prnel Amangement

ded oil and filter chal

Front Pin Lubeicating Intervals and Consumables Replacement

Lubdcant Buckat 500 h
Boom Foot 200h
Front 00 h

Consumables Engine O S00h
Engne OM Filter 500 h
Hydraubc OF 5000h
Hydraulic Ol Fiter 1000k
Fusl Fitar 500h

The ol and filter change intervals have
been extended considerably,
reducing mantenance time and
expenses. Engine oll consumption is
lower. Hydraulic oil can be used up to
5 000 hours.

Safety Features

\.ZAXIS-S series has a number of ssfety‘f atures including
"a‘new reinforced cab and shut-off mechanisms for engine and
pilot controls. Y

CRES Il cab

The CRES Il cab is designed to help with “just in case” protection for the operator.
Safety in case of tipping is improved. The cab top, for instance, can withstand about
2.5 times conventional load when side load is applied to the cab top until its
deformation reaches 200 mm.

vithstanding foad : 2.5-loid increase

Additional features

Cab right protection bars

Evacuation hammer Engine shut-off switch

FOPS guard Retractable seat belt
(optional)
Other features include a seatbelt, hammer and gency

engine shut-off switch. A shut-off lever for pilot control helps to prevent unintentional
movements. In addition a Falling Object Protective Structure (FOPS) guard is
optionally available. For the cab windows there is a choice of laminated or tempered
glass.

TOP-CLASS CONSULTANT CO., LTD
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A cleaner machine

!
Over they:arn. we have gained experience in one of the most
competitiVe service markets in the world - Japan.
Using our'know-how in dealing directly with customers, we have

created a worldwide support system that is high apable.

The ZAXIS-3 series is equipped with a clean but powerful engine to comply with Tier 3,
and Stage Il A. An engine emission regulations effective in the U.S. EPA and European
Union from 2006. Exhaust gas is partly re-combusted to reduce particulate matter (PM)
output and lower nitrogen oxide (NOx) levels.

A quieter machine

A number of features make this machine quieter. First, isochronous control of the
engine speed means a restriction of engine speed during no-load and light-duty
operation to suppress sound. A fan with curved blades reduces air resistance and air
flow noise. Third, a t tested muffier supp! engine noise

A recyclable machine

Over 97% of the ZAXIS-3 series can be recycled. All resin parts are marked to
facilitate recycling. The machine is completely lead-free. The radiator and oil cooler
are made from aluminium and all wires are lead-less. In addition, biodegradable
hydraulic ol is available for jobsites where special environmental care is required.

HITACHI only offers genuine high quality
parts. We guarantee that these parts
have high performance and long life.
We manage around 1 000 000 types

of parts all around the world. They are
designed and built to be the best match
for your HITACHI equipment. HITACHI
has a global parts distribution network
that makes sure you get what you need
as quickly as possible. We have more
than 150 dealers worldwide who provide
the closest support for your needs.

Our goal is to “keep customer

In most cases, your dealer will have the

replacement part that you require. If a

dealer does not have a certain part, he

can order it from four fully stocked parts

depots located across the world. These
centres are all

by an on-line system that gives them

access to shared information on

stocks, such as the number and type of

avallable parts.

The depots, which in turn are stocked
by a parts center in Japan, minimize
delivery time and enable you to get
your parts as efficiently and quickly as
possible.

To minimize downtime during

If you would like more information

equipment at a maximum p ce
level™. To fulfil this goal, we have

set more than 150 dealers all over

the world. They have highly trained
technicians, and provide a number of
support programs.

HITACHI provides a unique extended
warranty program called HITACHI
Extended Life Program, or HELP.

tr we ped a PDA
based diagnostic system called “Dr.ZX".
To keep our customers' equipment

in top running shape, good service is

i . We believe p:

training is the key to providing the best
service.

g g parts and/or service, please
ask your nearest HITACHI dealer. Not all
programs and/or services are available
in every market or region.

TOP-CLASS CONSULTANT CO., LTD
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Remote fleet management with

e-Service Owner’s Site

Reduce maintenance effort and costs for your machine fi
with e-Service Owner’s Site; latest machine informatic
of your machines available on-line, in your office:

Maintenance

For each machine, mamtenance history as well
as dueis

in one view, allowing for accurate and efficient
fleet maintenance management.

In addition to any general GPS function, GIS
(Geographical Information System) will not only
4 show the geographical position of each machlne
= withi rial number it
',‘i will also allow for dedicated multiple machine

| searches using specific operational information
@ N as search criteria.

a0 ZW Series Floot Mi

\ e-Service Ownr’s,

Check and monltor each of your machines from your office
Enhanced service support from your local dealer
Actual geographical location of each of your machines

e-Service Owner’s Site is an on-line fleet management to

to each of its customers. It will present all operational il

of your machines on a PC in your office, giving you an up to
your machines, allowing for full fleet control. Each machine
its operational data to a satellite and from there, via a ground:
server. The data collected in the server will then be processed a
each customer around the world. Your machine information will be
through a secure internet connection for you and your dealer. This com
chain is operational 24h a day, each day of the year. It will support your job
planning, help you maintain your machine and allow for enhanced service and
trouble shooting support by your local dealer, all directly contributing to reduce
downtime and increase the cost performance of your fleet.

All new ZAXIS-3 and ZW machines supplied by HCME will have a satellite
communication unit installed as standard®, meaning each owner can directly enjoy
the benefits of e-Service Owner’s Site. Your local dealer will be able to give you
access to e-Service Owner's Site.

Optimizing fleet management
Accurate maintenance planning
Job planning support tool

-
ersincton Macheey
Hitachy Corstuctin

<

g wormation

Ouick access o information. Offecing proept anch
e ——"
o0 remate machines (rrmorsegeirn sdoquate sarvce
Intemet
) be forbidden by tandards

y the tan
st o e i Colky Whire Yo Wi o Ui : Flemow oriect HITACH] dasier for detais

@ s Contact yourlocal dedler for the atest stuation on
actual for your county or

3) If transmission of the satelite signal is hindeved in any way, satelite communication may not be passible

EQUIPMEN

ENGINE
Model Isuzu Al-4HK1X
Type 4-cycle water-cooled, direct injection
Aspiration ............... Turbocharged, intercooled
No. of cylinders . 4
Rated power
180 9249, net ........ 122 KW (164 HP) at 2 000 mir”* (rpm)

EEC 80/1269, net .. 122 kW (164 HF) at 2 000 min” (rpm)
SAE J1349, net 122 KW (164 HP) at 2 000 min” (rpm)
Maximum 1orque ....... 655 Nem (67 kgf-m) at 1 500 min™' (rpm)

Piston displacement .. 5193L
Bore and stroke 115 mm x 125 mm
Batteries 2x12V/88 Anh

HYDRAULIC SYSTEM
* Work mode selector
Digging mods / Attachment mode
» Engine speed sensing system
Main pumps . 2 variable displacement axial piston pumps
Maxdimum m\ Flcrw 2x212 Umin
Pilot pump ... 1 gear pump
Maxnmurﬁ ou flcw 30 Umin

Hydraulic Motors
Travel
Swing

2 vaniable displacement axial piston motors
1 axial piston motor

Relief Valve Settings
Implement circuit .......
Swing circuit

34.3 MPa (350 kgticm’)
34.3 MPa (350 kgliem?)

Travel circuit 34.3 MPa (350 kgt/cm®)
Pilot circuit ............. 3.9 MPa (40 kgficm’)
Power boost ... 36.3 MPa (370 kgliem?)

Hydraulic Cylinders
High-strength piston reds and tubes. Cylinder cushion mechanisms
provided in boom and arm eylinders to absorb shock at stroke ends.

Dimensions
Quantity Bore Rod diameter
Beom 2 120 mm 85mm
Am 1 135 mm 95 mm
Bucket 1 115 mm 80 mm
Positioning 1 150 mm 100 mm

Hydraulic Filters

Hydraulic circuits use high-quality hydraulic filters. A suction fiter is
incorparated in the suction line, and full-flow fitters in the return line and
swing/travel motor drain lines.

CONTROLS
Pilot controls. Hitachi's original shockless valve.
Implement levers ... 2
Travel levers with
pedals 2

UPPERSTRUCTURE

Revolving Frame
Welded sturdy box construction, using heavy-gauge steel plates for
ruggedness. D-section frame for resistance to deformation.

Swing Device

Auxial piston motor with planetary reduction gear is bathed in oil. Swing
circle is single-row, shear-type ball bearing with induction-hardensd
internal gear. Internal gear and pinion gear are immersed in lubricant.
Swing parking brake is spring-set/hydraulic-released disc type.

Swing speed 13.3 min™' {rpm)

Operator's Cab

Independent spacious cab, 1 005 mm wide by 1 675 mm high,
canforming to ISO" Standards. Reinforced glass windows on 4 sides for
visibility. Front windows (upper and lower) can be opened. Reclining seat
with armrests; adjustable with or without control levers.

* International Standarisation Organisation

UNDERCARRIAGE

Tracks

Tractor-type undercarriage. Welded track frame using selected materials.
Side frame welded to track frame. Lubricated track rollers, idlers, and
sprockets with floating seals.

Track shoes with triple grousers made of induction-hardensd ralled alloy
Heat-treated connecting pins with dirt seals. Hydraulic (grease) track
adjusters with shock-absorbing recoil springs.

Numbers of Rollers and Shoes on Each Side

Upper rollers ............. 2
Lower rollers . 71 ZX210-3

8 : ZX210LG-3/ ZX210LCN-3
Track shoes ............ 46:2ZX210-3

49 : ZX210LC-3/ ZX210LCN-3
Track Quard ............. 1

Travel Device
Each track driven by 2-speed axial piston motor through planstary
raduction gear for counterrotation of the tracks, Sprockets are
replaceable.
Parking brake is spring-set/hydraulic-released disc type. Travel shockless
relief valve built in travel motor absorbs shocks when stopping travel
Automatic transmission system: High-Low.
Travel speeds .......... ... High:0to55km/h

Low : 0to 3.5 km/h

Maximum traction force .. 203 kN (20 710 kaf)

Gradeability ............... 35 (70%]) continuous

TOP-CLASS CONSULTANT CO., LTD
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210

WEIGHTS AND GROUND PRESSURE SERVICE REFILL CAPACITIES
ZX210-3WITH MONOBLOCK BOOM: Fuel tank 4000 L
Equipped with 5.68 m monoblock boom, 2.91 m arm and Engine coolant 260L
0.80 m’ bucket (SAE, PCSA heaped). Engine oil 230L
5 = S devi 62L
Shoetype | Shoewidth | Operating weight Ground pressure dewi:: 68L
600 mm 20300 kg 45 kPa (0.46 kgf/om’) (each side)
700 20700 40kPa (0.41 Hydrauic system 2400L
Triple e 9 s Wm,q Hydrauic ofl tank 1350L M
grouser 800 mm 21000 kg 35 kPa (0.36 kgf/em’)
900 mm 21500 kg 32 kPa (0.33 kgt/em) BACKHOE ATTACHMENTS
Boom and arms are of welded, box-section design. 5.68 m monoblock
ZX210L01: WITH MONOBLOCK BOOM: boom, 2-piece boom and 2.03 m, 2.42 m and 2.91 m arms are avail-
Equipped with 5.68 m monoblock boom, 2.91 m arm and able.
0.80 m” bucket (SAE, PCSA heaped).
Unit:
Shoetype | Shoe width Operating weight Ground pressure BUCKETS ZX2103 ZX210LGC- ZX210LCN-: —
-3 3
600 2090k HIAT A ) el Bl oot A Distance between fumblers 3370 3660 3660
Trie 700 mm 21300kg 38 kPa (0.39 kgl/cm’) heaped sice iitiers’ B Undercarriage length 4170 4460 4450
grouser 800 mm 21600 kg 33 kPa (0.34 kal/em’) 086m° 700 mm 4%8kg - C Caunlemeugr.'\l c\ear.anca 1030 1030 1020
900 mm 22100kg 30KPa (0.31 kgifem’) ) G S8ka g x;jx En“g"é radivs E ;x 2 ;gg g ;ﬁ
s
ZX210LCN-3WITH MONOBLOCK BOOM: 0.80m’ 1030 mm 660 kg E Overall W\Filh of upperstructure 2710 2710 2 480
Equipped with 5.68 m monoblock boom, 2.91 m arm and 080m® 1000mm 08 kg , E 3?"3’“" “E“Eg‘;:f cab 235500 24?5500 24%5533
0.80 m” bucket (SAE, PCSA heaped). in. ground clearance
§ ped) 1.e2m’ 1100mm 658 kg H Track gauge 2200 2390 1880
Shoetype | Shoewidth | Operating weight Ground pressure 1.43m* 1200 mm e88kg | Track shos width G 600 G 600 G 500
Triple P 125m 1300 718k J_Undercarriage width 2800 2990 2480
e 500 mm 21000 kg 52 kPa (0.53 kgt/em') m o 9 K Overall width 2860 2090 2500
L Owerall length
ZX210-3WITH 2-PIECE BOOM: With 2.03 m amn 0610 9610 0680
Equipped with 2-piece m, 2.03 m arm and 0.80 m" bucket With 2.42 m am 9610 9610 9680
SAEFOSA _ With 2.91 m am 9520 9520 9580
Shoe type | Shoe width Operating weight Ground pressure M Overall height of baom
600 mm 20900 kg 47 kPa (0.48 kgt/cm’) With 2.03 m arm 3150 3150 3150
700 21900 41 KPa 042 kgliom) With 2.42 m am 3180 3180 3180
Tibke 3 v With 281 m am 2940 2940 2840
RIS | eim el | SEHRAT Wit N Track height with triple grouser shoss 520 520 %0
H0mm 200k 32kPa 0.33 kgt/em’) * Excluding track shoelug  G: Triple grouser shoe
ZX210LC-3 WITH 2-PIECE BOOM: g
Equipped with 2-piece boom, 2.03 m amm and 0.80 m”* bucket
SOk T Oshkenen), WORKING RANGES
Shoetype | Shoewidth | Operating weight Ground pressure ‘
600 mm 21500 kg 44kPa (0.45 kgt/em) Unit: mm
700 mm 21900kg 39 kPa (0.40 kgt/cm’) meter [ ZX210-3/ ZX210LC3 / ZX210LCN-3
Tripie 5,68 m Monoblock boom
grouser 800 mm 22100kg 34 kPa (0.35 kg/em) n I } p—
900 mm 22600 kg 31 kPa (0.32 kgt/cm’) 8 A L EL]
8 4 I A Max, digging reach 9300 9500 9980
2ZX210LCN-3WITH 2-PIECE BOOM: v T & A Max. digging reach (on ground) o110 9320 9820
Equipped with 2-piece boom, 2.03 m arm and 0.80 m” bucket I
(SAE, PCSA heaped). : H.I__h i 8 Max. digging depth 5800 6180 6670
Shostype | Shoawidth | Operati presE |- Jo s B' Max, digging depth (8" level) 5580 5950 6480
- 1 — G Max, cutting hexght 9850 a670 10040
Tioe 500 mm 21600kg 54kPa (0.55 kgliem) L =i
grouser : 1 = D Max. dumping height 6940 6830 7180
= Line Ny
Weight of the basic machines [including 4 750 kg or 5 500 kg counter- 5 ¥ A 1 E Min. seing radis 2450 a5 250
weight and triple grouser shoes, excluding front-end attachment, fuel, NECIE I ) F Max, vertical wall 5210 5300 5890
hydraulic oi, engine oil and coolant etc ] are: s | vl P ST —
22103 15 900 kg with 600 mm shoes g I ‘ - e
ZX210LC-3 16 500 kg with 600 mm shoes ] } H I Bucket digging force™ SAE : PCSA 129 kN (13 200 kgfi
ZX210LCN-a .. 16 700 kg with 500 mm shoes 145N 133KN 108 kN
1514131211109 8 7 6 5 4 3 2 1 0 meter Arm crowd force™ IS0 (14 800 ket 43,600 kgt 44100 kaf)
R 134N 124kN 102 kN
Arm ereurd foree™ SAE : PCSA (13 700 kg 12 700 kgf) 110 400 kgl)

Exoluding track shos lug ** At power boost
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. 210 | LIFTINGCAPACITIES

F M
Unit: mm
ZX210- ZX210LC-3 ZX210LCN-3
A Distance between tumblers 3370 3660 3 660
B Undercarriage length 4170 4 460 4 460
* C Counterweight clearance 1030 1030 1020
D Rear-end swing radius 2750 2750 2750
D' Rear-end length 2750 2750 2740
E Owerall width of upperstructure 2710 2710 2 480
F Qverall height of cab 2950 2950 2950
* G Min. ground clearance 450 450 450
H Track gauge 2200 2390 1980
| Track shoe width G B0 G 600 G 500
J_Undercarriage width 2800 2990 2480
K Overall width 2860 2990 2500
L Owerall length
With 2.03 m am 9570 9570 0 640
With 2.42 m amm 9550 9550 9620
With 2.91 m am 9490 9490 9 560
M Owerall height of boom
With 2.03 m arm 3010 3010 3010
With 2.42 m arm 3060 3060 3080
With 2.91 m arm 2010 2910 2910
N Track height with triple grouser shoes 920 920 920
* Excluding track shoe lug G: Triple grouser shoe
WORKING RANGES
Unit: mm
e ZX210-3/ ZX210LC-3 / ZX210LCN-3
2-piece boom
" el —
44 I | Arm length
I-' f" A Masx, digging reach 9280 9500 10000
7 Tt A’ Max, digging reach (on ground) 9090 9320 9820
3 i / 8 Max. digging depth 5420 5720 6230
o | B Max, digging depth (8" level) 5300 5610 6120
i 1 ] G Max, cutting height 10590 10640 11080
T D Max. dumping height 7670 7700 8150
1 mEn
- :‘ : . E Min. swing radius 2700 2700 2390
¥
f F Max, vertical wall 4560 4720 5280
; | = Bucket digging force™ IS0 151 kN (15 400 kgf)
T
I I } Bucket digging force™ SAE : PCSA 129 kN (13 200 kgfi
1514131211109 8 7 6 5 4 3 2 1 0 meter Arm crowd force™ 15O 1 s {2 mhn ey
R 134N 124N 102 kN
Arm crowd force™ SAE : PCSA 13 700 kgh 112 700 kg) (10400 k)
Excluding track shoe lug ™ At power boost
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Metric measure

Notes: 1. Ratings are based on IS0 10567,

’ A A: Load radius
2. Lifing capacity of the ZAXIS Series doas not excead 75% of tipping load with .
thes machine on firm, level ground or 87% full hydraulic capactty. B: Load point height
3. The load point is the center-fine of the bucket pivol mounting pin on the am. = C: Lifting capacity
4. “Indicates load limited by hydrauic capacily.
5. 0'm=Ground. =
ZX210-s MONOBLOCK BOOM bﬂamqm-hwt @mw-sﬂaumws& Unit = leg
Toad racus
= At max reach
— e 15 30 45 75
. b | &6 | & 6 | & | b 0 | & | b & | e
Boom S E8m Bom 6251 | 6251 | ween 5085 | 412 | &S0
A 203 m asm a1 | 7006 | %26 5000 | ame | 7o
P 30m 9244 | 6401 | &6l a7:2 | 3 m | 45w | aoe | 7a7
4750kg 15m 6431 4670 | 5005 | 446 | 2o | 775
ShosEc0m 0 o o770 | eoo | san 4e2 | oos6 | 460 | gom | 75
T5m 9788 | 6aic | 6208 5116 | 396 | 6o9
3om St | viemi | ce7er | eiad | Gons Biss | 4T 603
Load radius
Load AL max. freach
G 15 30 45 B0 75
b | @ | d e |6 | e | b | S| b e |6 ||
BoomS6Em 5 451 aTae ‘5478 3910 874
Am2.42m 658 | o5 | wom | aser ags0 | a2 | 748
c 8722 | 66 | e6oa | 435 | avar | aien | aato | 2% | a7
A750Kg 9020 | Gis | e41a | dtea | d4eM | omee | dves | zeea | 7es
Shoa 600 M 8710 5940 6268 4000 4578 3003 4382 2882 7.7a
oo | woon | oeer | 5o | Goor | gom age | awe | 721
1249 | 1144 | vate6 | 6020 | 63w | 4om 5050 | 9840 | 626
“Gaga | 6310 07| soes | 4t
L Al max. reach
c 15 a0 45 B0 75
b | @ | s |e |6 | & | b | @ | d | e |6 | & | m
Boom S8 m 5om o5t | 4817 “aoir | aae | 7a
A 281 m a5m 6274 | 6274 | 5437 | aese | 4ma1 | somr | waems | 2o | &0
c 30m 8070 | 700 | 6284 | aase | v | oo | aeea | serr | sar
a750kg 15m 77 | E218 | 64 | 4iwa | 4st8 | o | omm | 250 | ads
ShosEo0m T fGrourd s | s | o7 | 5007 | 6272 | Ao | 46 | 2eez | omes | 2en | &z
-i5m | 5asd | a4 | 0103 | oice | oest | Gess | eted | aeeo | 4ser | 2o | Asi | 2em | 706
30m | wors | 0gr | oot | Tiees | oo | 504 | ezs1 | aem 5197 | 3o | ew
4Em o6z | wees | 7eea | 61 See0 | A | 5w
ZX210LC-s MONOBLOCK BOOM
Toad racius
Loag AL each
Cenatons point ) 3 A L2
. O | & |6 | © 0 | & | b & 0 | & | b & | m=
BoomBEBm Bom 6251 | voeo1 | hew0 | 6226 5085 | 4566 | 650
Am2.03m asm 7 4 7401 6246 65088 5 756 3786 727
o F0m 7 | 7513 | 6o | 48e0 | 6413 | e | s | 84m | 767
4750k 5m 7380 | 4ess | baw | saes | 50e2 | a5 | 75
8hoa 600 M 0 (Groundi *10 705 6810 7264 4588 5 2865 3430 5253 3411 754
15m "0 168 6825 72651 4576 5853 ERedl 698
30m 11671 11571 "B 787 6967 6 2056 4712 ‘6138 4680 603
15m
Los ORI rickis AL reach
ey a 15 a0 45 [ 75
e b | & |6 | & | 6 | & | b & 0 | & | b & | e
Boom 5.68 m s0m 5 451 5212 5478 4351 674
Amza2m as5m T T T 5500 | 3630 | 7a8
o 3om B2z | 7T®@1 | 6660 | 4666 | 410 | 567 | s024 | G2 | 7a7
4750kg 5m 70148 | 6si0 | 7ars | aeeo | booa | sasm | asmo | s | 7ss
SNhoa B00 M 0 Grownd 0637 6748 7223 2543 5234 a7 5000 a240 774
T5m 5o | e | ‘0518 | 6728 | 7180 | asoe 5528 | asoh | 721
30m *12 406 *12 406 9105 6834 6 765 4587 6 302 4330 6.28
a5m “5am8 | 6488 sorr | worr | _ant
Load radius.
Loa
Sk : 15 a0 45 &0 6
heignt
h | & |4 | & | 6 | & |6 || d mer
SoomLE@m BOm Aoed_| Ao 73
Amm 261 m i5m T | wwa | w4 ]
o 30m Boro | 7mz | wou T
a750kg Em 77 | 76 | Tne 0
snoaEo0m G foound “aBa | “4mw | wses | e7er | 7zen | 4 5
STEm | Baar | oded | ol | wion Gaa | 7T | 447 3
0m 0073 ‘9973 13611 13004 6753 T176 4508 30
4Em T T T 55
22
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LIFTING CAPACITIES

ZX210LCN-1 MONOBLOCK BOOM fratng ver-ront En Fatng over-gige or 0BO degrees Uiz kg
Load radius
Load At max reach
b hieg 15 30 45 80 75
e b | e | b4 | & | b e | b | & d || b | & | m
Boom 5 BB M 60m 6281 | v6oal | 56 | 4688 5055 | 4041 657
Amzoam asm 7581 | 6017 | ®ess | 4568 582 | 3am 704
[ aom 0AE_| 645 | 7oz | 4oe2 5erd 3167 _| 5410 774
5500 g T5m 7605 | 41i6 5585 3108 | 5250 782
Shoa500m 0 fGround) HoarT | 59 7608 4068 5837 | 8066 | 5435 ]
15m 031 | sz 7504 4056 6045 3 7.06
Som 1710 | vigri | Beo7 | 606 | woea | 4ire Gia8 | aior 601
45m
Load radus
Laad At max reach
Congtions: pont 30 45
haight
f 6| & | &8 | & & g | & [ me
Boom 5 88 M 60m 4738 5476 | asss ]
AmzAzm asm 08 | 7o 4588 | 5501 378 | w0 | azm 75
i a0m BET4 | 64e8 4366 5670 3176 | 5167 2914 704
55005 15m 10343 B 047 4155 5560 3019 5043 2804 802
Shoa 500m 0iGond 0818 | 5870 4023 5467 | 3014 5185 | 266! 71
T5m W55 | 9oo8 | 10473 | 585 T8 5716 | a1 728
aom 12683 | 11049 | a5 | 5086 4062 Ga0z_| arel 635
25m B612_| 670 5ar7_| 6746 478
Load radus
At max roach
Conatons 34, ol e
i) O | & | 4 & | b | & | d || b | & | m
Boom 5 6 M 405 | 4808 A0d7 | a1t )
A 2.81 M 6328 B 328 5 499 4848 "5116 3207 3883 2015 B8.08
c B207 | 66z | B840 | 4416 | 5476 | 3ied | cAwa | o6 644
5500k 9000 | 618 720 | 418k 5566 S0 | am1 | 2om B2
Shoa 500m 4514 | 4514 | 0718 | 6885 | 7571 40z 5460 | 2804 4726 | 2608 882
5% | 4% | B0 B8O | 10659 | 5810 749 Ta5a 547 | zwe | 518 2815 783
9865 | 'oBeb | *10B55 | 10803 | 081G | 678 | 7275 | seas 5000 | 3000 607
S0797 | 077 | 778 | _60i T 550
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Metric measure

Notes: 1. Ratings are basad on IS 10567 A A: Load radius
2. Lifing capacity of the ZAXIS Series doas not excesd 75% of tipping load with .
the machine on firm, level ground or 87% full hydraulic capasity. B: Load point height
3. The load point is the center-fine of the bucket pivol mounting pin on the am. = C: Lifting capacity
4. “Indicates load limiled by hydrauiic capacity.
5. 0'm=Ground. =
ZX210-3 2-PIECE BOOM fjFatng over-ront. {3 Ratng aver-sie or 560 degrees Uit g
= Lk Armax. racn
— e 15 50 [ 50 75
s e s | e |6 e | b | e | e & | meer
Z-Piaca Boom aom e | 25
Amm2.03m 75m 7308 7308 5888 5.7
o sam ToaT | 7oar | 7o | 799 | w2 | 4 a0 | 648
4750ig 45m 10924 10924 "B 461 7331 6 360 4788 EE 7.25
ShosEc0m a0m 12514 | 12514 | 0os1 | 717 | 682y | 4ere | 4748 | s a0z | 766
1am 14734 | 12818 | 10176 | 6067 | 6720 | 4ara | dera | soee 200 | 73
Do | 11097 | 11097 | 64Tt | 11978 | tozte | 654 | 65w | 4zez | 46w | 2ed 2o8r | 75
19564 | 10564 | 16723 | 11601 | 10215 | 6208 | 6sm6 | 40sr ame | 6o
= = T =T BT I A AT TS R
Load radus
Loat ALY, feach
& point 30 45 80 75
s e | s|le 6| e | b (e |d | e bh | | m
'2-Piace Boom a0m 9084 ‘o084 "a6s4 8 634 318
A 242 m 75m BeE | o8e 5603 | 54% | 650
c 5om G082 | o2 | 5800 | 48w “ao70 | 3ee | 67
A750Kg a5m e | tise | 7o | 73 | B | e 50 | awr | 7ae
Shoa 600 m 3om *12 968 *12 762 ‘8737 [RIE] 6716 4738 4785 3183 4387 2875 7ar
15m 1aea | vtzeat | 1011 7064 | 6700 | 4504 | 4eer | aoer | azer | 27m 2
Oioound | 12045 | 12045 | 16967 | 12066 | 0140 | G567 | G5 | 42 | 462 | 267 7 | 2810 4
-iEm | 1841 | -64ia | ‘e | 1ieee | ioie1 | 6266 | 6aee | 4040 a0 | dom I
S0m | 2611 | 411 | 15840 | 11586 | 07es | 6063 | Bfe | 40 “si0 | aeet 5
AEm —
Load raaus
Constions il 80 i
it
s | e|ls S| 6 & 8|S maer
7 Piace Boom Thm 30
Am 281 m 7am *6 088 6088 4822 620
c Gom G218 | 6218 4590 7.2
4750 kg 45m 8240 8240 *7310 7319 4035 am
Snoa6o0m 3om | +0es0 | wos0 | fiaeta | veais | w2 | Ti7e 479 .37
15m "BB3L B B34 14178 12 664 *10 113 6063 4822 845
OGmnd | 111176 | 11176 | "i5702 | 12829 | 10083 | G67a 437 | e | 2m0 Zs60 | a8z
-15m 15 150 15 150 *16 300 11724 10257 6310 4088 4523 2008 277 778
B0m | w2 | 19z | t647i | 1isel | eees | &on 3o75 azms | o
a5m | 0070 | pogra | 12158 | 1ien | w70 | 6107 5076 457
ZX210LC-3 2-PIECE BOOM
"Coad radu
Concitions: m 30 45 80 75
s e | s |le b | e b e |d | e d
Z-Pisce Boom aam 256
AmM203m TEm Tag1_|_Taa1 517
& Bom 7300 | 6210 | 6284 548
A750Kg a5m Bok | wom | 5o 7.2
Shoa 600 m Fom Tews | Tost | 521 Sai | a5z 768
TEm 7825 | 75 | 501 531 | saz 7.8
[DfGrowa | =11 008 | T381 | 7686 | 477 5285 | st 75
19565 Tios | 7967 | 461 a7
0w 008 577
Load
Canations. point 75
“Th | o 80|80
2 Piace Boom a0m 8686 | Bes | a1
Am 242 m T5m 'S 806 5 806 550
& Bom 074 | Ao | 674
4750k 45m 4504 587 7.40
Shoa B0O M om 5328 3542 4484 2% 787
T5m 5360 3445 [ an 704
TiGound | 112047 | 12047 5200 | 33 B | 774
T5m | -18415 | 18416 07| 721
S0m | 4z | ez ET 625
24
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EQUIPMENT

ZX210LC-3 2-PIECE BOOM E'Hamq ower-front @u Raling over-side or 360 dagrees Unit :kg
Load radius
Load Al ma. reach
forry =5 15 30 45 60 75
g e | d]e s |ls|le|s|e | 6 e
2-Piaca Boom 80m 5428 5 428
Am2.9im 75m 6 091 5 068 "4 435 4 435
Countarweight 60m 6222 5435 4008 3814
4750 kg 45m ‘B 244 =] 5306 4784 684 4 012 3230
Shoa B0 m 30m *10 881 13624 7874 5 267 5045 3630 "4 000 2063
15m 8835 14061 7725 5106 5401 3516 4 085 2848
0 {Ground) M7 14 165 7827 4883 5203 3381 *4 340 200
-4.5m 15 160 13600 7162 4618 5200 3206 4 856 3146
-30m 18212 13 448 6008 4 506 "a418 3728
-4.5m *20 Ge0 12 140 6779 6 603 6 603
ZX210LCN-3 2-PIECE BOOM
Load = At ma. reach
Condi point 15 3.0 45 6.0 75
g e e s e |ls|e s e b 6| m
2-Fleca Baom 20m 11814 11814 263
Am203m 75m 7451 7 451 "6 B60 65726 524
Countarwaight 60m T TER 7 766 7 482 7408 6232 4741 5476 4002 655
5500 kg 45m *11008 11008 B 612 7256 6 430 4778 *4 008 3304 7.32
Shoa 500 m 30m 2750 | 12457 | *i0255 | 7078 | 7158 | 4669 | Be7i 3143 4644|2081 [AF)
Em 4066 | 12273 | 10753 | 68 | 7707 | 44es | 5610 | aoed | A0k | 28%b 780
O fGround) | 10034 10034 16900 11404 10780 6434 7854 4232 5534 | 3002 6 256 2067 750
SiEm | 19012 | 18218 | 47170 | 1123 | <008 | 6212 | 7712 | 4017 H0% | 3270 704
30m | 28531 | 2851 | “fs6s | 11906 | a5 | 6085 51| 2261 554
Load radius
Load At max. reach
Condi point 15 30 45 6.0 75
g e ale  dle|lsle st [
2-Pieca Boom 80m *0200 0200 B BO6 '8 896 326
Am2.42m 75m 6827 6 827 5 806 5200 557
Countarwsight BO0m 7 056 *7 056 *5 845 4841 rao7e 38M 681
5500 kg 45m 11 644 11644 8052 7254 ‘6126 4853 "4 75 3203 4 504 3158 756
Shoa 500 m 30m 13131 *12 430 ‘8o11 7 004 ‘6818 any 5380 3170 4 484 2847 704
15m 14901 12 382 10 B81 6941 7608 4405 5620 3070 4 581 2735 802
0 fGround) *12 100 *12 100 *16 653 11 560 10676 6463 R 4228 5 504 2088 "4 004 2702 781
-15m *18 078 *18 078 17 000 11 187 *10 823 6 182 7 867 4028 ‘5104 3062 7.28
-3.0m 24 096 24 006 16 274 11 146 0 800 5878 5816 4002 *4 647 3753 632
Lo At reach
Load max.
Candi = 15 30 45 &0 75
g e sd]e s e|ls|e|s e b & mw
2-Pleca Boom 20m 5428 528 437
Am2.84m 75m 6 090 "6 090 5 176 4817 4435 443 627
Countarweight 60m "B 214 6214 5 476 487 4008 3363 7.39
5500 kg 45m 8245 8245 7424 7202 5775 406 4 844 EEA 4012 2854 808
Shoa 500 m 30m 0230 0230 13741 12 500 031 7003 6 432 4775 5087 3261 "4 009 25a7 B.44
i5m 8 030 °8 030 14414 1233 *10 486 68717 ] 4636 5475 3141 "4 085 2500 852
0 feround) [ 10863 10863 16 122 11816 10632 6567 7600 4337 5551 | A4005 4340 2541 832
-156m *14854 14854 16848 11256 10 707 6221 7729 4078 5440 2015 "4 BSE. 2750 783
-30m *18816 18816 16 901 11126 10636 5902 7072 3062 ‘4418 3240 6.08
45m 20 439 20 430 12 466 11 166 7 000 6018 °6 603 5768 464
25

STANDARD EQUIPMENT

ENGINE CAB

* H/P mode control * CRES |l (Center pillar reinforced

* E mode control structure) cab

* 50 A altemator * OPG top guard fitted Level |

* Dry-type air filter with evacuator (IS010262) compliant cab
valve (with air filter { * Al ith
indicator) steel cab

* Cartridge-type engine oil filter * Equipped with reinforced, tinted

 Cartridge-type fuel double filters (green color) glass windows

* Air cleaner double fiters * 4 fluid-filed elastic mounts

* Radiator, oil cooler and intercooler  ® Front windows on upper, lower
with dust protective net and left side can be opened

* Radiator reserve tank * Intermittent windshield wipers

 Fan guard * Front window washer

 Isolation-mounted engine
* Auto idle system

 Fuel cooler

 Electrical fuel feed pump
* Engine oil drain coupler

HYDRAULIC SYSTEM

* Work mode selector

* Power boost

* Auto power lift

 Control valve with main relief valve
* Extra port for control valve

* Suction filter

 Full-flow filter

» Pilot fitter

* Swing dampener valve

26

* Adjustable reclining seat
with adjustable armrests
* Footrest
* Electric double homn
* AM-FM radio with digital clock
© Seat belt
 Drink holder
« Cigarette lighter
* Ashtray
* Storage box
* Glove compartment
« Fire extinguisher bracket
 Floor mat
* Short wrist control levers.
 Pilot control shut-off lever
* Engine shut-off switch
= Auto control air conditioner
* Transparent roof with slide curtain
* Mechanical suspension seat
with heater

Standard equipment may vary by country, so please consult your Hitachi dealer for details.

MONITOR SYSTEM

 Display of meters: water
temperature, hour, fuel rate, clock

* Other displays: work mode,
auto-idle, glow, rearview monitor,
operating conditions, etc

* Alarms: overheat, engine warning,
engine oil pressure, altemator,
minimum fuel level, hydraulic filter
restriction, air filter restriction, work
mode, overload, etc

* Alarm buzzers: overheat, engine oil
pressure, overload

LIGHTS
* 2 working lights

UPPER STRUCTURE

* Undercover
* 4 750 kg counterweight

* Fuel level float
 Electric fuel refiling pump
with auto stop
* Rear view camera
150 Ah batteries
* Hydraulic oil level gauge
* Tool box
* Utility space
« Rear view mirror (right & left side)
* Swing parking brake

UNDERCARRIAGE

 Travel parking brake

 Travel motor covers

« 1 track guard (each side) and
hydraulic track adjuster

* Bolt-on sprocket

* Upper and lower rollers

* Reinforced track links with pin seals

* 4 tie down hooks

FRONT ATTACHMENTS

* HN bushing

* WC (tungsten-carbide) thermal
spraying

* Reinforced resin thrust plate

* Flanged pin

* Casted bucket link A

* Centralized lubrication system

« Dirt seal on all bucket pins

MISCELLANEOUS
 Standard tool kit
 Lockable machine covers
* Lockable fuel refiling cap
« Skid-resistant tapes, plates
and handrails
 Travel direction mark on track frame
* Onboard information controller

TOP-CLASS CONSULTANT CO., LTD
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OPTIONAL EQUIPMENT

CAB

* Laminated round glass window
* FOPS guard

* Air suspension seat with heater
* Rain guard

* Sun visor

* 12 V power source

LIGHTS

« Additional cab roof front lights

* Additional cab roof rear lights

* Rotating lamp

* Additional boom light with cover

@NETUTENBUNISVYLNDHENITEAULTEIVDILATBIANT (FiB)
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Optional equipment may vary by country, so please consult your Hitachi dealer for details.

UNDERCARRIAGE
o 2 track guards
* Track undercover

ATTACHMENTS

* Hammer and crusher piping

* Parts for hammer and crusher

© 2 pump combined flow assist piping

« Additional pump (30 L/min)

* Pilot accumulator

« High mesh full flow fiiter
with restriction indicator

* Welded bucket link A with welded
hook

OTHERS

* Hose rupture valve

* Overload warming device

* Pre-cleaner

* 5 350 kg heavy counterweight
(2X210-3, 2X210LC-3)

* Biodegradable oil

* Louver cover
Designed to increase ventilation

* Tropical cover
Designed for use in the Tropics (severely hot climate), with extra wide
opening for more heat dissipation, thus reducing sound suppression. The
nmachine fitted with this cover cannot pass EU Noise Regulation 2000/14/EC,
STAGE I, not permitting the use of the CE mark

(| |

Prior 1o operating this machine, incuding satelite communication system,

in a country other than a country of ts intended s, it may be necessary to

make modifications to it so that it complies with the local reguiatory standards
i5) and kegal requi of that particular country.

Plaase do not export or operate his machine outside the country of its

intended use unti such compliance has been confirmed, Please contact your

Hitachi dealer in case of questions about complance.

Hitachi Construction Machinery

www.hcme.com

These specifications are subject to change without notice.

Mustrations and phatos show the standard modeks, and may or may not include optianal ecuipment,
accessones, and all standard equipment with some differences in colour and features,

Bafore use, read and understand the Operator's Manual for proper operation,

KS-ENO23EUQ
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Mining haul truck cab noise:
an evaluation of three
acoustical environments

Introduction §.B.BEALK

This study investigates haul truck
cab noise in underground limestone
mines that employ nearly 2.000 work-
ers at 117 mines across the United
States. In this industry. hazardous noise
is present from drilling, blasting, rock
crushing operations and the predomi-
nance of large and noisy equipment.
Continued exposure of miners to high
noise levels can cause damage to the inner ear. The result of
this damage is a permanent shift in the hearing threshold.
known as a noise-induced hearing loss (NIHL). A NIHL
makes it difficult to hear and understand everyday speech
and is irreversible.

Of special interest is the haul truck (Fig. 1) because
it comprises of the largest class of equipment used in the
underground limestone industry. With these trucks and
most diesel-powered equipment, the engine is generally a
major source of noise. Engine noise may emanate from the
exhaust, the intake and the cooling fan. Other significant
noise sources include the transmission. drive train and hy-
draulic system.

Abstract

Mining haul trucks comprise the majority of the equip-
ment used in underground limestone mining operations and
are known to emit high levels of noise. A previous study
conducted by the National Institute for Occupational Safvn
and Health (NIOSH) indicates that 70-90 % of all miners
have a noise-induced hearing loss (NIHL) great enough
to be classified as a hearing disability by retirement age.
These results demonstrate the public health need to protect
the hearing of workers in the mining industry, including
haul truck drivers.

Cab enclosures present an opportunity to isolate the haul
truck operator from both truck and other noise in the min-
ing environment. A total of 25 haul truck cabs were studied.
They were divided into three style (treatment) categories
determined by soundproofing features and technology
for noise reduction: old-, new- and retrofitted-style. This
study examines the contribution of cab acoustics, operator
performance and maintenance to noise reduction for each
cab Dosimeters were used to measure eight-hour
time weighted average sound pressure levels (TWA SPLs)
inside and outside the cabs. The main objective was to
determine the noise levels inside of the three types of cabs
(with different acoustical treatments) and determine if the
noise levels were significanily different. Adherence to the
Mine Safety and Health Administration (MSHA) permis-

S.B. Bealko, member SAIE, s mining engineer with the
Fittsburgh Research |aboratory, National Instiute for
Dccupational Safety and Health, Pittsburgh, PA

Noise from these sources reaches
the ear via several paths, both direct-
ly. by airborne paths and indirectly,
by reflections from various surfaces.
In addition. sound in the form of vi-
brations may travel along or through
structures (Daniel et al.. 1981). An
approach to eliminate or control
noise at its source, engineering con-
trols, is through the use of mufflers.
gaskets and control of reflected noise. Another way to
lower noise levels is to identify. isolate and treat the many
paths along which noise travels with barriers, absorbers
and dampers.

Control of haul truck cab noise is important because
haul truck operators spend a majority of their time inside
the cab. Most mine policies require haul truck operators to
remain inside their cab throughout the entire shift except
for restroom use, attendance at safety meetings. during
maintenance and sometimes during lunch breaks. There-
fore, it is typical for operators to spend almost the entire
shift (eight to 10 hours) inside the haul truck cab.

According to Daniel et al., “Cab enclosures generally

sible exposure limit (PEL) of 90 dB TWA, (with a 90 dB
threshold) was used as the main indicator of overall noise
reduction achieved. Dosimetery results indicated that all
but two samples measured outside of the cab exceeded the
MSHA PEL. However, only 2% of the samples measured
inside of the cabs exceeded the PEL, but samples could still
be reduced much further. Descriptive and comparative sta-
tistics indicate that noise levels inside the new-style cabs are
significantly lower than the other two cab styles. Also, data
suggest that there is no difference in noise exposures when
comparing the old-style to retrofitted cab styles. Operator
influence (opening doors and windows) was a significant
factor for increasing noise exposure.

This paper demonstrates that properly designed cabs can
achieve major noise reductions, but noise levels could still
be reduced much further below the MSHA PEL. New-style
cabs, equipped with modern noise-reduction treatments,
exhibit much lower noise exposures than the other two cabs
styles, and the effectiveness of the current noise-reduction
treatments for retrofitted cabs is questionable. Haul truck
driver observations indicate that improved noise exposure
reduction training is needed. Finally, specific rargets for
future noise reduction research are suggested that will fur-
ther contribute to the prevention of hearing loss for haul
truck operators.

are the most efficient way to prevent the radiation of sound
through the cab walls.” The effectiveness of noise reduction
is greater if the cab is lined with an acoustically absorptive
material. Most newer haul truck cabs are manufactured
with features that are designed specifically for noise re-
duction (new-style cabs). These features are typically not
found as original components in cabs of older trucks (old-
style cabs). Sound-proofing materials may be added to
the older cabs to upgrade their noise reduction potential
(retrofitted cabs).

This study examines noise exposure inside haul truck
cabs experienced during a typical workday with normal
operator practices, the effect of noise-reduction features
inside the cab, the consequence of disabling noise controls
(unnecessary open doors/ windows) and the significance of
haul truck and cab maintenance factors. The objectives of
this study were to:

¢ Determine if current haul truck cabs provide
enough protection to prevent a noise overexposure
(as defined by the MSHA PEL) during normal
operations.

e Determine if there is a significant difference in the
noise exposure as measured inside the old-style,
new-style and retrofitted cabs.

* Analyze critical factors that contribute to the cab
noise protection potential.

* Observe and consider haul truck operator activities
(opening of doors or windows) relative to estab-
lished operating procedures and to determine this
effect on the noise exposure inside the cab.

* Suggest specific research areas to further improve
noise reduction in haul truck mining cabs.

Federal regulation of noise exposure in mining

Efforts to combat NIHL in miners began in 1969 with
the enactment of the Federal Coal Mine Safety and Health
Act (Public Law 91-173). This law set forth requirements
for protecting coal miners from among other hazards. ex-
posure to excessive noise. Later, the Federal Mine Safety
and Health Act of 1977 (Public Law 95-144) broadened
the scope of the law to include noise protection for all min-
ers of all mineral types (the Acts are detailed in 30 CFR.
Subchapter O, Part 70, Subpart F, 1997). MSHA enforced
a PEL that was an eight-hour, time-weighted average
(TWA,) of 90 dBA(slow) (with a 90 dB threshold). but a
hearing conservation program was not mandated unless a
citation was issued for overexposure (Joy and Middendorf.
2007).

On Sept. 13,2000, there was further progress in con-
trolling mining-related noise when MSHA established the
new Health Standards for Occupational Noise Exposure
(Federal Register, 1999). This standard adopted a provision
similar to Occupational Safety and Health Administra-
tion's (OSHA's) Hearing Conservation Amendment (29
CFR 1910.95). where a miner is required to be enrolled in a
hearing conservation program (HCP) if the full-shift noise
exposure is at or above the action level (AL) of TWA_ 85
dBA (slow)(80 dBA threshold).

With the PEL remaining the same, other requirements
of the new regulations included the primacy of engineering
and administrative controls for noise exposure reduction,
the implementation of a noise exposure monitoring sys-
tem and the relegation of the use of hearing protection to

FIGURE 1
Haul truck and cab.

the hearing conservation program. The implementation of
these regulations has served to reinforce the importance of
noise reduction throughout the mining industry.

Methodology

Categorization of haul truck cabs. Presently, haul truck
cabs are manufactured with built-in design features for
noise reduction (new-style cabs) whereas cabs on older
vehicles lack many such features (old-style cabs). There are
also cases where the cab components have worn out before
the haul truck is taken out of service. Often. to extend the
life of the truck, the original components of these cabs are
upgraded with materials (e.g. foam-materials on cab walls
or new gaskets around doors and windows) to reduce noise
exposures (retrofitted cabs). In order to compare the noise
reduction characteristics for each cab style, criteria were
established to divide cabs into the three cab styles or treat-
ment groups. A description of each cab style, along with
illustrations. follows.

New-style cabs: Noise control features for new-style
cabs include sound absorption, vibration damping and
sound barriers. Sound absorption materials are soft and
porous materials (e.g.. flexible polyurethane foam) where
the amount of sound absorption is directly related to the
amount of treated surface area. Vibration damping mate-
rials reduce the amount of vibration energy transmitted
between surfaces and are constructed of rigid materials.
Sound barrier materials combine mass and flexibility to

FIGURE 2
Examples of new-style cab a) full- uplmlstery and wm-
dow seals b) newer g ts, door | an
cranks.
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FIGURE 3

Examples of old-style cab, a) and b) steel interior with
older sealants and gaskets and c) older door handle.

reduce the sound energy passing between the noise source
and the controlled area. Sound barriers, combined with
sound absorption materials, can be very effective in con-
trolling noise (Mohanty et al., 2000).

Besides new sound-proofing materials and technology.
research has been conducted to reduce structure-borne
noise by determining the best placement for sound-absorb-
ing materials in cabs. Researchers created and tested cab
designs using computer-aided-engineering methods. Some
examples of the new-style cab characteristics are shown in
Fig. 2. This figure demonstrates full-upholstery cabs that
absorb noise and seals, gaskets and latches that minimize
noise leakage and all-around cab vibration.

Old-style cabs: It is not uncommon to encounter haul
trucks that are 20-years-old or older still in use at under-
ground limestone mines. Needless to say, these cab enclo-
sures lack some of the new technologies that reduce noise.
A typical cab of this type has a hard steel interior that acts
as a noise reflecting surface and there is little use of noise
reducing materials. Because these cabs experience wear
over time. the original components including cab sealants
and gaskets may lose their effectiveness and allow noise
leakage. In addition. cab integrity may deteriorate and in-
crease cab noise due to the vibration of doors, windows or
latches. Preserving the integrity of these components is

FIGURE 4

Examples of retrofitted cab with foam sound-absorhing
material with sealants and gaskets around a) doors, b)
windows and c) walls.

I
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crucial for noise reduction and thus requires a proactive
maintenance program. Some examples of old-style cab
characteristics are shown in Fig. 3. This figure illustrates
steel interior cabs with noise reflective surfaces, and older-
style latches, gaskets and seals.

Retrofitted-style cabs: This style cab has been upgraded
with new technology or materials such as floor mats. insula-
tion. special glass and other methods to reduce noise. The
upgrade may be due to original component deterioration
or wear from extensive usage. Figure 4 demonstrates an
old-style cab that was upgraded with a material approved
by MSHA. This foam material shown was engineered for
use in high noise environments and meets the MSHA flam-
mability standards (adopted UL 94 HF-1). It is faced with
an aluminized polyester material layer that reflects radiant
heat. The facing and foam were fused during processing
to create a bond that resists delamination. This material is
ideal for sound absorption in enclosed equipment. such as
compressors, motors, generators, and pumps (TUFCOTE,
2006). This material is just one example of the many com-
mercially available soundproofing products. There are also
products that reduce noise echo. stop vibrations and lower
noise transmission through glass.

Associated co-variables

This study was designed to evaluate cab noise exposure
levels given the current maintenance condition, in the typi-
cal environmental noise surroundings. and with the haul
truck operators performing as usual during a typical work-
day. Therefore. besides noise-reduction features in cabs,
there are other variables that effect sound levels inside the
cab. As part of the methodology. two of these variables re-
ferred to as co-variables. were monitored closely through-
out the survey. These two co-variables are maintenance and
operator performance. Other potential co-variables were
considered including maintenance down time, extreme
weather and road conditions. and shortened work shifts.

intenance: Although the effect of noise reduction
for specific cab components is difficult to identify and mea-
sure. it is evident that improper maintenance of haul trucks
and cab enclosures can lessen (or degrade) cab attenua-
tion. Also, deteriorated door and window seals should be
replaced and holes in the cab frame should be patched
because air gaps and holes can also allow noise leakage.
Figure 5 shows examples of cab degradation including in-
adequate sealing around doors, holes in the cab frame and
the deterioration of soundproofing materials on the roof.

Another essential maintenance issue is a functional air
conditioning system to sustain a comfortable and healthy
work environment. If the system is in disrepair, haul truck
operators will, out of necessity, open doors and windows to
seek relief from the heat. When this occurs, the haul truck
operators circumvent some of the protective cab features
and allow outside noise, dust or diesel exhaust to enter the
cab.

Operator influence: Haul truck operators are encour-
aged to follow safe operating practices. Most procedures
require equipment operators to keep their windows and
doors closed as much as possible. However, observations
of haul truck drivers during operations reveal that some
operators do not always adhere to these practices. One

reason, which has already been mentioned, is to cope with
malfunctioning air conditioning systems. Another reason is
the preference for fresh wind and outside air, regardless of
a guarantee for a noisier environment. Smoking and chew-
ing tobacco use can also cause operators to frequently open
their windows and doors.

Operators are also encouraged to stay inside the cab
and away from noisy environments as much as possible
and to report any maintenance needs. Adherence to good
practices and procedures for equipment operation can help
to reduce noise exposures.

Mine characteristics

Haul truck cab noise was studied at five underground
limestone mines. The typical mining sequence for each
mine included drilling the face. blasting the rock. and ex-
i ing front-end loaders and haul trucks. The blast-
as transported to the crushing and screening
facilities where it was processed into various sized aggre-
gates. One mine had the crushing/screening plant located
underground while the other mines had the facilities lo-
cated outside the mine approximately 91 - 182 m (100 - 200
yards) from the mine portal.

Mine production ranged from 1.4 to 1.8 Mt/a (1.5 to
2 million stpy) of raw product and employment ranged
from nine to 30 underground employees. Mining heights
averaged 6.7 m (22 ft) and the mining widths were approxi-
mately 12 m (40 ft). Most of the underground equipment
was diesel-powered with some smaller equipment powered
by electricity.

Study procedure

Several tasks were completed prior to the start of the
shift. Twenty-five haul trucks were examined and the cabs
were categorized as follows: five old-style, 17 new-style and
three retrofitted cabs. A pre-shift maintenance inspection
of the cab was conducted, including noting the operation-
al condition of the air conditioning unit and any obvious
acoustic material maintenance needs.

Haul truck operators were then interviewed about their

Dosimeter inside cab.

of poor mai (a)

P

sealing

aroun:i roof, (b) hole in cab frame and (c)'deterimated
roof materials.

habits, activities and common practices. The company’s op-
erating procedures for haul trucks were discussed including
the requirement to keep the windows and doors closed, re-
porting of any maintenance problems and proper radio vol-
ume. Additional information was collected including truck
engine data (e.g.. horsepower, year. make/model). weather
or road conditions and planned maintenance activities.

Upon completion of the pre-shift tasks. noise dosim-
eters were attached at two locations inside and outside
of the cabs. In all. there were 44 samples collected over
the 13-shift study period. For each sample, two noise do-
simeters measured noise (ABA TWA,) using the MSHA
PEL exposure criteria during the full shift. The dosimeter
placed outside the cab to get some idea of how loud noise
levels could be without the protective aid of the haul truck
cab. In addition. operator activities were monitored and
noted throughout the shift as closely as possible. How-
ever, researchers could only observe the haul trucks when
they were outside of the mine. At the end of the shift. the
noise dosimeters were recovered and the data recorded.
Finally. a second interview of the haul truck operator was
conducted to determine driver activities and other poten-
tial co-variables, discuss maintenance issues and to receive
feedback or concerns about the noise study.

FIGURE 7
Dosimeter outside cab.
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FIGURE 8
Histogram of the TWA, SPL sample data.
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Instrumentation and data collection

Worker noise exposures were monitored using Quest
Q-400 noise dosimeters. This instrument is preferred over
a sound level meter when the noise levels must be mea-
sured over a lengthy period and vary due to intermittent
nature. Most dosimeters available today provide outputs
in dose or TWA_ using various exchange rates (e.g. 5 dB),
response rates (fast or slow). eight hour criterion levels, and
sound measurement ranges.

Noise dosimeters are typically used to measure per-
sonal noise exposures of employees, but can also be used
to measure noise exposures as area samples where the do-
simeter stays in a stationary location. The dosimeters used
in this study measured and stored the sound levels during
a time period and computed the readout as a percent dose.
Equation 1 below was used to convert the MSHA PEL
dose percent to TWA_ SPL.

TWA, SPL (dBA) = 16.6 x log10 (Dose %/100) + 90 (1)

Prior to the shift start, the noise dosimeters were cali-
brated and set to monitor an MSHA PEL of 100% or a
TWA, of 90 dB Threshold. 5 dB Exchange Rate. a Slow
Response, and a 140 dB Upper Limit. For uniformity. the
dosimeter microphone inside the cab was placed as close to
the operator’s right ear as possible. As shown in Fig. 6. the
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microphone was placed 0.3 - 0.45 m (1 - 1.5 ft) to the right
of the operator next to the engine-side window. Actions
such as securing the microphone mount with tie wire/elec-
trical tape. placing cloth or clothing around the dosimeter
and utilizing microphone covers were taken to ensure the
dosimeters or microphones did not vibrate or touch the
window and produce structure-borne noise.

Measures were again also taken to protect the outside
dosimeters and microphones from damage and vibration
against the cab frame. Outside dosimeters were attached
to the frame above the operator’s door as shown in Fig.
7. This location was chosen to most closely represent the
noise levels that the operator would experience if he/she
did not have the protective measure of the cab and also out
of convenience for f: ing the dosi s (handles and/
or bars around or above the cab door in which to secure the
dosimeter). There were a few occasions during the study
where it was raining heavily. On these days, dosimeters
were attached to the frame on the opposite side of the cab
(engine-side) and were more directly exposed to engine
noise than if they were located on the operator’s side.

Results

A histogram of the TWA, SPLs for all of the measure-
ments inside the cab is shown in Fig. 8. The shape of the
histogram (skewed left) suggests that the data may not
be normally distributed. but perhaps a larger sample size
would lead to a more normal or log-normal sample distri-
bution. It could also be a bi-modal distribution where the
high number of quieter cabs (new-style) represents the
first peak and the larger group of noisier cabs (older and
retrofitted) represents the second peak. Again, the normal-
ity characteristics of the histogram could be clarified with
a larger sample size.

The descriptive statistics for all of the sample mea-
surements are as follows: sample mean, 75.1; median. 81.3:
standard deviation. 15.4: and 95% confidence intervals of
the mean, 70.5 (lower limit) and 79.8 (upper limit). There
was one extreme outlier (97.7 dBA) in the sample mea-
surements that was not used in the data analysis. When
compared to the highest measurement from the study data
(90.1 dBA). the sound energy from the outlier was as much
as four times greater. This reading was so high that it was
improbable that the haul truck driver could have operated
for a full shift without reporting discomfort from excessive
cab noise levels. Therefore, this sample measurement is
extremely unlikely. Researchers found no plausible expla-
nation for this reading except that the dosimeter may have
malfunctioned or it was not properly secured to the cab
frame causing excessive vibration noise.

Figure 9 graphically represents the data as the TWA

higher noise level samples. Table 1 displays the descriptive
statistics of the TWA  SPLs for each of the three cab styles
including the mean. median. standard deviation, and 95%
confidence interval of the mean.

Figure 10 depicts a box plot of the data showing the
median, and upper and lower quartiles for each cab type.
It appears that the median values of the MSHA PEL noise
exposure for the old-style and retrofitted cabs are very
similar. but both differ from the new-style cab median. The
median value of the new cab style is much lower than the
other two cab styles.

Because of questions regarding the underlying distri-
bution of the sample data. the parametric ANOVA and
non-parametric Kruskal-Wallis tests were performed to
determine if there were significant differences in the TWA,
SPLs inside the cab between the three cab styles. ANOVA
tests were performed with Tukey post hoc comparisons.
Although significance is usually set at alpha equal to 0.05.
these tests were done to see if the p-values approached
significance (p-value <0.05). Table 2 displays the results
from all of these tests.

The null hypothesis for an ANOVA test is typically that
there is no difference or effect among groups and a p-value
close to zero signals that the null hypothesis is rejected.
The ANOVA test of the sample data achieved a p-value
of 0.0001, which achieves significance (p-value<0.05). sug-
gesting that the null hypothesis should be rejected and that
there is a difference in at least one of the three cab styles.
As seen on Table 2. the Kruskal-Wallis test on the data
achieved a p-value of 0.0001. which was the same as the
ANOVA test. Results from the Tukey post hoc multiple
comparison test on this data show that a p-value of 0.001
was achieved between the old-style and new-style cabs and
a p-value of 0.007 was achieved between the retrofitted
and new-style cabs. These two comparison tests indicate a
significant difference between the groups for each test. The
comparison for old-style and retrofitted cabs did not show
significance (p-value = 0.987) that there was a difference
between the groups.

The outside dosimeter measurements (shown as a range
of measurements in dB) are provided below. All but two of
the data measurements were found to be above the MSHA
PEL. Furthermore, the outside noise levels for the haul
trucks with retrofitted cabs, overall. tended to be slightly
lower than the trucks with new-style and old-style cabs.
The measurements that were taken on the engine-side of
the cabs were considerably higher than the ones taken on
the operator’s side of the cab.

* 80.3 - 93.8 dB for retrofitted cabs (driver-side

FIGURE 10
Box plot of TWA, SPL for the 3 cab styles.
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more than three times throughout the shift. The occurrence
of unnecessary open doors or windows was observed in
13 out of the 44 samples (30%). These observations were
seen in three out of the four highest noise levels measured
during the study. including the highest measurement of 90.1
dBA. Table 3 shows the mean noise exposure for samples
with open doors or windows versus the mean for samples
where open doors or windows were not observed for each
cab style. The increase in noise was 8.5 dBA for the new-
style cabs, 4.0 dBA for the old-style cabs, and 1.2 dBA for
the retrofitted cabs. This data shows a significant increase
in noise for the new-style and old-style cabs. A broken air
conditioning unit was the reason for the higher noise mea-
surement in only one of the samples. Operators provided
the following additional reasons why they opened their
doors or windows: fogged interior windows. tobacco use.
the preference for outside air and the need to hear the
horn/signal from the front-end loader.

Good road conditions were noted throughout the study
and normal weather conditions were observed. Some cab
deterioration was visible in the old-style and retrofitted
cabs. but little in the new-style cabs. Aside from wear and
tear due to normal use. the seals, gaskets and latches were
in fair to good condition.

Discussion and conclusions

The noise levels measured outside of the cab clearly
indicate that most noise levels that would be experienced
by the operator would be above the MSHA PEL had they

measurements). Table 1

FIGURE 9 SPLs for each sample collected inside the cab for each cab * 91.3 - 95.8 db for old-style cabs (driver-side
Sound level measurements for each type of cab. type. The black data points represent samples where the measurements). ~ Descriptive statistics for three cab styles.
haul truck drivers had unnecessary intervals of open doors * 91.3 - 95.1 dB for new-style cabs (driver-side )
Souxt Levels of Stly Suaples taside Caby and windows. Figure 9 also shows the limits for the PEL measurements). Retrofitted New style Old style
{ black dhata points — open doors of windows) D 4 & . . n=7 n=26 n=11
(TWA, 90 dBA) displayed in red. Only one out of the 44 * 07.5-99.5 dB for old-style cabs (engine-side
sample measurements was above the MSHA PEL. How- measurements). TWA, TWA,SPL TWA_SPL
ever, 14 out of 44 (32%) did exceed levels of TWA, 85 * 98.8-99.8 dB for new-style cabs (engine-side SPL (dB) (dB) (dB)
dBA. which may be considered hazardous. Furthermore, measurements). Mean 85.1 67.7 863
Fig. 9 shows that the new-style cab samples were fairly Median .. 88 821 86.0
spread out. but only one sample came near to exceeding The category of “open doors and windows™ was de- ~ Standard deviation  3.86 16:2 30
the MSHA PEL. In contrast. the measurements for the old- termined if the operator admitted that he/she had doors ~ 95% Cl on mean
5 NS @B N NS R style cabs and retrofitted cabs were spread out only over or windows open (an inch or more) for unnecessary rea- b‘:’;:: g;? slg %g

TWA, SPL (dBA the upper range (right side) of the graph that contained the sons or that this practice was observed by the researcher
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Doors and windows

Open (dBA)

New-style cabs 736 (n=8)

Old-style cabs 88.8 (n=4)
Retrofitted cabs* 86.1 (n=1)

Closed (dBA)
65.1 (n=18)
84.8 (n=7)
84.9 (n=6)

Table 2
Comparison statistics for three cab styles.
Parametric test F statistic P-value
ANOVA 10.7 0.0001

Tukey post hoct test
(multiple comparisons)

New-style vs. retrofitted 0.007
Old-Style vs. retrofitted 0.987
New-style vs. old-style 0.001
Non-Parametric Test Chi-square

statistic P-value
Kruskall-Wallis 20.9 0.0001

not had the noise-reducing protection of a cab. The results
from this study show that 43 out of 44 (98%) measure-
ments inside cabs were below the MSHA PEL, regardless
of open doors and windows, the cab maintenance condition
or the cab style. However, noise reduction measures should
be made to reduce noise even further to prevent NIHL.

Multiple comparison tests and descriptive data both
show that there is a significant difference between the old-
style and new-style cabs and the retrofitted and new-style
cabs. Therefore. efforts to control noise inside the new-style
cabs have been effective and mine management should
continue their efforts to purchase haul trucks that have
cabs equipped with these state-of-the-art noise-reduction
features. Fortunately. as mines begin to replace old haul
trucks with new haul trucks that have the new-style cabs,
noise overexposures should become infrequent as long as
operators keep the doors and windows closed.

Finally. multiple comparison tests and descriptive statis-
tics suggest there is no difference between the old-style and
retrofitted cab styles. highlighting the difficulty of design-
ing and implementing retrofit noise controls. The multiple
comparison tests show a lack of significant benefit from the
retrofitted cabs, but with such a limited sample size, one
cannot entirely rule out retrofits as a useful noise control
strategy. The multiple comparison tests (Tukey post hoc
tests) were sensitive to normality assumptions and without
additional data measurements to test normality, making
strong conclusions regarding the differences is somewhat
questionable. Furthermore. some potential shortcomings
were identified that. if corrected. could lead to more ef-
fective retrofits. Improved interventions to reduce door
and window vibration could serve to further reduce these
noise levels. Also, noise treatment of the cab floor could
improve noise reduction significantly because of the rela-
tive proximity of the cab floor to the engine noise sources.
Finally. treating the outside of the cab (engine side of the
firewall and under the hood) with sound absorbing materi-
als should also help to reduce the amount of noise inside

Table 3

Mean SPL for open vs. closed doors and windows
for each cab style.

Doors and windows
Open (dBA) Closed (dBA)
New-style cabs 736 (n=8) 65.1 (n=1
Old-style cabs 88.8 (n=4) 848 (n=7)
Retrofitted cabs* 86.1 (n=1) 84.9 (n=6)

the cab.

Open doors and windows will increase the noise levels
inside the cab and measures should be taken to encour-
age operators not to disable these protective cab features.
Improved education and training of operators is needed
regarding noise source awareness and noise overexpo-
sures. Furthermore. enforcement of noise policies should
be strengthened. Technical interventions. such as alarms or
lighted warnings that alert the operator when a window
is open (similar to seat belt dash warnings). may height-
en awareness that operators are at higher risk of a noise
overexposure and encourage them to take appropriate
action.

Three factors add a degree of uncertainty in this study.
The first is the fairly small sample size for old-style and
retrofitted cabs and the second is that the research was

conducted at only five mine sites. Further studies of ad-
ditional haul truck cabs (at a variety of mine sites) would
enhance the certainty of the study results. In addition, the
observations of operator activities could only be made
while a haul truck was visible while on the surface and the
activities that occurred underground could not be moni-
tored. The collection of data on underground activities
depended on the reliability of the information provided by
the haul truck operator and could be affected by self-report
bias and errors. More direct observation techniques, such as
sensors around the windows or video cameras, could help
alleviate this problem for future studies. Finally. no plau-
sible explanation could be provided as to why the outside
noise levels were lower for the trucks with retrofitted cabs
except for that the majority of these vehicles had engines
with lower horsepower than the other engines (old- and
new-style), thus possibily producing less noise.

Disclaimer

The findings and conclusions in this report have not
been formally disseminated by the National Institute for
Occupational Safety and Health and should not be con-
strued to represent any agency determination or policy.
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Analysis / Test Report
Report to : Top-Class Consultant Co.,Ltd. Project Name : Lot ID: 1882268
204 Muangthong 2/3, Soi Pattanakarn 53, Location : 3
PattanakarnRd., Suanluang, Bangkok o D R Ot 2010
‘Thailand 10250 1 Date Reported :Oct 23, 2018
Attn : Piyanut . Receipt No :

rt Number : 1208600-1 Rev. No.
Phone: 0-2322-5758  Ext. ::w i e 4
Fax: 023225759  Ext. oV Ak
Email : top-dass204@hotmail.com

— i S T S

2. Notification of Department of Labour Protection and Welfare on the Standard of Time Weighted Average (TWA)
Noise Level (B.E. 2561)
Note :

This Analysis test report is reissued to supersede report No 1208600-1 Date: Oct 17, 2018

Page1of 1

Reference Number 1882268-1
Sampling Date Oct 12, 2018
Sample Description Noise Dose
Location

o Personal Sampling

] Sampling time Noise Dose TWA Standard

(%) (dB(A)) TWA (dB(A))
] 08:00 AM - 04:00 PM 2.0 68.0 85
Method : Labour Protection and Welfare (B.E.2561)
] Standard + 1. Notification of Department Labour Protection and Welfare on the Criteria and Procedures for Measurement and
Analysis of Working Conditions in relation to Heat, Light or Noise Levels, including Duration and Types of Business
l that must perform (B.E. 2561)

Technical Management Approved by

Scientist (4)

Supervisor

The sbove resuls are vaid arly for the analyzed)tested sample(s) a5 ndcated in tis report. o part of s certicate may be reproduced i any from without
e e o e B e oy Tirotanc) Sl T T et ot oo et ol |
ADDRESS 104 40, Rd., Knwaeng Khet Suan Luang, Bangkok 10250 Thalland | PHONE 466 0 2760 3000 | FAX 466 0 2760 3197
L 'AUS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company

Life Sciences www.alsglobal.com
AIGHT SOLUTIONS BIGHT PARTOER S:|Reports|Noisedose. S.1pt (04:17PM)

727661 CASH / EMAIL
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ALS Laboratory Group (Thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Suan Luang, Khet Suan Luang,

Bangkok 10250 Thailand

ALS T +66 2 715 8700 F +66 2 715 8797

sunsadaiantdtunishinsing vasau

Froq, Calibrate
! | sample N.mll Parameter Equipment Name I 1D No. l Calibrated Date l Next Cal I oy |
Noise [Noise Dose, TWA Noise Dose Calibrator I BKK_FS0931 10-Aug-18 l 10-Aug-19 I 2 I
Noise __|Noise Dose, TWA Dose Meter 188.2.312.01 - - On sito Calbration

Right Solutions « Right Partne

[Cirrus

Research plc

Certificate of Calibration

Equipment Details

I M Cirrus ple
Instrument Type RC:[10A
Description DoseBadge Reader
Serial Number 83554

Calibration Procedure
The instrument detailed above has been calibrated to the publish test and calibration data as detailed in the
instrument hand book, using the techni 1 in the latest revisions of the I ional Stand:

IEC 61672-1:2013, IEC 61672-1 :2002..H3C 60651:1979, IEC 60804:2001, IEC 61260:1995, IEC 60942:2003,

IEC 60942:1997, IEC 61252:1993, ANSI S1.4-1983, ANSI S1.11-1986 and ANSI S1.43-1997 where applicable.

Sound Level Meters: All Calibration procedures were carried out by substituting the microphone capsule with a
suitable electrical signal, apart from the final acoustic calibration.

Calibration Traceability

The equipment detailed above was calibrated against the i Jards held by Cirrus

plc. These are traceable to International Standards {A.0.6). The standards are:
Microphone Type B&K 4192 Serial Number 1920791  Calibration Ref. S6450
Pistonphone Type B&K 4220 Serial Number 613843 Calibration Ref, S6388
Calibrated by
Calibration Date Ugus|
Calibration Certificate Number 262748

This Calibration Certificate is valid for 12 months from the date above.

Cirrus Research ple, Acoustic House, Bridlington Road, Hunmanby, North Yorkshire, YO14 OPH
Telephone: +44 (0) 1723 891655 Fax: -+44 (0) 1723 891742
Email: sales@cirrusresearch.co.uk

|
|

REVIEWBY

APPROVED BY

?
{

EXT CAL. DATE ... .‘.?/f@../ﬁ.v...‘
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188-2-312-01

ALS '
NOISE DOSIMETER CALIBRATION DATA SHEET '
Date H 12-Oct-18 Calibration Sheet No. : C-121018-188-2-312-01
Ambient Temperature (°c) ) 33.0 Atmospheric Pressure(mmHg) : 756 '
INSTRUMENT CALIBRATED l
Instrument ID. H 188-2-312-01 Serial No. : YG563
Brand ) CIRRUS Model :  RC:110AIS .
CALIBRATOR .
Calibrator ID. ) 258-1-51-01 Serial No. : 83554
Brand 3 CIRRUS Model : RC:110A
Sound Pressure Level [db(A)] 114 Date of Calibration : 10-Aug-18
Calibrate By :  CIRRUS Calibration CertificationNo. ~ : 262748
Noise Dosimeter Reading Adjustment
Standard Expected Reading [db(A)] {dbeA)) b))
1140 1140 0
Calibrated by Approved by

)
Field Environmental Scientist (1) Acting General Manager

FORM NO.: F 06-030 REVISION NO.: 2 ISSUE DATE: 13/02/13
ALS Laboratory Group

TOP-CLASS CONSULTANT CO,, LTD. NANUIN N-11



naulsanugRamng
AUUNTYIWT b WwATIY
AFUNMINIUAT GO0

il on ommo/('.'n)(iJ C\] b U ';]

fiinay  ©Eve

0o

) ' o v & - v a va P «
1399 fnamqwuqﬁmu‘uuwsmuwawguwmﬂmswmanw

Gou nssumsgdants U3n eueaied wavesmed nfu (Usunelne) $11in

$fls 0. Awetumsdowsonymidosygyntunadouiesujiansinneiiontu
aviuil « Anan bevo
. ivdeu3vh eueaied uauesme3 nfU (Useweilng) Sin aviuil @ Aanan bawo
o. wlvdeuiitn teueaied wavesme3 nfu Wivwalng) $1in asiuit & daman bavo

2 Ay o, oo X a va a
defidanime tenansuuuenivdesureenglunsilouiesjuinsinnsitensy

U3Hh Louaaled uauesmes nju (Usswilng) 91 $1uu be iy

v, Av aw o, o
AMRFNINMN o b uay e U3EM lousaled uauesmes njU (Usznalve) $1ia
' ooy S - v a va a - R -

veRpgideiuTunsiiouissfjuAinsiinszientu malsu -bo a0 WARIGN eod
F0uWAUINTT <o NUURRAININT WINEIUNAI WARIUNAIY NTINNLMIUAT Aonsulseey
gRAMNTIH WU

naalsarnugramnssiasanuds iu3ev ioueaies uavesmed nju (Usunelng) Sain

. vigby il g ey U P 0 ek
spogmisdeiviunsiisuissjuimsianesiiensu Tnsilesrvsenaudil
n. gmuauuaBsfURNTIATIEE

v v a o v - va - «
9. WmtnvssImelfuamiaT e

TOP-CLASS CONSULTANT CO,, LTD. ANANUIN N-12



p. ansuaiuiiiuseuliieseilninds S <o ems iy
SN slom M3 BINAFY T ob TIWMS NMNGAAMATIY FIUIU md T18N3 UaALAY
SN olod UM TRMAUTINN mee 318M3 mudiidandas

wihdentuiasmunoigluiuil b fugisu beom mmsdsdazioaigmisde
sutuna oo fiansiesienuu Widudvereeryiauenasusznaudwese
nanlssnugaamnsanely mo u rovdusrguesniviesutunswionfiamsinnyitensu
Farmereorgfinanveiuldfinailssugaamnssy

o a -
WIUUUUNDNITIY

YauampIniuiio

70308V UURT MU
oduAnalasnugaa NI

nevidbuazfounbuafiulisny

nqusAsgAIs MRS einesunaiwuasnedouiesUfiRms
3. o blbol dacow o bbol €ool

313 o bada moos o bada aaad

TOP-CLASS CONSULTANT CO,, LTD.

NANUIN N-13



| :

b 3

nansuuhenlsdeduseaytunsdouiofiinsimnsientu
] U39 euaied wauesmed nju (Usamdlne) S1ia

il on omao/(e) gab la

aunzidou 2-204

aviuil @0  wnay  LEe

4 o,
msuaﬁumﬁuwu’lﬁ’msq:ﬁ U 347 99N

F5hased

] il a15uany
1 Aldrin

] 2 Arsenic

l 3 Barium

|
4 OL-BHC

] 5 | PB-8HC
6 | y-BHC

) 7

| Demand

i 8 Cadmium

Demand
10 Chlordane
11 Chromium
12 Color
13 Copper
14 Cyanide
15 | o,p’-DDD
16 |p,p’-DDD
17 o,p"-DDE
18 | p,p -DDE

Biochemical Oxygen

9 Chemical Oxygen

Liquid-Liquid Extraction, Gas Chromatographic Method

1) Digestion, Inductively Coupled Plasma Method

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Methodm

1) Digestion, Inductively Coupled Plasma Method'”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic Method"”

Liquid-Liquid Extraction, Gas Chromatographic Method”

Liquid-Liquid Extraction, Gas Chromatographic Method"

1) 5-Day BOD Test, Azide Modification Method”

2) 5-Day BOD Test, Membrane Electrode Method”

1) Digestion, Inductively Coupled Plasma Method”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method”

1) Closed Reflux, Colorimetric Method™”

2) Open Reflux, Titrimetric Method"”

Liquid-Liquid Extraction, Gas Chromatographic Method”

1) Digestion, Inductively Coupled Plasma Methodm

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method"”

ADMI Weighted-Ordinate Spectrophotometric Method"

1) Digestion, Inductively Coupled Plasma Method”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method"”

Distillation, Colorimetric Method"”

Liquid-Liquid Extraction, Gas Chromatographic Method”

Liquid-Liquid Extraction, Gas Chromatographic Method"”

Liquid-Liquid Extraction, Gas Chromatographic Method”

Liquid-Liquid Extraction, Gas Chromatographic Method'”

-o-
fduit dnsuaiy 353ns1eH
19 o,p'—DDT Liquid-Liquid Extraction, Gas Chromatographic Method
20 p,p -DDT Liquid-Liquid Extraction, Gas Chromatographic Method
21 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method
22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method
23 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method
24 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method
25 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method
26 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatograph»c Method'”
27 Formaldehyde Distillation, Colorimetric Method
28 Free Chlorine 1) DPD Ferrous Tltnmemc Method”
2) lodometric Method”
29 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method
30 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatograph:c Method'”
31 Hexavalent Chromium | Filtration, Colorimetric Method”
32 Lead 1) Digestion, Inductively Coupled Plasma Method
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method
33 Manganese 1) Digestion, Inductively Coupled Plasma Method"”
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method
34 Mercury 1) Cold-Vapor Atomic Absorption Spectrometric Method
2) Cold-Vapor Atomic Fluorescence Spectrometric
Method"”
3) Inductively Coupled Plasma-Mass Spectrometric
Method”
35 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method
36 Nickel 1) Digestion, Inductively Coupled Plasma Method”
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method™”
37 Oil & Grease 1) Liquid-Liquid, Partition- Grawmetnc Method”
2) Soxhlet Extraction Method”
38 |pH Electrometric Method"”
39 Phenols Distillation, Chloroform Extraction Methodm

- 5 0,p’-DDT4..

/80 Selenium...
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i dnsuany FFaased m = a=m
] 5 T e - AVINTIY) o AU dnTuany 35nsev |
2 D}gestfon, Injuctfvety goupled Ppstod ethod 8 Barium 1) Digestion, Inductively Coupled Plasma Method"”
] oD ndeey [4?uPled Rlosmatas 2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method ¢ ]
a1 sulfid O . @ Spectrometric Method
ulfide ZnS Precipitation, lodometric Method e v .
l & @) 9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
42 Temperature Laboratory and Field Methods i 2
i : ¢ o (4] Mass Spectrometric Method
43 Total Dissolved Solids Dried at 180 C i
i g L ¥ ) 10 Benzene Purge and Trap, Gas Chromatographic/
44 Total Kjeldahl Nitrogen Digestion, Semi-Micro Kjeldahl Method i A
; i o () Mass Spectrometric Method
45 Total Suspended Solids Dried at 103-105 C i i
a6 Sl K sl % 11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
I Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method; : @
Filtration, Colorimetric Method; Calculati A Mass Spectrometric Method
o ! ; i A 12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma-Mass ¢ (4
I Spect tic Method: Filtrat Mass Spectrometric Method
ctrometric Mef 5 i i
B 4 ?4]’ ifstion; Colarmetric 13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Method; Calculation z 14)
a7 Zi icasti - (a) Mass Spectrometric Method
nc 1) Digestion, Inductively Coupled Plasma Method id-Liqui i i
iy z 14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma-Mass i (@)
. () Mass Spectrometric Method
| Spectrometric Method , y
| 15 Benzolg,h,ilperylene Liquid-Liquid Extraction, Gas Chromatographic/
¥ Mass Spectrometric Method”
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method'”
uil dsuany 335 2) Digestion, Inductively Coupled Plasma-Mass
. a)
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Spectrometric Method
Mass Spectrometric Method"” 17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
: (@)
2 Acetone Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
. ()
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 (4]
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™” 20 Bromoform Purge and Trap, Gas Chromatographic/
- : (@
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method” Mass Spectrometric Method
2) Digestion, Inductively Coupled Plasma-Mass 21 Butanol Purge and Trap, Gas Chroma:ographid
Spectrometric Method™ Mass Spectrometric Method'”
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method™ 22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
; 10}
2) Digestion, Inductively Coupled Plasma-Mass Mass Spectrometric Method »
Spectrometric Method™ 23 Cadmium 1) Digestion, Inductively Coupled Plasma Method"
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma-Mass
A : l
Mass Spectrometric Method'” Spectrometric Method
Al - /24 Carbazole...
TOP-CLASS CONSULTANT CO., LTD.
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I gl Asuany Fasied
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
l Mass Spectrometric Method”
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”
I 26 Carbontetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”
l 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
| 28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
I Mass Spectrometric Methodm
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
l Mass Spectrometric Method”
31 Chloroform Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method”
‘ ) 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method”
[ | 33 Chromium 1) Digestion, Inductively Coupled Plasma Methodm
‘ 2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Methodm
5 34 Chromium (IIl) 1) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculatlonm
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method; Filtration, Colorimetric
Method; Calculation™
35 Chromium (V1) Filtration, Colorimetric Method”
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
37 Cyanide Distillation, Colorimetric Methodm
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

10DT...

-o-
dduit anTuany kLRI AEA

41 DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”

a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"

a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”

47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"”

49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”

53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method "

57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method"”
!

- /59 2,4-Dimethylphenol...

TOP-CLASS CONSULTANT CO,, LTD.
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FWaser

64 Endosulfan

65 Endrin

68 Fluorene

| 69 Heptachlor

73 n-Hexane

74 | OL-HCH
75 | B-HCH
76 | y-HCH

59 2,4-Dimethylphenol
60 2,4-Dinitrophenol
} 61 2,4-Dinitrotoluene
| 62 2,6-Dinitrotoluene

I 63 Di-n-Octyl Phthalate

l 66 Ethylbenzene

67 Fluoranthene

70 Heptachlor Epoxide
71 Hexachlorobenzene

72 Hexachloro-1,3-butadiene

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

/77 Hexachlorocyclopentadiene...

-G
faauil dsuaiy AT
77 Hexachlorocyclopentadiene| Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
79 Indeno(1,2,3-cd) Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
81 Lead 1) Digestion, Inductively Coupled Plasma Methodm
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method”
82 Manganese 1) Digestion, Inductively Coupled Plasma Method”
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method™”
83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric Methodm
2) Inductively Coupled Plasma-Mass Spectrometric
Methodm
84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm
85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”
87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm
88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm
89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”***?
90 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm
91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodml
92 Nickel 1) Digestion, Inductively Coupled Plasma Method”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method™
Vi

i /93 Nitrobenzene...
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93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
f I Mass Spectrometric Method"!
94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
I 95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
[ 96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Method'”
‘ - PCB 1221
- PCB 1232
- PCB 1242
] - PCB 1248
- PCB 1254
I - PCB 1260
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
} Mass Spectrometric M:lthodpu
) 98 pH Electrometric Method
! ! 99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
100 | Phenol 1) Distillation, Direct Photometric Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/
- Mass Spectrometric Method
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method'
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric MethodM
103 Silver 1) Digestion, Inductively Coupled Plasma Methodm
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method”
104 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
106 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm

Fnasert

fdfuit drsuany
107 | Toluene
108 | Toxaphene
109 1,2,8-Trichlorobenzene
110 1,1,1-Trichloroethane
111 1,1,2-Trichloroethane
112 | Trichloroethylene
113 2,4,5-Trichlorophenol
114 | 2,4,6-Trichlorophenol
115 1,3,5-Trimethylbenzene
116 Vanadium
117 | Vinyl Acetate
118 Vinyl Chloride
119 | m-Xylene
120 | o-Xylene
121 | p-Xylene
122 | Xylene (Total)
123 Zinc

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method”***

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Methodm

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometric Method"”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methc/dml

1) Digestion, Inductively Coupled Plasma Method"”

2) Digestion, Inductively Coupled Plasma-Mass

Spectrometric Method”

- /107 Toluene...

/emAds...
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4 Chlorine
[ 5 Copper
I 6 Dioxins

| 8 Hydrogen Sulfide

[ 9 Lead
J 10 Mercury
11 Opacity

13 Sulfur Dioxide

14 Sulfuric Acid

16 Xylene

l Hi/(ldpennan) g
dduil druaiy

I 1 Antimony

] 2 Arsenic

3 Carbon Monoxide

[ 7 Hydrogen Chloride

12 Oxides of Nitrogen

15 Total Suspended Particulate

Isokinetic, Digestion, Inductively Coupled Plasma

Method”

Isokinetic, Digestion, Inductively Coupled Plasma

Method””

1) Sampling bag, Non-Dispersive Infrared Method”

2) Non-Dispersive Infrared Method"

1) Absorption, lon Chromatographic Method™

2) Isokinetic, lon Chromatographic Method"”

Isokinetic, Digestion, Inductively Coupled Plasma

Method"”

Isokinetic Sampling, Analysis by ISO/LEC 17025

Accredited Laboratoryls]

1) Absorption, lon Chromatographic Method'”

2) Isokinetic, lon Chromatographic Method™

Absorption, lodometric Method”

Isokinetic, Digestion, Inductively Coupled Plasma

Method"

1) Isokinetic, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method"

2) Isokinetic, Digestion, Inductively Coupled Plasma
Method“l

Ringelmann’s Methodm

1) Absorption, Phenoldisulfonic Acid Method"

2) Chemiluminescence Method"”

1) Absorption, Barium-Thorin Titrimetric Method”

2) UV-Fluorescence Method"

Isokinetic, Barium-Thorin Titrimetric Method”

Isokinetic, Gravimetric Method™

Absorption, Gas Chromatographic Method"

o w o
/A19UN

ATUANY

F8Aasev

- /NINGAAMNTTU...

Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Gas Chromatographic Method L7

2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/Mass
Spectrometric Methodm'm

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"*”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method**”

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodw‘m

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"**”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method“'a’m

3) Digestion, Inductively Coupled Plasma Methodm‘m

4) Digestion, Inductively Coupled Plasma-Mass
(8.23)

(16,18)

(8,13)

Spectrometry Method

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"‘a'm

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method“ﬁm

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
(8,23)

18,13)

Spectrometry Method
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Me(hod“'“m
2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"**?
3) Digestion, Inductively Coupled Plasma Method™"”

4) Digestion, Inductively Coupled Plasma-Mass

Spectrometry Method**”

/6 Cadmium...
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Cadmium

Chlordane

Chromium

Cobalt

Copper

Cyanide

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "*'”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method™***

3) Digestion, Inductively Coupled Plasma Method ™™

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method ™

1) Waste Extraction,Gas hromatographic Method™"

2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/Mass
(14,20)

(16,18]

Spectrometric Method
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*
2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"'a‘m
3) Digestion, Inductively Coupled Plasma Method
4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method™*”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method

2) Waste Extraction, Digestion, Inductively Coupled
(1,8,23)

18,13)

Plasma-Mass Spectrometry Method

3) Digestion, Inductively Coupled Plasma Method™™”

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method™*”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*'”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"**”

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method **”

1) Distillation, Colorimetric Method

2) Waste Extraction, Distilation, Colorimetric Method"*”

(8,13]

(21,22

dsuaiy

LRl

14

16

18

20

24D

DDD

DDE

DOoT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

Lead

1) Waste Extraction, Gas Chromatographic Method ™"
2) Soxhlet Extraction, Gas Chromatographic Method"'®
3) Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodmm
1) Waste Extraction, Gas Chromatographic Method
2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/
(14,20

(14)

(16,18)

Mass Spectrometric Method
1) Waste Extraction, Gas ChromatographicMethod"'4]
2) Soxhlet Extraction, Gas Chromatographic Method"*'®
3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'm
1) Waste Extraction, Gas ChromatographicMethod
2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/
(1420)

(1.4)

(16,18]

Mass Spectrometric Method
1) Waste Extraction, Gas Chromatographchethod"‘41
2) Soxhlet Extraction, Gas Chromatographic Method"*'"
3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"m]
1) Waste Extraction, Gas ChromatographicMethod"'“]
2) Soxhlet Extraction, Gas Chromatographic Method"*'®
3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'zo]
1) Waste Extraction, Gas ChromatographicMethod“"ﬂ
2) Soxhlet Extraction, Gas Chromatographic Method"**®
3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
1) Waste Extraction, Colorimetric Method™"”
2) Digestion, Colorimetric Method™”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”
2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"**”
3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
8,23)

8,13)

Spectrometry Method
/21 Lindane...
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23

24

25

26

Lindane

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

A1

1) Waste Extraction, Gas ChromatographicMethod“'“:l6 - 27 Polychlorinated

2) Soxhlet Extraction, Gas Chromatographic Method : biphenyls (PCBs)

3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”

1) Waste Extraction, Cold(-IVle;for Atomic Absorption 28 Pentachlorophenol
Spectrometric Method ™

2) Waste Extraction, Cold-Vapor Atomic Fluorescence
Spectrometric Method™""”

3) Digestion, Cold-Vapor lll\;omic Absorption 29 pH
Spectrometric Method 30 Selenitim

4) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Methodm’

5) Direct Thermal Decomposition, Amalgamation and
Atomic Absorption Spectrometric Method””

1) Waste Extraction, Gas ChromatographicMethod

2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/ !
o 8rap! [ 31 Silver

(1.4]

(16,18)

Mass Spectrometric Method
1) Waste Extraction, Gas ChromatographicMethod
2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/
(14,20}

(1,4

116,18)

Mass Spectrometric Method
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodm'm EY) Thallium
2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method“'”31
3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
(8.23)

(8,13)

Spectrometry Method

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*"” o
2) Waste Extraction, Digestion, Inductively Coupled
(1,8,23]

Toxaphene

Plasma-Mass Spectrometry Method

3) Digestion, Inductively Coupled Plasma Methodm'Bl

1) Waste Extraction, Gas ChromatographicMethod“'w

2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/
(14,20)

116,19)

Mass Spectrometric Method

1) Waste Extraction, Gas ChromatographicMethod“'41

2) Soxhlet Extraction, Gas Chromatographic Method"*'®

3) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"um

Electrometric Method“o’

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"*”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method“’w}

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodm’m

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method["s'm

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method™**”

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
(8,23)

(813)

18,13)

Spectrometry Method

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**?

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"**”

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
18,23)

(8,13]

Spectrometry Method
1) Waste Extraction, Gas ChromatographicMethod
2) Soxhlet Extraction, Gas Chromatographic Method

3) Solvent Extraction, Gas Chromatographic/
[14,20)

(1.4

(16,18)

Mass Spectrometric Method

4) Digestion, Inductively Coupled Plasma-Mass
18,23)

Spectrometry Method

/27 Polychlorinated...

- /34 Trivalent Chromium...
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1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Filtration, Colorimetric Method;
Calculation )

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-MassSpectrometry Method; Filtration,
Colorimetric Method; Calculation“'a‘”'m

3) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation B

4) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method; Filtration, Colorimetric
Method; Calculation Piled

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method“'s'm

2) Waste Extraction, Digestion, Inductively Coupled
Plasma-MassSpectrometry Method'"***

3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
(8,23)

(8,13)

SpectrometryMethod
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method“'m
2) Waste Extraction, Digestion, Inductively Coupled
Plasma-Mass Spectrometry Method"*"
3) Digestion, Inductively Coupled Plasma Method

4) Digestion, Inductively Coupled Plasma-Mass
18,23)

(8,13)

Spectrometry Method

fsuaily

333k

F8ansev

1
r . v d 3.
] dduil ansuaiiy
34 Trivalent Chromium
‘ 35 Vanadium
)
|
|
|
| 36 |zinc
=i
PR =
AU Arsuany
1 Acenaphthene
2 Acetone
3 Aldrin

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”™*”

1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"!

2) Soxhlet Extraction, Gas Chromatographic Method"**”]

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(Kfluoranthene

Benzo(a)pyrene

Benzolg,h,perylene

Beryllium

Bis(2-chloroethyl)ether

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"***

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Methodls'm

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodw‘m

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Method £

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodm’m

1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'm

2) Soxhlet Extraction, Gas Chromatographic Method

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Method**”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodm‘m

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodm'm

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm'm

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodmm

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodm'm

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method“um

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**”

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Me(hod“‘m

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methcwdlmol

[16,18]

- /& Anthracene...

18 Bis(2-ethylhexylphthalate...
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18

19
] 21
[ 22

23

24

26

27

28

29

30

31

32

Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform

Butanol

Butyl Benzyl Phthalate

Cadmium

Carbazole

Carbon Disulfide

Carbontetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method**
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”?*
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”™**
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method”**”
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Method™"”
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method®*
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’zsl
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”"*®
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"
2) Soxhlet Extraction, Gas Chromatographic
Method"é1®
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”™?®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”™?”
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”"*®
Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"um

o w d
A10UN

#15uaRY

Fased

33

34

35
36

37

38

39

40

a1

42

a3

a4

45

46

Chromium

Chromium (Ill)

Chromium (VI)
Chrysene

Cyanide

2,4-D

DDD

DDE

DDT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1) Digestion, Inductively Coupled Plasma Atomic Emission
Spectrometric Methodllml
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method™*”
1) Digestion, Inductively Coupled Plasma Atomic Emission
Spectrometric Method; Filtration, Colorimetric
Method; Calculationm'ul’m
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method; Filtration, Colorimetric
Method; Calculation RN
Filtration, Colorimetric Method
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm‘m
Extraction, Distillation, Colorimetric Method
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Me(hod“uo)
2) Soxhlet Extraction, Gas Chromatographic Method
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'm
2) Soxhlet Extraction, Gas Chromatographic Method
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'm
2) Soxhlet Extraction, Gas Chromatographic Method

1) Solvent Extraction, Gas Chromatographic/
(14,20)

(7.17)

121,22,29)

(16,181

(16,18]

(16,18)

Mass Spectrometric Method
2) Soxhlet Extraction, Gas Chromatographic Method
Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**"

Solvent Extraction, Gas Chromatographic/
(14,20)

(16,18]

Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ™2

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

—iﬂﬂ 3,3-Dichlorobenzidine...
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54

56

57

58

59

60

61

62

63

3,3-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Diethyl Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl Phthalate

Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method“ml
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodum’
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm‘m

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodﬂm]

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm'ml
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'n]
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®?"

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method™**"
2) Soxhlet Extraction, Gas Chromatographic Method
Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methc;d“m)l

Solvent Extraction, Gas Chromatographic/
(14,20)

[16,18)|

Mass Spectrometric Method
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method**”

Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm‘zm

Solvent Extraction, Gas Chromatographic/
114,20

drsuaiy

Fased

65

66

67

68

69

70

g

72

3

74

75

76

Endosulfan

Endrin

Ethylbenzene
Fluoranthene
Fluorene

Heptachlor

Heptachlor Epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene
n-Hexane

Q-HCH

f3-HeH

Y-HCH

1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"m]
2) Soxhlet Extraction, Gas Chromatographic Method

1) Solvent Extraction, Gas Chromatographic/
14,201

[16,18)

Mass Spectrometric Method'
2) Soxhlet Extraction, Gas Chromatographic Method
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™"*

Solvent Extraction, Gas Chromatographic/
119,20)

(16,18)

Mass Spectrometric Method
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodm‘m
1) Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"***
2) Soxhlet Extraction, Gas Chromatographic Method"'®
1) Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodm'm]
2) Soxhlet Extraction, Gas Chromatographic Method

1) Solvent Extraction, Gas Chromatographic/
(14,20

116,18]

Mass Spectrometric Method
2) Soxhlet Extraction, Gas Chromatographic Method
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”™*"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”"*

1) Solvent Extraction, Gas Chromatographic/
114,20)

(16,18

Mass Spectrometric Method
2) Soxhlet Extraction, Gas Chromatographic Method
1) Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Methodm’m}

2) Soxhlet Extraction, Gas Chromatographic Method

1) Solvent Extraction, Gas Chromatographic/
(14,20}

(16,18)

(16,18)

Mass Spectrometric Method

2) Soxhlet Extraction, Gas Chromatographic Methodm'm

Mass Spectrometric Method

- /64 Endosulfan...

- /17 Hexachlorocyclopentadiene...
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1 81

82

) 83

84

85

86

87

88

89

90

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

Methanol

Methoxychlor

Methyl Bromide

Methylene Chloride

2-methylphenol

2-Methylnaphthalene

Methyl Tert-Butyl Ether

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**”

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**”

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method"**”

Solvent Extraction, Gas Chromatographic/

Mass Spectrometric Method“'m]

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Method®'™

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method™®*”

1) Digestion, Inductively Coupled Plasma Atomic
Emission Spectrometric Method™'™

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Methodw'm

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"

2) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method""

3) Direct Thermal Decomposition, Amalgamation and

Atomic Absorption Spectrometry Methodm’

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method”***"

1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"

2) Soxhlet Extraction, Gas Chromatographic Method

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”™”

Purge and Trap, Gas Chromatographic/
27,28)

[16,18)

Mass Spectrometric Method
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"

Purge and Trap, Gas Chromatographic/
(27,28)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
-2,2'5-
Trichlorobiphenyl
-2,2'55'"-
Tetrachlorobiphenyl
-2,2'455'-
Pentachlorobiphenyl
-2,33'4,4'5-
Pentachlorobiphenyl
-2,2'3,4,4’ 5
Hexachlorobiphenyl
-2,2'4,4’55'-
Hexachlorobiphenyl
-22'3,44’55'-
Heptachlorobiphenyl

loa-
it dsuany F5msnem
91 Naphthalene Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**"
92 Nickel 1) Digestion, Inductively Coupled Plasma Atomic Emission
Spectrometric Method™™
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Me\hodw'm
93 Nitrobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm’m
94 N-Nitrosodiphenylamine Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"*™”
95 N-Nitrosodi-n-propylamine | Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Methodmzm
96 Polychlorinated Biphenyls | Solvent Extraction, Gas Chromatographic r\Aethodwml

Mass Spectrometric Method

/91 Naphthalene...

- /97 Pentachlorophenol...
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I 99
i 100

101

102

| 103

104

105

106

107

108

109
110
111

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

Toxaphene

TPH (Cs-Cg)

TPH (Cog— Cie)
TPH (Cs46 — Cas)
1,2,4-Trichlorobenzene

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method "'
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method™**"
1) Digestion, Inductively Coupled Plasma Atomic Emission
Spectrometric Method™"™
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method[w]
1) Digestion, Inductively Coupled Plasma Atomic Emission
Spectrometric Methodw'm
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method®*!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”™*”
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”?"
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”"*?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm
1) Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”
2) Soxhlet Extraction, Gas Chromatographic Method

Purge and Trap, Gas Chromatographic/
127,28)

116,18)

Mass Spectrometric Method
Solvent Extraction, Gas Chromatographic Methodw'm

Solvent Extraction, Gas Chromatographic Methodw‘ml
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm'w

_bb_
dduil Ansuaiiy AAnaev

112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm

113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm

115 2,4,5-Trichlorophenol Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method“m]

116 | 2,4,6-Trichlorophenol Solvent Extraction, Gas Chromatographic/
Mass Spectrometric Method"**”

17 1,3,5-Trimethylbenzene | Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Atomnic Emission

Spectrometric Method™”
2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method®

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"*®

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"*”

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodmm

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

123 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”?*

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methov:im'zal

125 | Zinc 1) Digestion, Inductively Coupled Plasma Atomic Emission

Spectrometric Method™"”

2) Digestion, Inductively Coupled Plasma-Mass
Spectrometry Method[s‘m

- /112 1,1,1-Trichloroethane...
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