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SURFACE TO SURFACE VOLUME REPORT

Project: D: \PROJECT\SURVEY2023\CHIANGSAENG\CS6JAN2023.pro
Report Generated: Saturday, January 21, 2023
06:53:49

Where the second surface is above the first the volume is reported as fill.
Where the second surface is below the first the volume is reported as
excavation.

Shrinkage/swell factors: Excavation 1.0000 Fill 1.0000
First Surface Number Second Surface Number
Layer Name of Points Layer Name of
Points

P2022 5,795 DEPTHS

9,414

Volume limited to that within the constraining boundary - Object 19024
Area within boundary: 116,343.092 m2 (11.63 Ha)

Total triangulated area: 116,342.681 m2 (11.63 Ha)

Excavation Volume (m3) Fill Volume (m3)

13,526.201 32,809.602

Net Difference: 19,283.401 m?

INTIYNTANUIUTWVULUS BULN B UNAE19599 5817190 WA, 2565 AU U w.A. 2566 Wuil
MudlumsmuinUssana 116,343.092 M5194A3 a"wmumsﬂauﬁgﬂﬁ’mszmﬂﬁzmm 13,526.201
gnUIARLuAS SuuRzneufigniuauysEaal 32,809.602 gRulrriung lasUTnanznouiignin
Lsmzﬁ’uﬂ'%mmmﬂauﬁgﬂﬁuau wlﬁfhﬁﬂﬁmmmﬂauﬁgﬂﬁuauLa§8 19,283.401 gnu1AflUAT A

WuszauMnuTuUsEUIM 0.165 LUAS

= v

USU1AuluNITAIUIUIIUS U UAUAATISEAU -1.50 LUATINNSTZAUN 0 VBITLAUUN 91N
UISNAIATLAUUIVDIVWALULS DLTEILAULMAIN 2 (VNI N ML Teawan) JUSunuRy 100,909.850

au.4. (519azdunLanalAlus1en1sAIUIN)

a o a
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A1519AUIUUSUIUAUAANSLTAU -1.50 M.AINSLAUN 0 VBISLAUUIRINUSTNAIATLAULIVBIN LA BULID

LWeauauuie 2 (BuSanralvdibeanau)

STATION AREA (M) AVERAGE AREA (M?) DIST (M) VOLUME (M%) TOTAL VOLUME (M®)
P1 93.396 - 0 0.000 0.000
P2 101.184 97.2900 20 1,945,794 1,945.794
P3 109.077 105.1305 20 2,102.604 4,048.398
P4 115.832 112.4545 20 2,249.084 6,297.482
P5 115.502 115.6670 20 2,313.338 8,610.820
P6 109.163 112.3325 20 2,246.654 10,857.474
P7 109.588 109.3755 20 2,187,516 13,044.990
P8 128.978 119.2830 20 2,385.660 15,430.650
P9 130.721 129.8495 20 2,596.986 18,027.636
P10 135.089 132.9050 20 2,658.100 20,685.736
P11 146.681 140.8850 20 2,817.700 23,503.436
P12 151.241 148.9610 20 2,979.216 26,482.652
P13 133.236 142.2385 20 2,844.766 29,327.418
P14 133.823 133.5295 20 2,670.586 31,998.004
P15 156.574 145.1985 20 2,903.966 34,901.970
P16 183.284 169.9290 20 3,398.580 38,300.550
P17 156.870 170.0770 20 3,401.544 41,702.094
P18 147.899 152.3845 20 3,047.694 44,749.788
P19 140.255 144.0770 20 2,881.544 47,631.332
P20 136.898 138.5765 20 2,771.536 50,402.868
P21 101.754 119.3260 20 2,386.524 52,789.392
P22 107.774 104.7640 20 2,095.276 54,884.668
P23 121.941 114.8575 20 2,297.148 57,181.816
P24 116.019 118.9800 20 2,379.600 59,561.416
P25 112.628 114.3235 20 2,286.470 61,847.886
P26 114.076 113.3520 20 2,267.038 64,114.924
P27 108.735 111.4055 20 2,228.110 66,343.034
P28 111.840 110.2875 20 2,205.758 68,548.792
P29 125.951 118.8955 20 2,377.918 70,926.710
P30 143.228 134.5895 20 2,691.794 73,618.504
P31 211511 177.3695 20 3,547.392 77,165.896
P32 244.429 227.9700 20 4,559.400 81,725.296
P33 125.104 184.7665 20 3,695.326 85,420.622
P34 177.482 151.2930 20 3,025.856 88,446.478
P35 168.266 172.8740 20 3,457.480 91,903.958
P36 133.316 150.7910 20 3,015.818 94,919.776
P37 119.376 126.3460 20 2,526.912 97,446.688
P38 84.857 102.1165 20 2,042.330 99,489.018
P39 57.226 71.0415 20 1,420.832 100,909.850
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1) GPS

KEY FEATURES

Industry-leading technology provides
superior performance

Flexible configurations put you in total
control

Rugged, high-performance hardware is
built to last

With the Trimble controller and software
of your choice, enjoy seamless integrated
surveying

ONE RECEIVER, MANY CONFIGURATIONS,

FOR GREATER FLEXIBILITY AND CHOICE

The Trimble® 5700 GPS receiver is an advanced,
but easy-to-use, surveying instrument that is
rugged and versatile enough for any job.

Combine your 5700 with the antenna and
radio that best suit your needs, and then
add the Trimble controller and software of
your choice for a total surveying solution.
The powerful 5700 GPS systerm will provide
all the advanced technological power and
unparalleled flexibility you need to increase
your efficiency and productivity in any
surveying environment.

ADVANCED GPS RECEIVER TECHNOLOGY

The 5700 is a 24-channel dual-frequency RTK
GPS receiver featuring the advanced Trimble
Maxwell™ technology for superior tracking
of GPS satellites, increased measuring speed,
longer battery life through less power use,
and optimal precision in tough environments.
WAAS and EGNOS capability lets you perform
real-time differential surveys to GIS grade
without a base station.

MODULAR DESIGN FOR VERSATILITY

For topographic, boundary, or engineering
surveying, clip the receiver to your belt, carry
it in a comfortable backpack, or configure it
with all components on a lightweight range
pole. With the receiver attached to your site
vehicle, you can survey a surface as fast as you
can drive!l For control applications, attach the
receiver to a tripod ... it%s designed to work
the way your job requires.

FULL METAL JACKET ... AND LIGHTWEIGHT

The 5700 GPS receiver boasts the toughest
mechanical and waterproofing specs in the
businass. Its magnesium alloy case is stronger
than aluminum, but also 30% lighter—the
5700 weighs just 1.4 kg (3 Ib) with batteries.
Whether you're collecting control points on
a tripod, or scrambling down a scree slope
collecting real-time kinematic data, the
receiver is light enough and tough enough
to carry on performing.

FAST AND EFFICIENT DATA STORAGE

AND COMMUNICATIONS

Use the receiver’s CompactFlash memory to
store more than 3,400 hours of continuous L1/
L2 data collecticn at an average of 15-second
intervals. Transfer data to a PC at speeds of
more than 1 megabit per second through the
super-fast USB port. Your choice of UHF radio
modem is built in to the receiver to provide
RTK communications receiving without the
need for cables or extra power!

YOUR CHOICE OF TRIMBLE ANTENNA

Choose the high-accuracy Trimble GPS antenna
that best suits your needs: the lightweight and
portable Zephyr™ antenna for RTK roving, or
the Zephyr Geodetic™ antenna for geodetic
surveying.

The Zephyr Geodetic antenna offers
submillimeter phase center repeatability and
excellent low-elevation tracking, while the
innovative design of its Trimble Stealth™
ground plane literally burns up multipath
energy using technology similar to that

used by stealth aircraft to hide from radar.
The Zephyr Geodetic antenna thus provides
unsurpassed accuracy from a portable

antenna.

@ Trimble.
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General
+ Front panel for onfoff, one-button-push data logging, CompactFlash card

formatting, ephemeris and application file deletion, and restoring default

controls

+ LED indicators for satellite tracking, radic-link, data logging, and power
monitoring

 Tripod clip or integrated base case

PERFORMANCE SPECIFICATIONS

Measurements

+ Advanced Trimble Maxwell technology

+ High-precision multiple correlator L1 and L2 pseudorange measurements

+ Unfiltered, unsmoothed pseudorange measurement data for low noise,
low multipath error, low time domain correlation, and high dynamic
response

s Very low noise L1 and L2 carrier phase measurements with <1 mm
precision in a 1 Hz bandwidth

¢ L1 and L2 Signal-to-Noise ratios reported in dB-Hz

+ Proven Trimble low-elevation tracking technology

+ 24 Channels L1 C/A Code, L1/1.2 Full Cycle Carrier, WAAS/EGNOS

Code differential GPS positioning'

(550l (e 5171 LIS o) ST R Nl +(0.25m + 1 ppm) RMS
+(0.5m + 1 ppm) RMS

Vertical
WAAS differential positioning accuracy typically <5 m 3DRMS?

Static and FastStatic GPS surveying'!

HorZoRtal: 2 s s e s e o e A +5 mm + 0.5 ppm RMS
Vertal o e s s e e +5mm + 1 ppm (x baseline length) RMS

Kinematic surveying'
Real-time and postprocessed kinematic surveys

Horizontal. .. «oviniivaen ety +{10 mm + 1 ppm) (x baseline length) RMS
Y e e +(20 mm + 1 ppm) RMS
Single/Multi-base minimum
10 se¢ + 0.5 times baseline length in km, up to 30 km

Initialization time

Scalable GPS infrastructure initialization time . ............... <30 seconds
typical anywhere within coverage area
Initialization reliability3. . .. ... ... . ... .l Typically »89.9%
HARDWARE
5700 GPS receiver
Physical:
CASING i o s et Tough, lightweight, fully sealed magnesium alloy
Water/dustproof. ... .. 1P67 Dustproof, protected from temporary immersion
to depth of 1 m (3.28 ft)
Shock and vibration. . ................... Tested and meets the following
environmental standards:
SGER s MIL-STD-810F to survive a 1 m (3.28 ft) drop onto concarete
T 0 e e R o S MIL-STD-810-F on each axis
T e e o B r S With internal batteries, internal radio,

internal battery charger, standard UHF antenna: 1.4 kg (3 |b)

As entire RTK rover with batteries for greater than 7 hours,

less than 4 kg (8.8 |b)

Dimensions (WxHXL) . .. oo o s 13.5em x 8.5cm x 24 cm
(53inx34inx95in)

Electrical:
Power .......... DC input 11 V DC to 28 V DC with over voltage protection
Power consumption. . . .........oiiiiiiiaans 2.5 W receiver only, 3.75 W
including internal radio
BATEeRy oo e b Greater than 10 hours data logging, or greater than
7 hours of RTK operation on two internal 2.0 Ah lithium-ion batteries
Batteryweights o o i e 0.1kg 3.502)

® 2004-2006, Trim ble Navigation Limited, Al rightsreserved. Trimble and the Globe & Triangle fogo are trademarks
of Trimble Mevigation Limited, registered in the United States Patent and Trademark Office and in other countries
Maawell Trinble Steafth, Zephy, and Zephyr Geodetic are trademarks of Timble Navigation Limited. Alf other
trademerks are the property of their respective owners. PN 022543-0740 (07/06)

Battery charger ................ Internal with external AC power adapter;
no requirement for external charger

Power output. .......... 11.5 Vto 20 V DC {Port 1), 11.5V DC to 27.5V DC
(Port 3) on external power input

T 1T 1 e e L s Class B Part 15 FCC certification,

CE Mark approved, C-Tick approved, Canadian FCC
Environmental:

Operating temperatured ... ............. —40 °C to 65 °C (40 °F to 149 °F)
Storage temperature —40 °C to 80 °C (-40 °F to 176 °F)
LT o TR et o e R o S e SR 100%, condensing

Communications and data storage:

¢ 2 external power ports, 2 internal battery ports, 3 RS232 serial ports

¢ Integrated USB for data download speeds in excess of 1 Mb per second

« External GPS antenna connector

« CompactFlash advanced lightweight and compact removable data storage.
Options of 64 MB or 128 MB from Trimble

¢ More than 3,400 hours continuous L1+12 logging at 15 seconds with
6 satellites typical with 128 MB card

¢ Fully integrated, fully sealed internal UHF radio modem option

+ GSM, cellphone, and CDPD modem support

+ Dual event marker input capability

¢ 1 Hz, 2 Hz, 5 Hz, and 10 Hz positioning and data logging

¢ 1 pulse per second output capability

* CMRII, CMR+, RTCM 2.x and 3. input and output standard

¢ 15 NMEA outputs

Zephyr antenna
Dimensions.. ... .4 i 16.2 am % 6.2 ecm diameter height (638 in x 2.44 in)
B L= | D S 0.55 kg (1.20 Ib)

........... —40 °C to 70 °C (40 °F to 158 °F)
.......... 100% humidity proof, fully sealed

Operating temperature. . .
Humidity.............

Shock and vibration. .. ..o Tested and meets the following

environmental standards:
Shock: o MIL-STD-810-F to survive a 2 m (6.56 ft) drop onto concrete
e R e e e e e MIL-STD-810-F on each axis

+ A-point antenna feed for submillimeter phase center repeatability
+ Integral low noise amplifier
« 50 dB antenna gain

Zephyr Geodetic antenna
Dimensions.............. 34.3 em (13.5 in) diameter x 7.6 cm (3 in) height
MEIHE oien sone e lmis s DIl e I 1.31 kg (2.88 Ib)

Operating temperature. . .
Humidity

........... 40 °C to 70 °C (40 °F to 158 °F)
100% humidity proof, fully sealed

Shock and vibration, .. ... .. Tested and meets the following environmental
standards:
Shiotle s s MIL-STD-810-F to survive a 2 m {6.56 ft) drop onto concrete
VBRI o s o s S e MIL-STD-810-F on each axis

* d-point antenna feed for submillimeter phase center repeatability
¢ Integral low noise amplifier

* 50 dB antenna gain

¢ Trimble Stealth ground plane for reduced multipath

1 Accuracy may be subject to conditions such as multipath ohstructions, satefiita qeometry
and atmospheric parameters. Always folfow recommended survey practices.

2 Depends on WAASIEGNOS system performance.

3 May be affocted by stmespherc conditions, Sgnal muftipath, and sateiiits geometry
Initialization refiabifity fs continuotsly monitored to ensure fighest quality

4 Receiver operates normally to —40 *C (=40 *F) but some office-based functions
such as USE download or internal battery charging are not recommended
at tamperatures below: freezing.

CeC

Specifications subjact to change without notice.
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ECHO SOUNDER.

Shgle-Frequency
Portable Hydmographic
Echo Sounder

Precee Data
ol n
Adverse Condions

Specfially destmed Orwotk i1 less-than-Heal

cimum stances on an all survey boats and nflatable

w ateraft, the HYDROTRAC™ To emscom pact
porability and the confidence of know ng you ke using
apmven Odom pmduct.t 18 com pletely w atermpioot
and com es equipped w ih the sam e advanced features
youse aom e to tust and depend on 1 Odom echo

sounders.

600 watts
11-28VDC
01f/001m

600m cxr1800 &

Opsmathg  0°-45°C
Sege 200-45°¢C

Op=meioreekdzble trough mer - 24,28,33,40,100,120,200,210 and 340 iz

200z~ 1an 01% ofdepthvale neced frsundselaiy)
33 MHz- 10 01% ofdepthivale tonected Brsound vebaty)

Com m uniation 2RS232 portsarl RS232 ad 1 R422 8bikdita
Etheretpat 1600 sanpesbig
Printeyr Hihesoltin 8 detfom Q03 dod; 16 giay dedes; 216mm. 85 1) wile themalpeper
Exteznel O /OFF aw ich; peper advarce antol
Dinensions 3eBmm (45 NHx419mm (65 )W x203mm 8 1)D
Weght 225ks (1021g)
D igplay PanelLayout 4 Linex 20 dexacter iy ClertFeed
OFF/SIBYLOW MED HIpowerseitios Sepaate penel overbys Drdiphy and dertarhok
ChartON OFFwith IED nstle Feyped brow keys)
ChartAcharne Fower
Senstirty Gain
Sensor /O GPS MRU
Arroistesdet Hesve copectsceta
HEnbedspostin h Ettemetpadet. OuputsMRU deta 1 Bhemetpadet.
Software TOHSW Idow shased soffware tdded-eChent Diply, Gtcl & Locpiy Soffwae
Options 200 kHzcr340 Hz stie san tansdhier
W e selectim of tenad cers
Rancte diphy
Ldwihwidow
Tanstcaewihwheek

Ttemnal GRS w th WAAS differentsll conedtins and PPS 1efrence sigral
EntEmavpgede
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3)  TUsunsudnsia

Applications

« Port and harbor surveys and maintenance
= General hydrographic surveys

« Environmental surveys

= Cable and pipe maintenance surveys

« Moonng buoy installation

= Industnal marine applications

Features

HYDROpro Mavigation software

* Operates on Windows operating systems for
simple point-and-click operation

Fully configurable geodelic database with

= Sounding Selection to reduce processed
data volume

= Userdefinable ASCH format and
proprietary data files for postprocessing
{import and expart)

Terramode! HDMS software (optional)
= Rapid contouring, plotting, cross sections,

many pre-defined ellipsoids and coordinate

systems

Coordinate Calculator for points and files

Built-in site calibration and adjustment

+ Graphical vessel shape editor

Automatic switching o backup (secondary) position and attitlude sensors
Powarful multiple ‘steerby’ facility and vessel to vessel guidance

Multiple vessels and guidance ohjects (targets, runlines, routes)
Interactive, real-time Plan View Map with rotation including Line Up

+ DXF and raster image background display files supported

= Configurable survey text displays (data from Data Tree)

s Log of aperator's notes and system alarms

= Multiple sensor inputs (limited by hardware only)

= Heave and tide data from RTK

= Real-ime depth profile and channel cross section display

= User-defined echosounder annotation

= Navigation data output to multibeam systems

= Project information and survey data all stored in a single Microsoft Access
database file

Heading from dual positioning devices

Fully configurable equipment timing (latency, pulse-per-second, ‘timeouts’)
Time stamping to 1-millisecond precision

= (utput of data to printer, file, or serial ports in real-ime

Ondine help and training

HYDROpro MNavEdit software (inclided)

= Position, depth, heave, and tidle editing by interactive graphics or batch
processing

+ Graphical displays show both the raw and composite data on same screen

and volumes

Technical Specifications

Mirimum Configuration

L N e e L Pentium 1l 300 MHz
RN i e s e e S e e e 128 MB
Hafldive s s s seumsliaa s s s e e 4GB
MONILOT. ..ottt SVGA color 1024 = 768
D AT NTBE, S oot e e o 08 e e R A b B CD-ROM drive
OpBrating SYSTOI . i b b st Windows NI, 2000, or XP Professional

Options

Components such as radio telemetry can be ordered through Trimble.
« Fix box for tnggering and recelving events

* Training

Ordering Information
HYDROpro Navigation software is available standard with quick reference guide,
security key, and software manuals on CD.

HYDROpro Navigation . .............covieiione. Part Number 44292-00
HYDROpro Construction upgrade . ... ............. Part Number 44266-00
Terranivtelal HDINAS. v sue i s s ws Part Number 44260-00
Terramodel Channel Design .. ................... Part Number 45164-00
Terramodel Visualizer. . . .. .............. ... ... Part Number 44261-00

Far further information contact your local Timble office or representative.
You may also visit our website at http:/ /www.trimble.com.

Specifications sitbject to change withowt notice.
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HYPACK

Mo S e e F B

HYDROGRAPHIC SURVEY SOFTWARE

Salid filled Contours with labels superimposad aver a GeaTIF in HY PAGK®

HYPACK® is a WindowsTV-
based software package used
primarily for hydrographic
surveying and data processing.

It is optimized to run under:
e Windows 2000™
- Windows XP ™

HYPACK® performs all of the

tasks necessary to complete

your survey from beginning to

end.

Geodetic Parameters

Planned Line Design

Equipment Configuration

Data Collection supporting

over 200 sensors

Data Processing

Tides and Sound Velocity

Sounding Reduction

Export to DXF/DGN

Plotting of Smooth Sheets

Volumes by Section

Volumes by Surface Model

Contouring to DXF

3D Visualization

Side Scan Collection and

Processing

° ACDP Collection and
Display

The optional HYSWEEP®
module allows for the T —
configuration, calibration, ER RO
collection and processing of
multibeam and multiple
transducer sonar systems.

The DREDGEPACK® version
allows you to maximize the
efficiency of your dredge
operations by tracking and
maintaining a history of where
the cutting tool has passed and
how deep it was.

HYPACK®, HYSWEEP® and
DREDGEPACK?® are all
developed by HYPACK, Inc.

ATIN Model of Bonneville Dam.
[Data courtesy David Evans and Assocs.. Portland, OR]
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The HOBO U20L is a low-cost, research-grade water level data logger for continuously
measuring water level and temperature in a wide range of underwater environments. It
features 0.1% measurement accuracy, a polypropylene housing for use in both fresh and
salt water, and a non-vented design for convenient and hassle-free deployment.

This data logger requires either the U-DTW-1 Waterproof Shuttle or the Base-U-4 Base
Station for configuration and data offload, HOBOware software (free download). NOTE:
HOBOware Pro is required when using the U-DTW-1 Waterproof Shuttle. See compatible

items below.
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PNAC

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

Environmental Consultant and Laboratory Services






