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DAY 1 - March 24, 2024

09.00 - 09.20 Opening Ceremony and Introductions

09.20 - 10.20 Reservoir Sedimentation — Problems and Solutions (USACE)

10.20 - 10.45 BREAK

10.45 - 12.00 Sediment Measurements - Field Methods and Samplers (USGS)

An overview of operational methods for sampling and measuring sediment in
reservoirs and rivers

12.00 - 13.00 LUNCH BREAK

13.00 - 13.45 Quantifying Sedimentation using Reservoir Surveys (USACE)

13.45 - 15.00 Sedimentation Principles and Monitoring Networks (USACE and USGS)
Describe best practices and considerations for the design of sediment
monitoring networks, including sampling locations (both reservoirs and rivers
in reservoir basins) and data collection frequency to support modeling and
operational decisions

15.00 - 15.30 BREAK

15.30 - 16.30 How Much Sediment? Creating and Using Reservoir Sediment Rating Curves in
HEC-RAS (USACE)

16.30 — 17.30 How Much Sediment? (USACE)

Interactive Workshop using HEC-RAS

17.30 — 18.00 Daily Recap

DAY 2 - March 25, 2024

09.00 - 09.30 Measuring and Estimating Trap Efficiency (USACE)
09.30 - 10.45 Sediment in the future (USACE)
Estimating future sediment deposition using trendlines, sediment budget
approach, and numerical modeling
10.45 - 11.15 BREAK
11.15 - 12.00 Introduction to HEC-HMS for Reservoir Sediment Management (USACE)
12.00 - 13.00 LUNCH BREAK
13.00 - 14.00 Using HEC-HMS for Sedimentation Projections — Workshop (USACE)
14.00 - 14.30 Using HEC-HMS for Sedimentation Projections — Review (USACE)
14.30 - 15.00 Watershed Sediment Modeling Using HEC-HMS — Demo (USACE)
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15.00 - 15.30 BREAK

15.30 — 15.50 Dam Infrastructure and How it Affects Sediment Management (USACE)
15.50 — 16.10 Density Current Venting (USACE)

16.10 — 17.30 Water Injection Dredging — Lecture and Screening Criteria Workshop (USACE)
17.30 — 18.00 Daily Recap

DAY 3 - March 26, 2024

09.00 — 10.00 Drawdown Flushing (USACE)

10.00 - 10.30 Hydrosuction Analysis — Lecture and Workshop (USACE)

10.30 - 11.00 BREAK

11.00 - 12.00 Hydrosuction Analysis, cont. — Lecture and Workshop (USACE)
12.00 - 13.00 LUNCH BREAK

13.00 — 14.00 Selecting a Management Method (USACE)

Eight Questions to Answer OR 1-D and 2-D Lam Phra Ploeng Reservoir
Sediment Model summary and results from Aug 2023 workshop

14.00 — 15.30 Water Quality Principles for Reservoirs (USGS and USACE)
Review of principles, data requirements, modeling considerations, issues, and
case studies related to reservoir water quality. Water quality constituents of
concern may include dissolved oxygen, nitrogen, phosphorus, algae, and
temperature.

15.30 - 16.00 BREAK

16.00 — 17.30 Water Quality Measurements - Field Methods and Samplers (USGS)
An overview of operational methods for sampling and measuring water quality
in reservoirs and rivers

17.30 — 18.00 Daily Recap

DAY 4 - FIELD DAY - March 27, 2024
09.00 — 12.00 Water Quality and Sediment Measurement - Field Practice (USGS)

Travel to nearby reservoir and/or river site to practice field methods for water
quality and sediment measurements. USGS can bring smaller samplers, but
the group would primarily practice with RID-owned equipment.

12.00 - 13.00 LUNCH BREAK

13.00 - 13.30 Innovative Monitoring Techniques for Water Quality and Sediment - Field
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Equipment Demo (USGS)
USGS can bring some smaller “surrogate” instruments and sensors to
demonstrate and allow for group practice.
13.30 - 17.30 Water Quality and Sediment Measurement - Continued Field Practice with
Measurements and Innovative Techniques (USGS)

17.30 — 18.00 Daily Recap in Field

DAY 5 - March 28, 2024

09.00 - 10.30 Sediment/Water Quality Ratings and Budgets for Reservoirs (USGS and

USACE)
Summarize various approaches and best practices for developing sediment
and water quality rating curves and budgets for reservoirs, beyond what is
covered for sediment on day 1. Include interactive data exercise.

10.30 - 11.00 BREAK

11.00 - 12.00 Management Strategies and Monitoring Networks for Water Quality in

Reservoirs (USGS and USACE)
Describe case studies, monitoring network design, and management strategies
for common water quality problems in reservoirs

12.00 - 13.00 LUNCH BREAK

13.00 - 14.30 Management Strategies for Water Quality in Reservoirs, cont. (USGS and

USACE)
Include interactive data exercise

15.00 - 15.30 BREAK

15.30 - 16.30 Emerging Monitoring Techniques for Water Quality and Sediment (USGS)
Describe emerging and innovative techniques, such as surrogate, non-contact,
and remote sensing techniques, for monitoring water quality and sediment in
reservoirs and rivers. Describe state of operational use, benefits, and
limitations.

16.30 — 17.30 Workshop Summary, Questions & Answers

17.30 - 18.00 Closing Ceremony
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* the late closing ceremony time may not allow for team to make connecting flishts at BKK
for return. flight schedule may dicate a sligtly earlier closing or delaying return flights to Day
6.
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The Topics
1. Schedule Milestones
2. Logistics
3. Workshop agenda
4. Schedule future meetings to discuss

technical topics w/ USACE and USGS
experts

OO0, eMises e

20 Maxch 2025 : Travel to Bangkok

21 Maxch 2025 : Meet the Executive of RID then fly to Chiengrai
province, stay at Chiangrai

22 Maxrch 2025 :Visit Maesuay Reseroir at Chiengrai province
then go to Lampang, stay at Lampang Province

23 Maxch 2025 :Visit Kewlom and Kewkormah Reservoir at
Lampang province then go to Chiengmai
Province

24-28 March 2025 : workshop at Chiengmai

29 Maxch 2025 : travel to USA

Awulae guedatsauna nanTalszniuy
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20 Maxch 2025 : RID pick up at the airport to the hotel
21 Maxch 2025 : -RID pick up at the Hotel to RID
-RID drop at the airport to Chiengrai
-RID pick up at the Chiengrai airport to Hotel
22 Maxrch 2025 : RID pick up at the Hotel for site visit at Maesuay
Reservoir and drop to the Hotel in Lampang
23 Maxch 2025 : RID pick up at the Hotel for site visit at Kewlom
and Kewkormah Reservoir and drop to the Hotel
in Chiengmai
24-28 March 2025 : workshop at Chiengmai
The Van will be support USA team
RID drop at Chiengmai airport

o zoa_

20 Maxch 2025 : USACE book the flight to BKK and Book the Hotel
in Bangkok

21 Maxch 2025 : USACE book the flight to Chiengrai
RID book the hotel at Chiengrai

22 March 2025 : RID book the hotel at Lampang

23 Maxch 2025 : RID book the hotel at Chiengmai
(USACE can request the hotel)

24-28 March 2025 : -

29 Maxch 2025 : USACE book the flight from Chiengmai - USA

The logistics

RID will allocate vehicles during the trip in Thailand

Awulae guedatsauna nanTalszniuy
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The Draft of
a detailed subject description
of the workshop project.

WL 3 Workshopagenda £ IS

Objective

1. To exchange knowledge, experience and standards.
Practical methods in the process of sediment management and
reservoir water quality

2.To develop operational manuals for sediment and water
quality monitoring. A manual for assessing the impact of sediment
and water quality and a manual on management to prevent and
reduce the impact of sediment and reservoir water quality to the
Irrigation Department.

TOD.  swsgwss - e

Qualifications of trainees (/) may re-evalute based on content revisions
1. Reservoir Sediment Management Officer In irrigation offices 1-17
In particular, the officials in charge of the large reservoirs of the irrigation department.

2. Staff from the Bureau of Water and Hydrology Management Research and
Development Bureau and Engineering and Geological Survey Bureau

3. Be a person encouraged by supervisor to attend training and be able to attend
training full-time. Complete according to the curriculum

Awulae guedatsauna nanTalszniuy
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Quantity of Trainees

Thailand: Original 25 persons, we would like to increase to be 30 persons
Maekong Countries: 5-10 persons

Online (RID, University, LDD etc)

Workshop agenda - Day 1
- Opening Ceremony and Introductions
- Reservoir Sedimentation — Problems and Solutions

- Introduction of HEC-RAS

Workshop agenda - Day 2
- Measuring and Estimating Trap Efficiency
- Introduction to HEC-HMS for Reservoir Sediment Management

- Sediment Management

=80

Workshop agenda - Day 3
- Sediment Management
- Water Quality Principles for Reservoirs

- Water Quality Measurements - Field Methods and Samplers

Workshop agenda - Day 4
- Field Day

=8|

Workshop agenda - Day 5
- Sediment/Water Quality Ratings and Budgets for Reservoirs
- Management Strategies and Monitoring Networks for Water Quality in
Reservoirs

- Emerging Monitoring Techniques for Water Quality and Sediment
- Closing Ceremony

Sediment'andiWater:Quality/Branch

Awulae guedatsauna nanTalszniuy



09.00 - 09.20

09.20 - 10.20

10.20 - 10.45

10.45 - 12.00

12,00 - 13.00

- & -

Topic
Opening Ceremony and Introductions

Reservoir Sedimentation - Problems and
Solutions (USACE)

BREAK

Sediment Measurements - Field Methods
and Samplers (USGS)

LUNCH BREAK

| < Py
VBN

Q)

R
niing

. ¥
minnaznaulugraiuii - Yywuayismsufly”
W

mstannou FBmsnieaunauamsiuiaetne”

Winfuusemuomsnansiu

Sediment-andiWater,

Quality/Branct

Time/A%81

13.00- 1345

13.45 - 1500

15,00 - 15.30

1530 - 1630

16.30 - 17.30

17.30 - 18.00

Time/\2

09.00 - 09.30

09.30 - 10.45

1045-11.15

11.15 - 12.00

12.00 - 13.00

Topic
Quantif Surveys
(USACE)

Principl d itoring N ks

(USACE and USGS)
BREAK
30 How Much Sediment? Creating and Using Reservoir
Sediment Rating Curves in HEC-RAS (USACE)
How Much Sediment? (USACE)
Daily Recap

pic

Measuring and Estimating Trap Efficiency
(USACE)

How Bad Will it Get? (USACE)
BREAK

Introduction to HEC-HMS for Reservoir
Sediment Management (USACE)

LUNCH BREAK

I

winmsanaznouwazmsadislassrwlumsinna

in

Fos e .

M Fumaniildny

Tusuns HEC-RAS

30 uanieu - mour e MW
RAS

mu(\lmmuszv"ﬁu

PR | o
n UM IANAENBY

wanssvuilAnaInNsFAzney

Vin

v v o - ~ .
pnfilesiuieaiy HEC-HMS Wemsdnmisnznauste
i

finfuusemuensnaisiy

Time/A281 ‘ Topic ‘ viate
Using HEC-HMS for Sedimentation Projections — " .
13,00~ 14.00 MalH HEC-HMS Gindel
Workshop (USACE)
Using HEC-HMS for Sedimentation Prajections -
1400-1430 of secihentatos Eiojechons mslE HECHMS dawdumsmamnmsnnazney - numu
Review (USACE)
Sediment -HMS -
1630~ 15.00 s iamsadiauuud: danblagld HEC-HMS
1500-1530  BREAK Wi
1530- 1550 DO nfastructureand How it Affects Seciment Tnssabafug s o d
Managernent (USACE) aeals
1550-16.10  Density Current Venting (USACE) MITEVBNTERIATRIIGLY
Leto- 1730  “Water Inection Dredging - Lecture and Screening mayasenauuath Oredging) - wanwew - neumu dodaiin
) ) Criteria Workshop (USACE) 39
17.30-1800  Dally Recap apudowssdriu
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Time/t Topic Wt

09.00 - 10.00 Drawdown Flushing (USACE) M5 Flushing azney
Hydrosuction Analysis - Lecture and " = v ¥ AH

10.00 - 10.30 miTsinsgefieninh - mivsiseuasiindeu
Workshop (USACE) b

1030 - 11.00 BREAK ¥in
Hydrosuction Analysis, cont. - Lecture and - . e A e-at

11.00 - 12.00 mMsliAnimgafenann(@e) - MmiusstsuanIintoy
Workshop (USACE) o

12.00 - 1300 LUNCH BREAK vinfuussmuemsnantiu

Topic
13.00 - 14.00 Selecting a Management Method (USACE)  msi@anismsdams (USACE)

Water Quality Principles for Reservoirs (USGS

14.00 - 1530 winaunmindmIUs AU (USGS ua USACE)
and USACE)
1530 - 1600 BREAK Wn
SO0 Water Quality Measurements - Field msTanmuntmh - Smsniesunuanaiauiufaetn
: " Methods and Samplers (USGS) (USGS)
17.30-18.00 Daily Recap apUiforusedriu

Sediment ar

Time/A2a1 Topic ‘ 4o
Water Quality and Sediment Measurement -

09.00- 1200 sl . mianunmiuazzney - MiRnnIAE (USGS)
Field Practice (USGS)

12.00-13.00 LUNCH BREAK Wnfuussmuemsnaneiy

Innovative Monitoring Techniques for Water
13.00- 1330 Quality and Sediment - Field Equipment Lmﬂnmﬁnmuni‘nmuﬁmmn'mﬂwamznuu {USGS)
Demo (USGS)
Water Quality and Sediment Measurement -
1330 -17.30 Continued Field Practice with M ts  mMyiARua i (USGS)
and Innovative Techniques (USGS)
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Sediment/Water Quality Ratings and Budgets misUsuiiunmnmmznawih wavaussnadmivaniy

09.00 - 10.30

10.30 - 11.00

11.00 - 12.00

12.00 - 13.00

for Reservoirs (USGS and USACE)

BREAK

th

wn

Management Strategies and Monitoring
Networks for Water Quality in Reservoirs
(USGS and USACE)

LUNCH BREAK
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13.00 - 14.30 s
Reservoirs, cont. (USGS and USACE) NUU(#a)

o

14.30 - 15.00 BREAK wn

Emerging Monitoring Techniques for Water - - ¥ Sa X0
15.00 - 16.30 . . wmuﬂmsmmm]mmwmuasmnauwLnﬂ'uu'l'nu
Quality and Sediment (USGS)

16.30 - 17.30 Workshop Summary, Questions & Answers — @gUmsUssyandalfjiinig uanidey - neurdiay

17.30 - 18.00 Closing Ceremony A5
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RID-USACE Online Meeting 3/2024 on
“The Reservoir Sediment and Water Quality Management”
26 Aug 2024 (09:30' Bangkok Time)

By,
. Sedimentiand!Water: Quality/Branch; Hydrology: Division

Bureau ofiWatersManagement and!Hydrology,
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Agendafl:iWelcomefand{OpeningfRemarks

1:Welcomefand Remar (i I éﬁm—@

A\
__J nsuyaus:niu AN

o i) e

fThelGeneralfDirectorfofiRIDAwelcomesitheldelegation'from'the
EmbassylofithelUnited§StatesfiniBangkokiandithelUnited, States

ArmyjCorpsfofEngineers
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Rgenday2:jMattersiforjReport

2:28Thelreportfoffthellastimeetinggforithe 2025
workshopfonThe}Evaluationfofithelreservoir

iThelworkshopfon&The}Evaluationfoffthe}reservoir
sedimentfandiwaterfqualitylusingfHEC:RAS2

- BFocusfonthydrologyswaterfquality¥sedimentiloadingfandfmanagement;

- ATheltrainingfformatiwilliheheldfinfathybridfformatihothfonsitefandfonline:
onsitefin{ChiangmaifProvincesonlinefvia\Webexj(maxWebexicapacityfof;
approximate31¥000}participants)

- AThelnumbersfofftraineesfare40;r30 fromyRIDfand$10}rom$MRC

- Thelnumbersfoffobserversfared1 0;)MTECH(3) WLDDJ(2)\RKUJ(Sakonnakorn)[(3)NUJ(2)*

- Theldurationfofiworkshoplisfsldaysifaroundyjanuaryi=iMarch§2025
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Field)visitsiconducted|bothlduring{and

outsidelthelworkshop]period)
Onlthef4thldaylof thelworkshop)jthe participants.
2 ) Wil belldivided|into} 3} groupstojvisit!3 following
(@) fMac=ngat!Somboon|Chon Dam
(2)fHuailMaeiTaman|Weir,
(3)BR!92]HydrologicallSurvey/Station’

___J nsupaus:mu
of Engineers. ‘om o na

Field/surveylofireservoiriareas!at|risk:of;
sediment{andjwater/qualitylissues!(conducted

afteritheMworkshop))

Field|surveyloflreservoirlareas at risk (of sediment and
Waterlquality|problemsonithe 6 th|day] (afterithe workshop),
will|belconductedin|thelarealof the |Office) of Irigation| 2}
(namely|Kiew] Lom| Reservoir’| Kiew| Kor|Mal Reservoir and Mae
SuailReservoir’
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iThelworkshopJonkThe}Evaluationfof{thelreservoirM" (Bl
sedimentfandiwaterlqualityfusing]HECRAS WO sy coree
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Thelexpectedfoutputstatteriworkshop
1)RThelguideline}forfreservoirsisedimentfandiwaterfqualityfmonitoring;
2)kThelquidelinefforireservoirsfsedimentfandiwaterfqualityfimpactfassessment;
3)RThefquidelinefforfreservoirsfsedimentfandiwaterfqualityfmanagement

= Sl
S Army Corps| nsuuaUs nu
of Engineers.

Hgendag3:iMattersiforiConsideration
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381§The}20258SitelVisitfinJUSAYon¥<The Reservoir
Sedimentfand\WateriQualitysManagement?’

The§2025}Site)VisitlinJUSA{onThe}Reservoir [
Sediment¥and{WaterfQualitydManagement3 | w0

Studystripfonfsedimentfandiwaterfqualityfmanagementfinithelfiscalfyeary2025
iThefnumberfofitotaliparticipantspi3:15persons>
SiEromRIDA 0212 persons?
IEromiNationalfMetalfand}MaterialsiTechnologyACenteri(MTEC)[3:5 persons?
S ExpectedMayiSifulyi2025durationf2iweeks>
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Injthelfiscalfyearf2026}{the]RIDIwillfcooperatelwithf MTEC on¥3fprojectsjutilizingdHECZ
RAS}Hforjreservoirfsedimentfandiwater{qualityfmanagementfasjfollows:

I"¥DevelopmentioffdatabaselforfapplyingdHEC:RASitofassessjthefimpactfonireseryoir
sedimentfandiwater{quality,

238 Installationfof{thelsedimentjloadingjtelemetry;
33 Installationfofiwateriqualityjtelemetry;
AtLamphrapleongfandjPasakchonlasitfreservoirsibeforefexpandingjtofanotherjreservoirs

S ;
“g“ !
Bam {® .

£w
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