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Population ~200,000, Area 60 square miles

100,000 live in the urban center
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Well-developed Urban infrastructure such as airport,

g railways and sea port |




Master Planning of Dong Hoi Established with help from Nikken Sekkei
(Japan)

approved in 2012

Nikken Sekkei was the primary architectural firm for the Tokyo
Skytree, the tallest self supporting tower in the world @2080’ tall.
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https://en.wikipedia.org/wiki/Tokyo_Skytree

For sanitation Dong Hoi chooses to build one central
treatment plant (6.6 MGD) to serve the urban area and up to
7 smaller plants (0.5-1.5 MGD) to serve the rural areas.

Orientation of wastewater
collection and treatment

Development areas

Centralized Wastewater
treatment Plant

To river To river

Full Time Employees (23)



Drainage & Wastewater Collection — 102 miles, 6,892
manholes, combined and separated systems
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Combined System - Old Central Area, 39 miles

1. Combined system: Was built at the old central areas of Dong Hoi city, as
wards: Dong My, Hai Dinh, Dong Phu... With total length of 62,6 km. Used
CSO to transfer wastewater to Centralize WWTP at Duc Ninh commune.

Combined sewer system CsO

Rainwater

=

Wastewater : :
Rainy
season

Surface water

Collect ion wastewater to

WWTP Dry season




Separated Wastewater System — 40 miles

a. Wastewater system is length of 64 km. Households wastewater
collected through tertiary system, flow to main sewers, pumping station

to move wastewater to WWTP to treat ensuring environmental
sanitation .

b. Surface water system is length of 36.8 km, to collect surface water at
roads and discharge to rivers, lakes through outlets.

HH wastewater

Main sewers WWTP

To Le Ky river

Separated Surface Water System - 23 miles




| Treatment type Biological Lagoons:
...m 1. Less chemical

oo yoe SN
T r =" Moty

B, 2. Simple operation
i 3. Low O&M cost |
/| Effluent 27-30 mg/I

-

4. Influent BOD 70-168 mg

Commercial, Industrial and Medical wastewater not connected to system




Project Funded by World Bank USD 78.5 million s

Combined System —
e 10 miles pipe,
* 12 CSO to separate wastewater

Separate System —

e sewer main 32.5 miles,

e tertiary 16 miles,

e 8,647 manholes to connect household wastewater,

 wastewater treatment plant (2.6 MGD 2020 buildout to 5 MGD 2030)

Results of Invested projects:
 Reduced Flooding of Central Area
* Enhanced WW and SW Collection
* Enables Economic Development




ed to fund operation of the system
Waste $0.89/family/month
astewater $0.12/m3 (1000L or 264 gallons)

00 USD = 2,220,000 VND

—— “—Jg“‘“-—l-w

=$22.50 USD

© VIET NAM

=50.45 USD



PICTURE BEFORE AND AFTER CONSTRUCTION
NAM LY LAKE PHONG THUY CANAL







CAU RAO RIVER SCHOOL TOILET
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Site Crew

Collection System Off-



Home Owners

Gray Water Inflow Direct Connection

Black Water > Septic Tank => Sewer




Solid Waste Landfill/Lagoon




New future use
Infrastructure:

Fifteen lined Hazardous
Waste Storage Vaults
~10’x20’




CSO Structure, CSO Outfall (12)



SO Structure with Bar Screen (12)

CSO Flap Gate and/or Manual Gate (12)




Pump station influent strainer baskets (12)



Pump Stations (13), each with 3 pumps (2 duty 1 standby)




Old pipe cleaned however in unknown condition (no CCTV)
Four Pipe Cleaning Machines, Six Workers/Crew (contract labor)




ew pipe was added to route flow to the treatment plant.
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Combined Area Access
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Current and Future development




THE WASTEWATER TREATMENT PLANT PROJECT
CELEBRATES THE ELEVENTH VIETNAM LABOUR UNION CONGRESS
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Supervisory Contrel & Data Acquisition (SEADA)
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IPS Pumps (3), Actuated Isolation Valve (3), Flow Meter (3)




Screening (2) — 1 Manual, 1 Automatic



Grit Train (2)

Grit Pump Air (2)




Grit Basin Air Blowers (3) VFD (3)



Grit Washer (1)




Aeration Blowers (3)



Covered Aeration Lagoon (1) note: aeration diffuser center basin only
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Aerators next phase




Maturation Pond

Maturation pond follows the
primary and secondary
facultative pond,

Designed for tertiary
treatment, i.e., the removal
of pathogens, nutrients and
possibly algae.

Shallow to allow light
penetration to the bottom and
aerobic conditions throughout the

whole depth. +/-1 m

Loading on the maturation pond is typically calculated on the assumption that 80% of the
BOD has been removed in the preceding treatment.

aturation pond is the third pond in the multi- cell series designed for fecal coliform remo




Lagoon Outlet — concerned about amount of algae
leaving the pond



Odor Control




Deodorizer makeup and application
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Chemical Building — Chlorine gas diffused into water,
solution used in the odor control scrubber




Backup Power Supply



iving Tank

Septage Off-Load Ramp

Septage Rece

ing Beds

Septage Dry
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Lab Equipment



‘ Lab Staff
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Supervisors: Collection System, Treatment Plant, Pump Stations



= . BIKEf w!""*’],’_:' p
=4 l\,"‘ " “I'lli

|
"\

il

Fleet

Small Excavator (1)
Large Excavator (1)
Front End Loader (1)

Backhoe (1)




Fleet

iy, JURDO,
e

Septic hauler (3)

Dump Trucks (4)



FIeet
Street Sweeper (1)
Trash Compactors (4)

kWheeIed Trash Bins (600)



Fleet — Boom Truck (1)



consideration of assistance:

0 protect assets from salt water corrosion
ptimization of O&M activities

Community relations

Making fertilizer from sludge

9. Asset management

6. Staffing structure (O&M)

7. Operator training

Heat protection of equipment

Requested detain for connecting small pipe to large pipe




Asset management

Developing asset identification
numbering/naming convention

— The key to registry is assigning a unique
identification number (or string a mixture of
letters and numbers) to each asset.



Numbering Systems

* Unintelligent
— Random, often sequential
* Semi-intelligent

— Indicates type of asset or location followed by
unintelligent sequential number

* Fully intelligent

— Detailed structure indicating type of asset,
location and other attributes deemed important



Components that make up a
numbering system

e Hierarchical

— The relationship the asset has in the hierarchy of
the system e.g. manhole on a sewer system

e Zonal or Location

— An assets location relationship within their total
asset group. For a city it can be the way in which
a utility splits the asset groups in terms of it’s
O&M zones.



Location Code

Chemical house

Nha hda chat

Plant wide Khuon vién nha may
Guard Nha bao vé
Garage Nha xe

Storage and maintance workshop

Nha kho va xudng stra chira

01 Sewage pumping station

Tram bom nuwdc thai 01

02 Sewage pumping station

Tram bom nuwdc thai 02

03 Sewage pumping station

Tram bom nuwdc thai 03




Process Code

Plant wide Khuon vién nha may
Water supply Hé théng cap nudc
Screening Song chan rac
Grit removal Tach rac
03
sand removal B& tach cat
Maturation lagoon H6 hiéu khi
Facultative lagoon H6 tly tién
HO xUr ly triét dé
Nha hda ¢




Equipment Code

Screening Song chac rac
Sluice gate Van clra phai
Air blower May thoi khi
Screw valve Van hai chiéu

Screw check valve

VVan mot chiéu

Float valve

Van phao

Air diffuser

Dia phan phéi khi

Ong phan phai khi




D number, facility - location -
rocess code, equipment -
wumber

36 higéu: Xac dinh vi tri - dia
iém - ma day chuyén - thiét bj -
56 lwong

NMXL-NTXL-02-SCR-01

NMXL-NTXL-02-SCR-02

Manufacter
Nha san xudt

ESTRUAGUA

Catogory
Hang muc

MECHANICAL
Co khi

MECHANICAL

Serial Number
SE séri

3GE13837110497

Equipment
Thiét bj

Automatic
SCREEN
Song chan réc

Manual
SCREEN

Location
Vi tri l3p dat

Pretreatment

Pretreatment

Size
Kich thwéc

950mm

950mm

Installation Date
Ngay lap dat

July 2014

July 2014

Asset Data

Condition
Tinh trang

new

Sheet

bién nang (kW)

Comments
Ghi chu

Automatic
Tw dong

Manual
Thi céng

Power i
Cong suat dién (HP)

Capacity
Cong suat

667m3/hour

process codes:
m3 day chuyén

00- Plant-wide
khuon vién nha may



Pros and Cons

e Each numbering system has its advantages and
disadvantages when selecting:

— Involve impacted divisions in your organization
including financial and administrative staff.

— Technical staff will be required to carry out O&M on
assets and system should serve those functions

— Once consensus is reached implement across all
divisions to ensure consistency



Primary task - Asset management

From the
classroom

And into
the field
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1D number, Facility -
location - process code.
equipment - number B Equipment Size . Fower Capacity Manufacter Serial Number Location Installation Date Condition Comments
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3
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5
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[Siuice gate "
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0
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1
NVOALATHL-O4-VEP-ON2 [ MECHANICAL ?;‘;ml Prefreaiment Judy 2018 rew
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n 7504 200mm amken Ty ouiay: VL SLISI : Gisang EFOM
NL-HTRL-O4-MTK-01 E""?’.‘“*"""‘“‘ it blower Fretreament Judy 200 code: AEEVUKY; 1440 FPM: Frane: 1325
1 ol sy thdi khi 5.5k 0,Bm3min 407007 - 13080119 new Fisting: S:1P- 55; IEC: 60034+60072:
POLNTXL AT (55 o8 e loges Pretreaiment Judy 20M code: AEEVUKY; 1440 FFbA Frane: 1125
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Works Shop #1 - Dong Hoi & King County
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Camera in the pipe on a pontoon boat

Deploying the camera through a manhole (Trién khai mdy dnh qua mot hé ga)




Criticality Workshop

* |llustrated Main Concepts for assigning
“importance” levels to equipment / facility

assets
* |Individual Asset Assignment Standards
* Visibility on throughout organization
e Criticality level distribution — benchmark

* - Gave overview on Process Flow development
and demonstrated simple process flow that
could be utilized for Dong Hoi maintenance
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