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Rivers of the World Mission

The primary objective of the ROW Foundation is to make all efforts to cleanup highly polluted
Rivers in US, India, SE Asia, S. America, Africa, Europe, and Other Parts of the World. This
corporation is organized and shall be operated exclusively for charitable, educational, and
scientific purposes . Some of the major objectives are as follows:

> Evaluate the eco-environmental status of the major rivers and tributaries of the world
> |dentify a few Rivers initially which could be easily undertaken in the program

»Inform and involve the public in activities that foster the protection, enhancement, and
sustainable development along the river banks and riparian areas.

» ldentify, evaluate, and address threats to the biological, cultural, and economic components
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Primary Objectives Include:
Efforts to Cleanup/Protect highly polluted Rivers in
“*US
“*India
“*China
“*Nepal

“»*Bangladesh

Africa,

Europe, and

Other Parts of the World
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Activities Involving Youthgroups, and Communities - Watershed Workshop
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Wastewater Treatment and Reuse System — for Polluted Yamuna Waters and Beyond

Yourthgroup Workshop (June 14, 2007) Arranged by —
Dr. K. Vijaya Lakshmi, sr. Program Director
Development Alternatives

B32, TARA Crescent, Qutab Institutional Area, New Delhi 110016;
Tel: 26130899(0), Email: koneru.vi@gmail.com
Dr. Vijaya Dakshmi
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Blue Yamuna Volunteers from Delhi and Agra

at the Center for Science and Environment, New Delhi

L to R : Girish Chaudhry, Sumit Dutta, D.K. Mital, Brij
Khandelwaal, and Mr. Parasnath choudhury

ik Center for Science and Environment
’ £ = June 14, 2007
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Meeting with Locales

On the Riverbank in Yamunanagar
June 15, 2007

Folks who volunteered to Help
in Yamuna Nagar

Mahichand Sharma

Potetitial Tarmifia Bivetkeepaties] =
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Accomplishments

2. Yamuna Conference on January 11, 2008 in New Delhi, India
p—
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Wastewater Treatment and Reuse S ste1m for Polluted Yamuna Waters and Beyond
Acco hments

3. Yamuna — Potomac Partnership — (Alice Ferguson Foundation)
» Yamuna Trash Cleanup Agra - 400 plus volunteers including the Agra
municipal commissioner (http:/www.rowfoundation.org/row/Yamuna_Photo.html )
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3. Yamuna — Potomac Partnership — (Alice Ferguson Foundation)
» New Delhi Yamuna Cleanup — March 30, 2008

LUE WATER
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Blue Yamuna Team ...after collecting the Trash...
Lion D.K. Mital with Dark Glasses, leaning against Lion Jittender kapoor, Slide 13
& one of the Pillars of the Blue Yamuna Team in Delhi since its inception...

Jan 20
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Vell, 1 see some Gooey Stuff..
Blue Yamuna Team — Delhi in m
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SITE CLEANUP ACTIONS AND THE BLUE YAMUNA TEAM - NEW
DELHI...

Bty

Let me pick that first.... _
Jan 20, 20 Volunteers competing to pick up the Trash... L ' Shide 1
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YAMUNA FOUNDATION FOR BLUE WATER
STARTS RIVER CLEANUP CAMPAIGN

In Association with :
« RIVERS OF THE WORLD FOUNDATION, USA
» ALICE FERGUSON FOUNDATION, USA
L « TECHKNOW ENGINEERING LLC (Environmental Services India), DELHI
« WATER COMMUNITY, DELHI

Date : 30th, March, 2008
Venue : Kotia Drain, Near Kotla Rly. Crossing
Time : 8.30 a.m. to 12.00 a.m.

Jan 20, 2010
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4. Two Seminars in Delhi University, Gargi College and Kamala Nehru
College

| N\ =
& GARGI COLLEGE
UGC Certified
College with a
Potential for Excellence

Jan 20, 2010
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» Health & Sanitation Problems in India -
Health Effects of Impure Water Supply

» Policies for Assuring Quality Water Supply

» Deep Pond™ System, Hyderabad, India
» Advantages of Low-Cost, Deep Pond™ System

» Industrial Wastewater Treatment System, Pune, India

¥
> Yamuna Watershed Analysis using Remote Sensing Technologig
N
» Conclusions/Recommendations

Jan 20, 2010 ' Slide 21
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Status of Health & Sanitation

< Although slow progress is being made, rural India is way behind many other countries in providing

adequate health and sanitation.
< A Comparative Status as of 2000 is Presented below:

Country Under-5 Mortality % Population Using % Population Using
Rank Improved Drinking Adequate Sanitation
Water Sources (Rural) | Facilities (Rural)
India 54 79 15

Jan 20, 2010
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Health & Sanitation Needs

>

«»» Protection of Surface and Groundwater

L)

L)

>

Proper Disposal of Solid & Hazardous Wastes

L)

%

¢ Protecting watersheds — minimize flooding and other damages

Rural clinics and camps

Jan 20, 2010 Slide 23
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Health Effects of Impure Water Supply

Low productivity of population.

Higher health care costs from Diarrhea, Diabetes, and other
Diseases.

¢ Over 30 percent of children being underweight.

Jan 20, 2010 Slide 24
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Policies that can significantly improve availability of water In
India should be geared towards:

e Balancing the cost of water treatment with the economic
stature of the end-user,
e Watershed-based management to match the agricultural

Improvement of water conservation techniques such as
drip irrigation, rain water harvesting, and implementation

of effective controls for a leak-proof water supply
Infrastructure.

Slide 25
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What is being Done? Listing only a few International programs...

 World Bank — Water and Sanitation Program (WSP)
e United Nations Development Program
e Unicef -

— Rural sanitary marts in India were conceived by UNICEF as “...retail outlets
dealing with not only the materials required for construction of sanitary latrines
and other facilities but also those items which are required as a part of the
sanitation package.”

— Inventory of the typical mart included low cost ceramic pans and traps, RCC pit
covers, pipes and such other material required for construction of a leach pit
latrine and other items relating to personal hygiene and home sanitation.

http://indiatogether.org

Slide 26
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< YAMUNA RIVER REMEDIAJION USING LOW COST TREA:TME
- NEW DELHI

<~ Read an Article by Gus
Yamuna River resulting |
the Yamuna Water. X
<> Proposed Constructed Wetland Treatmel wthen DWSSD
(now DJB) for $110,000 — for Khyber Pass Drain i
Station -
<> Pursued till personal Fund

-

)about Serious Pollution in the
500,000 people ill from drinking

4 Formed Yamuna Foundation for Blue Water in Maryland,USA with &
volunteers in New Delhi and Agra. |

<> Wrote a Book in to Generate Funds from the Royalty to help the Yarr

River. \
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Environmental Treatment Technologies for Hazardous and Medical Wastes
I'-",'T-__‘“_E‘._-Ww

Remedial Scope and Efficacy ENVIRONVENTAL

TOEATVMENT
ISBN No0.0-07-043586-3, Tata McGraw Hill Publishing Co. Mar. 2002 j|j|

http://www.rowfoundation.org/1/booksummary

Environmental Treatment Technologies for Hazardous and Medical Wastes provides a systematic
framework for analyzing the full range of outcomes that may result from many of the components of
urban development and for remedying their adverse effects. The book also provides details on various
waste treatment technologies for hazardous and medical wastes.

Book Contents

*Containment Technology

*Bioremediation

*Soil Washing

eIncineration

Jan 20, 2010 Slide 28
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Deep Pond™ System (Hyderabad) Case Study

Project Objectives and Goals:

The project goals and objectives are furnished below:
> Constructing, Operating And Maintaining The Deep Pond™ System

»  Monitoring Results For The Operation And Functioning Of The System;

Educating Local People And Other Professionals About The Benefits Of Anaerobic
Digestion

Jan 20, 2010 Slide 29
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Deep Pond™ System (Hyderabad) Case Study ..contd.

Final Effluent for Reuse
(irrigating orchard at INTU and
other non-potable uses)

40 ft x 20 ft

64 ft x 64 ft
X
17 Ft. Deep

Incoming Sewage

Capacity 10,000 GPD

Aeration

Pond
45 ft x 20 ft
X 8 ft. Deep

Jan 20, 2010
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Deep Pond™ System (Hyderabad) Case Study ..contd.
% Use of low-cost biological treatment systems have been studied by the authors
for the past several years
% Amongst many different low-cost alternatives, the Deep Pond™ systems was
selected for the following inherent advantages

% Advantages and Benefits of Using a Deep pond™ System:

1. This system can be used in most places around the world with multiple
benefits of clean water, energy production and other beneficial uses such as
irrigation, fish culture and recreation.

2. ltis relatively simple to install, operate and maintain. It has a very low
maintenance cost and requires lesser manpower to operate and maintain.

3. The Deep pond™ system installed in Hyderabad is treating 10,000 Gallons
per Day with only three (3) moving parts.

, SO there is no hazard to human, plant
or animal life. The treated water can be reused with very little post-
treatment or polishing.

This system , since anaerobic digestion
causes the sludge to be transformed into methane, carbon dioxide, and
water. Past experience with this system in US required

This . Once it is installed, its treatment capacity can be
increased by adding ponds in parallel trains.

Slide 31
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~ POND #1
(Deep Pond)
Dec 26, 2004 i
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. POND #2

(Aeration Pond)
Dec 26, 2004 £
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Preliminary Results from the Deep Pond™ System, Hyderabad, India.

Number Sampling Electrical PH Total Organi | BO | COD DO**
Points conductivity | (SU) solids C D** * (mg/L)
(umho/cm) (mg/L) solids | (mg | (mg/
(mg/L) | /L) L)
Inlet Of
Deep Pond
1 (Pond #1) 762 7.28 600 140 18 | 24 3.9
Outlet Of
Deep Pond
2 (Inlet Of 756 6.9 620 160 3.6 |48 3.3
Pond#2)
Outlet Of
3 Pond #2 765 7.1 760 200 9.6 | 39 6.4 **

124 7.06 680 220 3.0 | 16

** BOD — Biochemical Oxygen Demand; COD — Chemical Oxygen Demand; DO — Dissolved Oxygen
++ - Note the effect of aeration — The Oxygen content is almost doubled at the effluent of Pond #2

Jan 20, 2010
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DATA ON YAMUNA WATER QUALITY

Source: CPCB (presented by CSE)

BOD levels in Yamuna

il —Yamuna at Palla

—Yarmuna at Okhla after meeeting Shahdara drain
140

#-

—Yamuna at Nizamuddin

—— Standard value 3 0
: Modata !
120 i available g 11
' i
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Faecally transformed into a sewage canal

= rarnuna at Okhila after meerating Shahdara crain
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BOD trends in Yamuna from 1996-2005

30-

E i Upper stretch Delhe stretch  © Eutrogphicated stretch Diluted stretch
Bt £ !

e

Ll

25 L= —p— 1995

E‘ 2005 :

E i — 3l maxinum permissible for bathing

=x= i i

o

T T T T T T T T
Tajewala Kaelanaur Sonepat  Paila Nizamuddin Agra  Majhawali Mathura Mathura  Agra Agra Beteshwar Etawah  UDI Aurya
Bridgae Canal s s s LS Juhikha

Monitoring points along Yamuna
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Pollution and investment both rise

45,000 ; : -300
: ; 276
40,000 *
—250

= 35,000
i
m
& 30,000 200 _
= 2
< 25,000 =
o 150 =
£ 20,000 =
1= 16,662.12 g
A
E 15000 -100 ©
A
£ 10,000

5,000 |

1,994.3
0 -

YAP-I YAP extended YAP-II
(July 93) (May 2001) (September
2004)

B Estimated cost e BOD load in Yarmuna
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Proposal Submitted to Delhi Jal Board in 2004
by S&M Engineering, India, (http://snmengg.netfirms.com )
— Updated/Revised in 2005-2006

™ Narela

Wazirabad
Supplementary drain Coronation Barrage
7 Fillar
L = )
Rohini githala = Yamuna Vihar
Timarplir -
Nilothi

Delhi Gate =) U
20 D /7 e Keshopur

E"’ Sen Nursing
-{Najafgarh Home

Barapulla

M Papan Kalan

h i h
Maharani Bag 'Dl:hla' .

Sarita Vihar Bridge drain

- i .
Vasantkunj m Vel ghiakabad drain

'Okhla Bar
m Ghitorni prieiamage

B Existing STP
= Most pelluting drains
: effluent
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The basic assumptions, design parameters and relevant constraints are listed below

1Reclamation Capacity — 350,000 gallons/day; however some additional capacity may be
kept for the design max. condition and for possible enhancement of the facility.

2BOD inflow- 174.6 Kg/day or 132 mg/l (CPCB 2000)

3influent - Sewer and Stormwater runoff

4Total Volume- 43.1 cu. meter/day or 350,000 gallons/day

5BOD Effluent- <20 mg/l OR as per CPCB/Delhi PCB norms

6H,0 Quality- Suspended Solids and Other effluent characteristics as per CPCB
7Soil - Bearing Capacity — assumed min. 10T/square meter

8Concrete - M-25 (250 Kg/cm?) grade (in touch with soil), Other—-M-20
(200Kg/cm?)

9Discharge - will be aesthetically pleasing and suitable for irrigation or other
secondary uses.

1Landscape - Special landscaping and cascading aeration systems should make the

reclamation visually pleasant for the residential/business district in and around the area.
1Clearance - All necessary clearance to start construction on the land specified in Figures 1
and 2 have to be acquired by the Delhi Government or other organizations. SNM will
coordinate all such activities through our local representatives, Mr. D.K. Mital, Ram Koduri,
P.E., and Mr. Dilip Biswas.
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The basic assumptions, design parameters and relevant constraints are listed below

1Reclamation Capacity — 350,000 gallons/day; however some additional capacity may be kept for the design max.
condition and for possible enhancement of the facility.

2BOD inflow- 174.6 Kg/day or 132 mg/l (CPCB 2000)

3influent - Sewer and Stormwater runoff

4Total Volume- 43.1 cu. meter/day or 350,000 gallons/day

5BOD Effluent- <20 mg/l OR as per CPCB/Delhi PCB norms

6H,0 Quality- Suspended Solids and Other effluent characteristics as per CPCB

7Soil - Bearing Capacity — assumed min. 10T/square meter

8Concrete  -M-25 (250 Kg/cm?) grade (in touch with soil), Other—-M-20 (200K g/cm?)

9Discharge - will be aesthetically pleasing and suitable for irrigation or other secondary uses.
1Landscape - Special landscaping and cascading aeration systems should make the reclamation visually

pleasant for the residential/business district in and around the area.
1Clearance - All necessary clearance to start construction on the land specified in Figures 1 and 2 have to be acquired by the
Calculations - All design calculations will be furnished for review by the Delhi Jal Board after upon receipt of signature of
confidentiality agreement. SNM will be using the DEEP POND® (patent pending), biological reclamation system requiring
very few moving parts.

1Housing - Proposal will include a small bldg. for housing the maintenance staff.(200 sqft or so) for keeping the
maintenance equipment and a 24-hr. electronic and manual surveillance system for the facility.

1Cost breakup- Detail cost breakdown will be furnished upon preliminary acceptance of the proposal. It involves a
significant effort by SNM and can only be undertaken upon cost-reimbursement by the Delhi Government.

1Maintenance- The proposed construction will Include one year maintenance cost

1Site Visit — Any special access to the proposed site or any other site would have to be provided by the Delhi Government
1The proposed site is in a highly congested area with residential areas on the both sides of the drain. A suitable staging area
has to be provided by the DJB for the construction work to be performed at the site.
1Proposal Cost -The estimated cost of the project will remain valid until Dec 2, 2010.

Jan 20, 2010 Slide 49



www.rowfoundation.org
Wastewater Treatment and Reuse System — for Polluted Yamuna Waters and Beyond

The basic assumptions, design parameters and relevant constraints are listed below

1Reclamation Capacity — 350,000 gallons/day; however some additional capacity may be kept for the design max.
condition and for possible enhancement of the facility.

2BOD inflow- 174.6 Kg/day or 132 mg/l (CPCB 2000)

3influent - Sewer and Stormwater runoff

4Total Volume- 43.1 cu. meter/day or 350,000 gallons/day

5BOD Effluent- <20 mg/l OR as per CPCB/Delhi PCB norms

6H,0 Quality- Suspended Solids and Other effluent characteristics as per CPCB

7Soil - Bearing Capacity — assumed min. 10T/square meter

8Concrete  -M-25 (250 Kg/cm?) grade (in touch with soil), Other—-M-20 (200K g/cm?)

9Discharge - will be aesthetically pleasing and suitable for irrigation or other secondary uses.
1Landscape - Special landscaping and cascading aeration systems should make the reclamation visually

pleasant for the residential/business district in and around the area.
1Clearance - All necessary clearance to start construction on the land specified in Figures 1 and 2 have to be acquired by the
Delhi Government or other organizations. SNM will coordinate all such activities through our local representatives, Mr.
D.K. Mital, Ram Koduri, P.E., and Mr. Dilip Biswas.

1Calculations - All design calculations will be furnished for review by the Delhi Jal Board after upon receipt of signature of
confidentiality agreement. SNM will be using the DEEP POND® (patent pending), biological reclamation system requiring
very few moving parts.

1Housing - Proposal will include a small bldg. for housing the maintenance staff.(200 sqft or so) for keeping the
maintenance equipment and a 24-hr. electronic and manual surveillance system for the facility.

1Cost breakup- Detail cost breakdown will be furnished upon preliminary acceptance of the proposal. It involves a
significant effort by SNM and can only be undertaken upon cost-reimbursement by the Delhi Government.

1Maintenance- The proposed construction will Include one year maintenance cost

1Site Visit — Any special access to the proposed site or any other site would have to be provided by the Delhi Government
1The proposed site is in a highly congested area with residential areas on the both sides of the drain. A suitable staging area
has to be provided by the DJB for the construction work to be performed at the site.
1Proposal Cost -The estimated cost of the project will remain valid until Dec 2, 2010.

Jan 20, 2010



www.rowfoundation.org
Wastewater Treatment and Reuse System — for Polluted Yamuna Waters and Beyond

The basic assumptions, design parameters and relevant constraints are listed below

1Reclamation Capacity — 350,000 gallons/day; however some additional capacity may be kept for the design max.
condition and for possible enhancement of the facility.

2BOD inflow- 174.6 Kg/day or 132 mg/l (CPCB 2000)

3influent - Sewer and Stormwater runoff

4Total Volume- 43.1 cu. meter/day or 350,000 gallons/day

5BOD Effluent- <20 mg/l OR as per CPCB/Delhi PCB norms

6H,0 Quality- Suspended Solids and Other effluent characteristics as per CPCB

7Soil - Bearing Capacity — assumed min. 10T/square meter

8Concrete  -M-25 (250 Kg/cm?) grade (in touch with soil), Other—-M-20 (200K g/cm?)

9Discharge - will be aesthetically pleasing and suitable for irrigation or other secondary uses.
1Landscape - Special landscaping and cascading aeration systems should make the reclamation visually

pleasant for the residential/business district in and around the area.
1Clearance - All necessary clearance to start construction on the land specified in Figures 1 and 2 have to be acquired by the
Delhi Government or other organizations. SNM will coordinate all such activities through our local representatives, Mr.
D.K. Mital, Ram Koduri, P.E., and Mr. Dilip Biswas.

1Calculations - All design calculations will be furnished for review by the Delhi Jal Board after upon receipt of signature of
confidentiality agreement. SNM will be using the DEEP POND® (patent pending), biological reclamation system requiring
very few moving parts.

1Housing - Proposal will include a small bldg. for housing the maintenance staff.(200 sqft or so) for keeping the
maintenance equipment and a 24-hr. electronic and manual surveillance system for the facility.

1Cost breakup- Detail cost breakdown will be furnished upon preliminary acceptance of the proposal. It involves a
significant effort by SNM and can only be undertaken upon cost-reimbursement by the Delhi Government.

1Maintenance- The proposed construction will Include one year maintenance cost

1Site Visit — Any special access to the proposed site or any other site would have to be provided by the Delhi Government
1The proposed site is in a highly congested area with residential areas on the both sides of the drain. A suitable staging area
has to be provided by the DJB for the construction work to be performed at the site.
1Proposal Cost -The estimated cost of the project will remain valid until Dec 2, 2010.

Jan 20, 2010 Slide 51






A Small Difference — Gau Ghat
den ifi_ed in Dec 2000 — Better in Nov 2007




www.rowfoundation.org
Wastewater Treatment and Reuse System — for Polluted Yamuna Waters and Beyond

Conclusions/Recommendations
1. Small steps at a time —
» Initiate Small Demonstration Projects involving any of the following:
» Compost Sanitation Systems (CSS) in a few villages
» Locate suitable areas for Installation/Demonstration of
» Innovative Diffuser/Aeration Systems

» Deep Pond™ Systems
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