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1. Executive Summary

2.Background

In cooperation with USAID — Amman Mission, the Sustainable Development of Dry Lands
Project has been directing and supporting sludge/biosolids activities conducted by Royal
Scientific Society/Environmental Research Services (RSS/ERC) since October 2003. The
following is a list of these activities':

1. Characterization of Biosolids Generated in Three Wastewater Treatment Plants in
Jordan (FY 2003-2004)

2. Biosolids Reuse Application Study Phase II (FY 2004-2005)
3. Biosolids Reuse Application Study Phase III (FY 2005-2006)

4. The Study of Management Practices of Sludge and Biosolids in Jordan (Completed
November 2005)

5. Development of Improved Technology for Biosolids Treatment (FY 2004-2005 and
FY 2005-2006)

6. Modeling of Pathogenic Disinfection at Wadi Mousa Wastewater Treatment Plant
(FY 2005-2006)

7. Biosolids Risk Assessment and Standards Development Methods: A Workshop and
Seminar (December 2005)

The knowledge gained and the information obtained from the above activities were supposed
to pour into the development of the Jordanian Standards JS:1145/1996 that regulates the use
of sludge in agriculture.

Activity 7: “Biosolids Risk Assessment and Standards Development Methods: A Workshop
and Seminar” was conducted in two parts: the workshop was held for three days: December
13, 14 and 15, 2005 while the Seminar was held for 2 days: December 18 and 19, 2005. Both
the workshop and the seminar were held at RSS/ERC.

A description of both the workshop and the seminar is presented in this report. The process
that was used to advance from a workshop on biosolids risk assessment and standards
development to the actual development and upgrading of the JS: 1145/1996 standards
through the seminar will be described.

3. The Workshop

Table 1 shown below represents the schedule for the workshop that was initially developed
by Dr. Akrum Tamimi, the Sustainable Development of Dry Lands Project coordinator, Mr.

! For more information about these activities please consult Tamimi, A.H. “Jordan Visit Report Number 2005-
004” dated December 9, 2005.
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Robert Freitas, the Project Director, and the University of Arizona technical assistance team
members who are involved in the workshop: Dr. Chuck Gerba, Dr. Chris Choi and Dr. Janick
Artiola and then refined by Dr. Tamimi, Engr. Wael Suleiman from RSS/ERC and Dr.
Bassam Hayek, RSS/ERC director.

The Power Point presentations shown in the workshop schedule have been compiled with
additional reference materials on a Compact Disk (CD) that is part of this report. The CD is
programmed with an auto-run option which launches the interface program automatically
after the CD is instated in a computer CD reader.

Table 1: Workshop Schedule for days 1, 2 and 3

Workshop Day 1: Tuesday December 13, 2005

Starting Ending Subject Matter Person / Organization
Time Time

8:30 9:00 Registration / Picking up Registration Materials - Coffee BRDC - RSS

9:00 9:10 Opening Remarks: BRDC Engr. Mohammed Shahbaz

9:10 9:20 Opening Remarks: USAID Mr. Ross Hagan

9:20 9:30 Opening Remarks: RSS Dr. Saad Hijazi

9:30 9:45 Sustainable Development of Dry Lands Project: An Overview Dr. A. Tamimi

9:45 10:00 Presentation of workshop Agenda Dr. Chuck Gerba, Dr. Janick Artiola
& Dr. Chris Choi

10:00 10:30 Overview of biosolids Utilization in the world Dr. Chuck Gerba

10:30 11:15 Methods used for treating biosolids Dr. Chuck Gerba & Dr. Chris Choi

11:15 11:30 Coffee Break

11:30 12:15 Overview of biosolids Utilization in arid lands Dr. Chris Choi

12:15 12:45 Characterization of Biosolids in Jordan for Unrestricted Reuse in Dr. A. Tamimi

Agriculture

12:45 1:00 Coffee Break

1:00 1:30 Application of Biosolids for Agricultural Production Phase I RSS

1:30 2:00 Management Practices of Sludge and Biosolids in Jordan RSS and Biosolids ad hoc committee

2:00 3:00 Lunch

Workshop Day 2: Wednesday December 14, 2005
Starting Ending Subject Matter Person / Organization
Time Time

8:30 9:00 Registration / Picking up Registration Materials - Coffee BRDC - RSS

9:00 9:30 Biosolids Standards: EU, UK and Japan Dr. Chuck Gerba

9:30 10:00 Biosolids Standards: US EPA and Jordanian Dr. Akrum Tamimi & Engr. Wael
Suleiman

10:00 11:00 Pollutants (Chemical Characteristics) Dr. Janick Artiola

11:00 11:15 Coffee Break

11:15 12:00 Pathogens (Biological Characteristics) Dr. Chuck Gerba

12:00 1:00 Risk Assessment Dr. Chuck Gerba

1:00 1:15 Coffee Break

1:15 2:00 Vector Attraction Reduction RSS & ad hoc committee

2:00 15:00 Lunch
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Workshop Day 3: Thursday December 15, 2005

Starting Ending Subject Matter Person / Organization
Time Time

8:30 9:00 Registration / Picking up Registration Materials - Coffee BRDC - RSS

9:00 10:00 Risk Assessment: Group Homework - Dr. Choi Dr. Chuck Gerba

10:00 11:00 Risk Assessment: Case Study Dr. Chuck Gerba

11:00 11:15 Coffee Break

11:15 12:15 Pollutants Concentration: Management, Loading Rates and Dr. Janick Artiola
nutrients

12:15 12:45 Land reclamation, Mine tailings Dr. Janick Artiola

12:45 1:15 Emerging Issues: Endocrine Disruptors, Pharmaceuticals, Fire Dr. Janick Artiola
Retardants, etc... Completed yesterday

1:15 2:00 Summary and Discussion Group

2:00 2:30 Workshop Evaluation, Closing Ceremony and Certificates

2:30 3:30 Lunch

The interface program for the CD is shown in figure 1. The user can click the “Please Click
to Continue” button or “Exit” the program. If the user clicks the “Please Click to Continue”
button, he/she will be taken to a local web page (the Web Page is on the CD and there is no
need to be connected to the internet) that is shown in figure 2. The web page can be operated
like any regular web page and the different presentations for the 3 workshop days can be

viewed or printed.

"% Biosolids Risk Assessment and Standards Development Workshop

Sustainable Development of Drylands in Asia

and the Middle East Project
Jordan Component

Biosolids Risk Assessment and Standards
Development Workshop

December 13 To December 15, 2005

Copyright © January 21, 2006

Designed by Akrum Tamimi

Figure 1: CD Interface Program
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Biosolids Risk Assessment & Standards Development: Workehop and Seminar
Held at: Roval Scientific Society — Environmental Research Center
December 13 to 15, 2005

This workshop/seminar consisted of two parts: a_wur'kshup followed by a seminar to wark on
modifying the Jordanian Biosolids Standards.

The werkshep was held af RSS/ERC, Amman - Jordan starting Tuesday December 13, 2005 to  —
Thursday December 15, 2005. The werkshep materials are available en this CD.

The user can click on links shown on the left to get access to the
presentations and reference materials.

Fifty participants warking in the areas related to biosolids and the reuse of biosolids were

invited to attend the workshop through Badia Research and Development Center and in

consultation with LISAT. ﬂ
@'] _J My Computer

Figure 2: Viewed Page after Clicking “Please Click to Continue” Button

Reference materials on the presented topics also can be viewed and printed as needed. A
participation list with contact information for the participants in the workshop is also
included on a separate page. A few pictures taken during the workshop and during the
closing ceremonies and the awarding of the certificates to the participants can be viewed by
clicking the “Pictures” link. A demo of the awarded certificate can be viewed by clicking the
“Day 3 Presentations” and then clicking “Certificates”.

4. The Seminar

The objective of the seminar is to have the Jordanian involved organizations and the biosolids
ad hoc committee members work together to update the JS:114/1996 standards with technical
assistance being provided by The University of Arizona Technical Assistant Team members.
The Technical Assistance team members were instructed not to intervene or influence the
discussions during the seminars. Their role was purely providing technical assistance as
needed and as requested by the seminar participants. To ensure that the technical assistance
team plays that role, Dr. Tamimi requested that the discussion among the seminar attendees
be conducted in the Arabic language. And that happened, as will be described in this report.

4.1. The Seminar Schedule

The original seminar schedule that was developed by the technical assistance team and the
Jordanian partners is shown in table 2 below.
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Table 2: Originally Announced Seminar Schedule

Seminar Day 1: Sunday December 18, 2005

Starting | Ending Subject Matter Person / Organization
Time Time
8:30 9:00 Registration / Picking up Registration Materials — Coffee | BRDC - RSS
9:00 9:10 Opening Remarks: BRDC Engr. Mohammed
Shahbaz
9:10 9:20 Opening Remarks: ad hoc Committee To Be Determined
9:20 9:30 Opening Remarks: RSS Dr. Saad Hijazi
9:30 9:40 Sustainable Development of Dry Lands Project: An Dr. A. Tamimi
Overview
9:40 9:50 Presentation of Seminar Objectives RSS - ad hoc Committee
9:50 10:15 Methods used for treating biosolids Dr. Chuck Gerba & Dr.
Chris Choi
10:15 10:30 Characterization of Biosolids in Jordan for Unrestricted Dr. A. Tamimi
Reuse in Agriculture
10:30 11:00 Biosolids Standards: EU, UK and Japan Dr. Chuck Gerba
11:00 11:15 coffee Break
11:15 11:50 Biosolids Standards: US EPA and Jordanian Dr. Akrum Tamimi &
Engr. Wael Suleiman
11:50 12:20 Present Proposed Modifications of Jordanian Biosolids Selected Modifications
Standards Subcommittee from the ad
hoc committee
12:20 12:50 Management Practices of Sludge and Biosolids in Jordan | RSS and Biosolids ad hoc
committee
12:50 1:05 coffee Break
1:05 2:00 Deciding on a plan of action for Day 2 of Seminar and RSS
Dividing Participants into Different Groups Based on
Standard Category. Also assign reading materials
necessary for each group.
2:00 3:00 Lunch
Seminar Day 2: Monday December 19, 2005
Starting | Ending Subject Matter Person / Organization
Time Time
9:00 11:00 Working groups meetings RSS & ad hoc Committee
11:00 11:15 Coffee Break
11:15 12:45 Group Reporting and Presentations Groups
12:45 1:00 Coffee Break
1:00 2:30 Reaching Conclusions on First Draft of modified Groups
standards for further future discussion and approval
2:30 3:30 Lunch, concluding remarks and closing ceremonies

After the conclusion of the workshop on December 15, 2005, The University of Arizona
technical assistance team, Dr. Tamimi, Dr. Bassam Hayek and Engr. Wael Suleiman met at
RSS/ERC headquarter to discuss the seminar schedule in light of the workshop
developments, contents, attendees, and participants interactions. It turned out that the
audience that will be attending the seminar (the members of biosolids ad hoc committee)
have attended the workshop and there will be no need to repeat any of the presentations made

Prof. Akrum Tamimi

7 of 29

BiosldsWorkshp&Seminar Report #2005-006.doc




during the workshop except for the review of the JS: 1145/1996 biosolids standards as a
starting point for the discussion.

It should be mentioned here that in October of 2005, the biosolids ad hoc committee formed a
subcommittee from within the ad hoc committee to start working on a first draft of the new
biosolids standards. A copy was developed in Arabic and English but it was recommended
not to share it with the seminar audience so as not to influence the development of the new
standards.

A new schedule for the 2-day seminar was developed. The following lectures were suggested
for day 1 of the seminar:

1. Review of the JS:1145/1996 Biosolids standards by Engr. Wael Suleiman — RSS/ERC

2. The approach utilized for preparing a first draft of the upgraded biosolids standards by
Dr. Maha Halalsheh (ad hoc committee member and the head of the subcommittee
mentioned above)

3. How standards and guidelines are defined and monitored by Dr. Chuck Gerba and Dr.
Janick Artiola.

4. Controversial issues in reusing biosolids by Dr. Chuck Gerba and Dr. Janick Artiola.

5. Public opposition to the reuse of Class B biosolids in the USA by Dr. Chuck Gerba
and Dr. Janick Artiola.

After ending the lectures it was suggested that the participants would be divided into 3
groups, namely:

1. The Pathogen discussion group
2. The Chemical discussion group
3. The Treatment and Management group.

to discuss the standards in the 3 categories shown above. Then a representative from each
group would come out and summarize what was decided in the group to all the participants to
generate discussion.

For the second day of the seminar the discussion would continue until a draft of the updated
standards has been developed.

On the first seminar day, Sunday, December 18, 2005 the above schedule was presented to
the participants and feedback was requested. The participants agreed to the lectures portion
but indicated that they prefer to start from the JS: 1145/1996 biosolids standards, read the
articles and update each one of them and introduce new articles as needed. It was pointed out
by the Jordan Institute for Standards and Metrology (JISM) and Water Authority of Jordan
(WAJ) representatives that there is a certain format for all Jordanian standards that has to be
followed. The standards have to have the following sections:

1. Scope of the Standard
2. Terms and Definitions
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General Requirement

Health and Environmental Requirements
Technical Requirements

Quality Monitoring

Levels of Treatment

References

XN R

The technical assistant team members presented their lectures and the participants started
working on the developing the existing standards during the first day of the seminar.

On Monday December 19, 2005, the 2™ seminar day, the discussion continued and The
University of Arizona technical assistance team members were present to answer questions as
requested by the participants. The participants used the technical assistance team and there
were many deep discussions. Some of the presentations were presented again based on
participants’ request.

By the end of the 2™ seminar day, notes and a rough draft of the new standards were on paper
for further organization. Between December 20, 2005 and January 9, 2006 the subcommittee
formed from the ad hoc committee to work on the standards met three times at RSS/ERC and
developed a final draft of the biosolids new standards. The subcommittee sent copies for
comments and feedback to the different governmental agencies. It is believed that the new
biosolids standard will reach the ministerial cabinet to become law sometime in April, 2006
as was indicated by RSS/ERC and the ad hoc subcommittee.

Appendix A of this document contains the Arabic version of the standard while Appendix B
shows the translated English version of the standards. It should be mentioned that the
standard that is presented in this report is an unofficial draft that is not for use or distribution.
It is presented here merely to show the outcome of the workshop and the seminar.
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Biosolids — Biosolids Reuse and Disposal

Draft — Not for use or Distribution
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This draft of the biosolids reuse standards have been prepared as part of the project of
application of biosolids to improve soil conditions and for improving yield of crops in
Jordan. This project is conducted by Royal Scientific Society — Environmental Research
Center (RSS/ERC) and in cooperation with the National Center for Agricultural Research
and Technology Transfer (NCARTT). The project is funded by USAID through a
cooperative agreement with the International Arid Lands Consortium — The University of
Arizona (IALC — UofA).

The development of this standard has been accomplished during a seminar that was held at
RSS/ERC between December 18 and December 19, 2005. The seminar was attended by
many governmental and non-governmental organizations and agencies and was also funded
by USAID through a cooperative agreement with IALC-UofA.

The following members from the biosolids ad hoc committee were responsible for
developing this draft of the biosolids standards:

Name Organization

Engr. Saleh H. Malkawi Ministry of Water and Irrigation — Water Authority of
Jordan (MWI - WAJ)

Engr. Wael Suleiman RSS/ERC

Dr. Maha Halalsheh University of Jordan — Water and Environmental
Research Study Center (Uof] - WERSC)

Engr. Khalil Jamjoum Ministry of Agriculture - NCARTT

Engr. Ahmade A. Uleimat MWI - WAJ

Engr. Asma Shreydeh RSS/ERC
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