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The previcusly reicased Alexandria Wastewater Master Plan Study-Dratt

Environmental lmpact Statement* (2 volumes) together with the comments

made during the review process and responses thereto contained herein,
constitute the Alexandria Wastew~ter Master Plan Study - Final Env1ron-

mental Impact Statement in accordance with Sections 216.3(a)(4) and 216.6

of the "Envircnmental Procedures" of the United States Agency for Inter-
national Development,

* Issued under the title Alexandria Wastewater Master Plan Study-Initial
Environmental Impact Statement
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1.0  SUIMMHARY STATEMENT OF ENVIRONMENTAL CONSIDERATIONS RELATING TO
THE PROPOSED SEWERALc PRUGRAM FOR ALEXANDRIA, EGYPT

1.1 INTRODUCTION

It is the purpose of this statement to provide advice as to the steps
taken to assure environmental soundness of the proposed Sewerage Program
for Alexandria, Egypt.

In accordance with the requirements of 22 CFR 216, "AID Environmental
Procedures", the Agency for International Development (AID) prepared the
Alexandria Wastewater Muster Plan Study - Draft Environmental Impact
Statement (2 volumes) which included extensive marine investigations, the
contents of which were reviewed by appropriate authorities in the Govern-
ment of Egypt (GOE) and then released to AID on April 9, 1979. The re-
commendations of the Alexandria Wastewater Master Plan Study were also
reviewed by the scientific and technical community in Eqypt. Following a
plan of action agreed to by the United States Department of State (STATE)
and the President's Council on Environmental Quality (CEQ) these studies
were distributed for review and comment to selected federal agencies and
memoers of the American environmental community. On June 22, 1979 a
technical review meeting was held in Washington, D.C. (see Chapter 2.U)
with the study contractor, and representatives from four federal agencies
and six environmnental organizations. Representatives of the Egyptian and
Alexandrian governments were also present.

A variety of written comments and informal communications were received
by AID on the Draft Environmental Impact Statement (DEIS), and as a re-
sult significant modifications in the proposed project design were made.
The written comments and formal responses are included in Chapters 3.U
and 4.0 of this Final Environmental Impact Statement (FEIS). Comments
received reflected the concerns addressed in Section 1.Z2.

1.2 EMVIRONMENTAL CONCERNS

1.2.1 The Appropriateness of Sea vs. Land Disposal

After careful review of technical, social and economic aspects of the
disposal alternatives, AID agreed with the consultant's conclusion that
sea disposal is the preferred alternative for the facility design period
aadressed in the Master Plan Study. The alternative of land reclamation
or agricultural reuse of treated wastewater is not feasible presently due
to the volumes involved, the high direct and indirect costs, technical
problems with high salt concentrations, poor social acceptability and the
lack of an organizational unit 2r land owners groups to receive and uti-
lize the wastewaters.

The approach proposed for this project provides the needed flexibility
for possible future reuse schemes by the redirection of the treated waste
waters into desert areas where it can be additionally treated prior to
reuse. In the event the Government of Egypt adopts this option in the
future as the needs for reuse decrease during the rainy season, then
excess wastewater can continue to be disposed of through the sea outfall
system.
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1.2.2 The Level of Wastewater Treatment Prior to Discharge

AID is proposing to the Government of Egypt to modify the project to up-
grade the wastewater treatment from “preliminary” as recommended in the
Alexandria Wastewater Master Plan Study to “primary" prior to disposal
through two sea outfalls. This modification will increase project costs
by $31.2 million ($16.5 million in foreign exchange costs and S14.7 in
local currency costs) and will result in an increase in operation and
maintenance costs. This modification greatly reduces the possibility of
sludge pank development; the possibility of wastes reaching the bathing
beaches; the cost of disinfection, should it be necessary because of un-
favorable oceanograpnic conditions and also reduces, under certain cir-
cumstances when bound to settieable solids, toxic waste discharges into
the Medi-orranean Sea. Toxic industrial wastes are plarned to be con-
trolled through pretreatment or exclusion. (See Sections 1.2.3 and 1.2.5
for details). The recommended outfal! lengths are being retained beyond
those normally required in connection with “primary" treatment as an
added measure of safety rather than being adjusted to fit with an in-
creased level for treatment. In addition the length of the diffusers
will be increased at the ends of the outfalls to maximize the dispersion
of settleable solids, increase dilution and decrease the possibility of
pacterial contamination to the beaches.

1.2.3 The Management of Industrial and Toxic Wastes

A. The project agreement will require the engineering consultant to
review the industrial and toxic waste discharges to identify ary

reasonable improvements that can be made in segregating these wastes
and excluding them from the collection system.

B. The current Industrial Pollution Control segment of the AID funded
Industrial Production Project will be expanded. This project pro-
vides technical services and grant funding for industrial plants to
reduce waste discharges to acceptable limits.

1.2.4 The Management of Solid Wastes

An area wide study partially financed by AID will be undertaken dealing
with the solid waste collection and disposal problems of Alexandria.

1.2.5 Operator Training, Sewer Laws and Environmental Monitoring

A. The inclusion of a covenant to the project agreement to provide
continua)l and adequate monitoring of the aquatic systems in the
vicinity of the sea outfalls and the beaches of Alexandria for
changes. To assist the Government of Egypt in this activity the
project includes $15U,U00 in foreign exchange costs for monitoring
equipment.

B. The inclusion of a covenant to the project agreement concerning the
enforcement of the existing "Sewer Use Law".
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C. The inclusion of a covenant to the project agreement requesting the
Government of Egypt to consider modifying the existing “"Sewer Use
Law" to upgrade it to conformance with the proposed draft “Urdinance
Regulating Sewer Construction, Sewer Use and Industrial Waste Dis-
charge"' as recommended in the Alexandria Wastewater Master Plan

Study.

0. The development of an understanding with the tovernment of Egqypt
concerring the actions needed to be taken under the provisions of
the "Pratcol for the Protection of the idediterranean Sea Against
Pollution from lLand-based Sources" daveloped through the United
Nations Envirormental Programmne (UNEP).

1.3 Top Priority Projects

In 1977, with the anticipation of a major expansion to the Alexandria
wastawater system, a series of Top Priority Projects (TPP) were initiated
with AID funding. The ongoing projects include: (1) personnel training,
(2) establishment of an improved system for collection and disposal of
excluded wastes, (3) cleaning of existing sewers, (4) repair or replace-
ment of sewer lines now in disrepair and {5) extension of sewerage ser-
vices into presently unsewered areas.

1.4 rPilot/Demonstration Study

In addition, AID is planning a pilot/demonstration study on the reuse of
wastewater in Egypt. This study will provide more reliable information

in the areas of cost, technical reliability and social acceptability of

reclaimed wastewaters and their potential reuse in Egypt.
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2.0 REPORT OF REVIEW MEETING, JUNE 22, 197y

2.1 INTRCCLCTIOK

A meeting was called by Albert C. Printz, Jr., tnvironnental Arfairs
coordinator, Umited States Agency tor International Uevelopment on June
22, 1979 1n Washington, J.C. to d1scuss the Alexanaria Jastewater lMaster
Plan Stugy - Dratt Environmental Twpact Statement (UEIS).  This meeting
was sanctioned by tne President's Counct) tnvironmentel Quality (CEQ)

and was intended to provide for a technical review ot the proposed pro-
ject.  In accordance wi*h a plan of action agreed to b the United States
Cepartaent of sState (STATE) and the President's Counci. on Environmental
Judlity (CEQ) tne Dratt Environmental Impact Statenent and the Marine
studiec, Yolune IV or the Alexandria wastewdter Master Plan Study were
AYstrib.ted for advanc:? review by selected federal agencies and members
ot the Anerican envirormentgl community. The meeting was centered around
a tormal presentation of tindings by the study contractor tollowed by a
discussion.  The meeting provided a forum for the exchange ot ideas bet-
ween the study contractor, and representatives of tour federal agencies
and sty environmental orgdanizations. Representatives of the Egyptian and
Alodandrian joverniaents sore also present,

ol PRESENTATION FURFAT

The format ot the meeting was as follows:

Opening Remarks (Mr. Taubendlatt)

Introduction of the Chairperson, Alpert C. Printz, Jr.

Remarks by the Chairperson

Survey of Existing Conditions of the Alexandria Wastewater

System (Mr. Kolsky)

Y. Survey of Public Health Conditions and Problems in Alexan-
daria a5 Related to Wastewater Management (Prot. Okun)
Y1, Surmary Presentation of the findings of the Environmental

lmpact Statement Study Team (Mr, Woglom)

VI, Break

VIIL. MDiscussion Period

-l r——
« o o

—
¢t 0—a +—

The presentation made use of a booklet which served to provide a summary
of UEIS tindings through a series of figures and tables.

o3 REGUEST FUR COMMENTS

It was requested at the meeting both orally and through the provision of
4 awenorandus 15sued to all participants that written comments on the DElS
be submitted to AID by July 5, 1979, Participants were also notified
that a1l intornal communications concerning the DEIS should be directed
to either Mpert . Printz, Jr., AD Environmental Attairs Coordinator or
S5tephen FooLintner, 3ureau for Near East Environmental Coordinator.
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2.4 MEETING ATTENDANCE LIST:

1) Ms., Susan Alexander
Council on Environmental Quality
722 Jackson Place, N.A.
Washington, DC  Juuuu

2) Mr. John H. Bierke
Bureau tor Progran and Policy Coordination
Agency for International Development
Departient ot State
Nashington, DC 20523

3) Mr. wWally F. Bowles
Engineering Division
Oftice ot Project Development
Agency for International Development
Departnent of State
Washington, DG 20523

4) General Clarke
Tippetts - Abbett - Mclarthy & Stratton®
TAMS Burlding
055 3rd Avenue
New York, NY luull

(*Technical consultants to the Ministry of Development
and New Communities, Cairo, Arab Republic of Egypt)

5) Mr. Peter Carlson
Washington Represuntative
Envirommental Policy Center
317 Punnsylvania Avenue, S.E,
Washington, DC [ Juus

6) Mr. Joseph R. DeSousa

Egypt Division

Qtrtice of Pro,ect Development

Agency tor International Development
Department ot State

Washington, DG 20523

7} Dr, Jonathan A. French
dater Resources Division
Camp Dresser 4 McXee Inc,
One Center Plaza
Hoston, MA  0UZ21UH

#) 0Or. Farouk Hussein Garrana
Chatrman, Local Council ot Alexandria
Alexandria
Arab Republic of Eqgypt
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were no existing nor pending regulations by United States government
agencies prohibiting the same firm from acting as the prime contrac-
tor for the preparation of both studies on the saime project. It was
not until January 1979 that the U.S. Environmental Protection Agency
(EPA), charged with jurisdiction over wastewater facilities in the
United States, issued an Administrative Rule against this practice.

What sceps were taken to maintain independence between the two divi-
sions of Camp Dresser & McKee (COM), which prepared the Alexandria
Wastewater Master Plan Study and the Environmental Impact Statement?

The consultant employed two independent divisions with separate
staffs to develop the Master Plan Study and the Environmental Impact
Statement. The principal-in-charge of each study was a division
president of equal rank within the corporate structure of Camp
Dresser & McKee.

The staff for the environmental study made extensive use of outside
technical experts frum the American academic community, American
consultants, the Egyptian academic community, and Egyptian spe-
?ialisgs from the Arab Technical and Economical Consulting Office
ATECO).

Specialists from the American academic comnunity incluaed:

Dr. Richard Haedrich, Biological Oceanographer
Woods Hole Oceanographic 'nstitution
Woods Hole, MA 02543

Dr. Charles B. Officer, Adjunct Professor
Earth Sciences Department

Dartmouth College

Hanover, NH 03755

Dr. Daniel A. Okun, Kenan Proressor of Environmental Engineering
Department of Environmental Sciences and Engineering

Tne School of Public Health

University of North Carolina at Chapel Hill

Chapel Hill, NC 27514

Dr. John H. Ryther, Senior Scientist
Woods Hole C.eanographic Institution
Woods Hole, 1A 02543

American Consultant ti1rms involved were:

Bookman-tdmonston Engineering, Inc.
10y Vermont Avenue, Suite 111U
Washingtor, 0C 2uUUUb

Chas. T. Main Interndational, Inc.
Prudential Center
Boston, MA U219Y



The prominant members of the Egyptian academic community involved were:

3.4

II.
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Or. Sayaed H. Sharaf E1 Din
Professor of Oceanography
Head, Oceanography Department
Faculty of Science

Alexandria University

Dr. Altaf Ezzat

Profescor of Marine Biology
High Institute of Public Health
Alexandria University

Dr. Fahmy M. E. Sharkawi
Professor of Sanitary Engineering
High Institute of Public Health
Alexandria University

In addition all environmental documenation was subjected to internal
technical review within AID. The Draft Environmental Impact State-
ment and Marine Studies volume of the Master Plan Study were review-
ed by selected federal agencies including the President's Council on
Environmental Quality (CEQ) and United States Environmental Protect-
ion Agency (EPA) and American environmental groups such as: the In-
ternational Institute for Environment and Development (IIED) and
Natural Resources Defense Council, Inc. (NRDC).

Does Camp Dresser & McKee (CDM) engage in the construction of sewer
systems or sewerage treatment plants?

No, Camp Dresser & McKee is not a construction firm nor is it affi-
liated with nor does it have any interests in any constriction
firms. CDM does provide design services for treatment plants and as
such provides resident construction services representing the client
or owner, to insure that such construction is in accordance with the
design.

COORDINATION AND PARTICIPATION

To what extent was the preparation of the Alexandria Wastewater
iMaster Plan Study and Draft Environmental Impact Statement coor-

dinated with the Mediterranean Pollution Control Programme (MED POL)
of the United Nations Environmental Programme (UNEP)?

buring the preparation of the Draft Environmental Impact Statement
(DEIS) there was direct consultation and correspondance by John J.
Donohue, DEIS Project Manager with both:

Dr. S. Kecks

Director, Project Activities Center
Regional Seas Program

United Nations Environmental Program
Geneva, owitzerland



Mr. Desmond Scott

Director, Intergoveronmental Oceangraphic
Commission

United Nations Educational and Scientific
Organization (UNESCO)

Paris, France

In the preparation of both studies, CDM was in regular cor.tact with
Dr. Fahmy M.E. Sharkawi, a regular participant in the Mediterranean
Pollution Control Programme (MED POL) meetings, sponsored by the
United Nations Environmental Programme (UNEP). Dr. Sharkawi served
as a member of the Arab Technical and Economical Consulting Office
(ATECO) personnel complement and provided the COM team with infor-
mation on recent developments and access to HED POL documents as
they became available.

In adaition AID provided a copy of the Draft Environmental Impact

Statement to the United Nations Environmental Programme for review.

In the project agreement AID has a covenant which reads as follows:

"Consistent with the Grantee's obligations under Article 16 of
the "Protocol for the Protection of the Mediterranean Sea
Against Pollution From Land-Based Sources" as developed through
the United Nations Environmental Programme, the Grantee shall
cause to be exchanged with the contracting parties to such
Protocol information concerning the environmental aspects of the
Project as may be appropriate under the Protocol."”

What was the involvement of Egyptian individuals and institutions in
the preparation of the Draft Environmental Impact Statement.

Egyptian input into the Draft Environmental Impact Statement (DEIS)
involved both consultation and direct participation. Camp Dresser &
McKee (CDM) and its project affiliates, in particular the Arab
Technical and Economical Consulting Office (ATECO) were involved in
informal and formal consultation with the following:

1. Ministry of Housing and Reconstruction (MOHR)

2. Ministry of Public Health

3. General Organization for Sewerage and Sanitary Drainage
(50SSO)

4. General Organization for Industrialization (GOFI)

5. Governorate of Alexandria

6. Local Council of Alexandria

7. People's Council of Alexandria

8. Alexandria University

Y. Representatives of local industries

1U. Representatives of local organizations

11. Various property owners in the Alexandria Area
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In addition COM was in a partnership with an Egyptian engineering firm,
Arab Technical and Economical Consulting Office (ATECO), which provided
over half the technical input and support to the Master Plan Study.
ATECO employed some of Egypt's best scientists and engineers, many

from the nation's leading universities. This resulted in a good inter-
change of ideas and sensitivity to local conditions.

Egyptian scientists who served on study team for the Draft Environmental
Impact Statement included:

Dr. Sayaed H. Sharaf El Din
Professor of Oceanography
Head, Oceanography Department
Faculty of Science

Alexandria University

Assisted in the preparation and execution of the oceanographic studies.

Or. Altaf Ezzat

Professor of iMarine Biology
Oceanography Department
Faculty of Science
Alexandria University

Assisted in the fisheries survey.

Dr. Fahmy M. E. Sharkawi
Professor of Sanitary Engineering
High Institute of Public Health
Alexandria University

Assisted in conducting the study of Lake Maryut and provided liasion with
the Mediterranean Pollution Control Programme (MED POL), United Nations
Environmental Programme (UNEP).

3.7 What was the involvement of the Government of Egypt in the review of
the Alexandria Wastewater Master Plan Study and Draft Environmental
Impact Statement?

The Alexandria Wastewater Master Plan Study and the Environmental
Impact Statement contract were administered and technically reviewed
by the Ministry of Housing and Reconstruction (MOHR). MOHR was
assisted in this task by Tippetts-Abbett-McCarthy & Stratton (TAMS),
an American engineering consultant which frequently reviews contract
products submitted to the ministry. Th: General Organization for
Sewerage and Sanitary Drainage (GOSSD) had a team of five engineers
working as a liaison committee with Camp Dresser & licKee (CDM)
reviewing the technical reports they oroducted in the course of the
ilaster Plan Study.

Egyptian review included several public briefings and hearings on
the proposed Alexandria project. These meetings were reported in
the Egyptian press and resulted in limited debate within the scien-
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tific and technical community. Several symposia were held in
Alexandria, ranging from one which involved scientists from the
Southern California Coastal Water Research Project (SCCWRP) who
advocated sea outfall systems to that of the Internaticnal Academy
on Environmental Safety (IAES) which recommended that no wastewaters
be disposed into the Mediterranean Sea. The People's Council of
Alexandria, with 11U members, reviewed the project and voted unami-
nously to endorse the project and its -plementation. The project
has been endorsed by both the Ministry of Housing and Reconstruction
and the Ministry of Health.

Describe the technical input to the Environmental Impact Statement
from the Department of Oceanography, University of Alexandria and
the Institute of Oceanography and Fisheries.

The technical input to the Environmental Impact Statement from the
Department of Oceanography and Fisheries consisted of discussions
with Project scientists in Alexandria during October, November and
December 1977. Discussions of particular importance where held with
Dr. Sharaf El1 Din, Dr. Ezzat, and Dr. Sharkawi. The following
scientific papers and technical reports developed by chese and asso-
ciated Egyptian institutions were used in the course of the study:

1. Aleem, A.A., "Effecc of River Outflow l.anagement on Marine
Life,", Mar. Biol., 15, 1972, pp. 200-208.

¢. Aleem, A.A., and Samaan, A.A., "Productivity of Lake Maryut,
Egypt, Part I, Paysical and Chemical Aspects," Int.
Rev. ges. Hydrobiol., 54, 199, pp. 313-355.

3. Aleem, A.A., and Samaan, A.A., “"Productivity of Lake Maryut,
Part II, Primary Production," Int. Rev. ges Hydrobiol., 54,
1969, pp. 491-527.

4. Al Kholy, A.A., and E1 Wakeel, S.K., "Fisheries of the
Mediterranean Sea Along the Egyptian Coast," Bull. Inst.
Oceanogr. Fish. A.R.E., 5, 1975, pp. 1-279.

5. Anwar, Y.M., and Mohamed, M.A., "The Distribution of Calcium
Carbonate in Continental Shelf Sedimerts of Mediterranean
Sea North of the Nile Delta in U.A.R.," Bull. Inst.
Oceanogr. Fish. A.R.E., 1, 1970, pp. 449-46U.

b. Botros, G.A., E1 Maghraby, A.M., and Soliman, I.A.M.
"Riometric Studies on Sardinella maderensis and Sardinella
aurita From the Mediterranean Sea at AlTexandria, U.A.R.,"
Bull. Inst. Oceanogr. Fish. A.R.E., 1, 197v, pp. 83-128.

7. Davidar, N.M., "The Phytoplankton of the Mediterranean
Waters of Egypt, I, A Checklist of the Species Recorded,"
Bull. Inst. Oceanogr. Fish. A.R.E., 4, 1974, pp. 319-344,




10.

11'

12.

13.

14.

15.

16.

17.

18.

Davidar, N.M, and E1 Maghraby, A.M., “The Neritic
Zooplankton of the Southeastern Mediterranean, I,
Distr:bution and Ecology of the Zooplankton Organisms With
Special Reference to Copepoda and, II, Consideration of the
Total Zooplankton Community," Bull. Inst. Oceanogr. Fish.
A.R.E., 1, 1970, pp. 225-303.

Desert Institute Water Resources Department. Report on the
Regional Hydrogeological Studies of the West Nubareya Area.
Ministry of Land Reclamation, A.R.E., February 1974.

E1 Hehyawi, M.L.E., “Changes in the Salinity and Landings of
the Six Fish Species on the Shelf North to the Nile Delta",
Bull. Inst. Oceanogr. Fish. A.R.E., 4, 1974, pp. 437-458,

E1 Maghraby, and Halim, Y., "A Quantitative and
Qualitative Study of the Plankton of Alexandria Waters,"
Hydrobiologia 25, 1965, pp. 221-238.

E1 Maghraby, A.M., Botros, G.A., and Soliman, I.A.M., "Age
and Growth Studies on Sardinella maderensis and Sardinella
aurita from the Mediterranean Sea at Alexandria U.A.R.,"
Bull. Inst. Oceanogr. Fish. A.R.E., 1, 1970, pp. 47-82.

E1 Maghraby, A.M., Ezzat, A., and Saleh, H.H., "Fat
Metabolism in Tilapia zil1i," Bull. Inst. Oceanogr. Fish.
A.R.E., 2, 1972, pp. 297-313.

E1 Maghraby, A.M., Hashem, M.T., and Sedfy, H.M., “Some
Biological Characteristics of Mugil capito in Lake
Burollus," Bull. Inst. Oceanogr. Fish. A.R.E., 3, 1973, pp.
53-82.

E1 Maghraby, A.M., Hashem, M.T., and Sedfy, H.M., "Sexual
Maturity, Spawning Migration and Fecundity of Mugil Capito
in Lake Burollus," Bull. Inst. Oceanogr. Fish. A.R.E., 4,
1974, pp.33-56.

E1 Sayed, M.K., "Littoral and Shallow Water Deposits Along
the Mediterranean Coast of Egypt Off Alexandria," Master's
Thesis Submitted to Oceanography Department, Alexandria
University, 1974.

El Sharkway, S.H., and Sharaf E1 Din, S.H., "Hydrograpnic
Structure and Circulation Pattern of Abu Kir Bay Near
Alexandria, Egypt," Bull. Inst. Oceanogr. Fish. A.R.E., 4,
1974, pp. 459-471.

E1 Wakeel, S.K., and Wakby, S.U., "Texture and Chemistry of
Lake Maryut Sedients," Arch. Hydrobiol., 67, 1970, pp. 368-
395,
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19.

2V,

21.

22.

23.

24,

25.

[A'H

27,

29.

30.

E1 Wakeel, S.K., Abdai, H.F., and Wakby, S.D., "Foraminifera
From Bottom Sedfments of Lake Maryut and Lake Mongolah,
Egypt," Bull. Inst. Oceanogr. Fish. A.R.E., 1, 1970, pp.
427-448.

El Zarka, S., E1 Maghraby, A.M., and Abdel Hamid, K.,
“Studies on the Distribution, Growth, and Abundance of
Migrating Fry and Juveniles of Mullet in a Brackish Coastal
Lake (Edku) in the United Arab Republic," Stud. Rev. ger.
Fish. Coun. Mediterr., 46, 1970, pp. 1-19.

Ezzat, A., "The Bottom Fauna of the Lake Idku (Egypt
-U.A.R)," Rapp. Comm. Int. mer Med., 20, 1972, pp. 503-505.

Ghanem, N.H., and E1 Awady, M.A., "Physical and Chemical
Properties of Alexandria Western Harbor Waters Relevant to
Fouling and Antifouling Paints," Marine Techno’ogy Society
Journal, 9, 1975, pp. 41-47.

Halim, Y., Guergues, S.K., and Saleh, H.H., "Hydrographic
Conditions and Plankton in the Southeast Mediterranean
During the Last Normal Nile Flood (1964)," Int. Rev. ges
Hydrobiol., 52, 1967, pp. 4U1-425.

Hakim, K.E., Study of Microbial Indicators to Health Effects
at Alexandria Bathing Beaches. High Institute of Public
Healtn, Alexandria University, Report Prepared for United
Stat. Environmental Protection Agency, Washington, 1977.

Hashem, M.T., "Bottom Trawling Surveys for Abu Kir-Rosetta
Region During 1969-1970," Bull. Inst. Oceanogr. Fish.
AQR-E., 2, ]5“2, pp- ]"22.
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I1T. COMPLEMENTARY ACTIVITIES

3.9  Describe the current Agency for International Development (AID) and
United States Environmental Protection Agency (EPA) programs for
the control of industrial wastes and toxic substances in
Alexandria.

In concert with the Government of Egypt and its various sub-
divisions, AID and the EPA have engaged in the following actions
for the control of industrial wastes and toxic substances in
Alexandria:

3.9.1 Industrial Wastes Study

Through Amendment No. 5 to the Alexandria Wastewater Master Plan
Study, the Toxic Industrial Wastes Study, Supplemental Report was
prepared in, 1978, Toxic industrial wastes were defined for the
purposes of the study as those liquid discharges from industrial
premises which because of one or more constituents make the
discharge incompatable with the downstream sewerage system, treat-
ment plant and/or disposal environment. Included are wastes con-
taining heavy metals, chlorinated hydrocarbons, pesticides, high
or low pH, inflammables, and excessive amounts of 0il, grease and
suspended solids.

The objective of the study was to ievelop an outline of required
pretreatment facilities, with cos. estimates for each industry
identified as a "toxic" waste contributor and to examine and
recommend institutional modifications to the Alexandria industrial
waste situation. The study was performed by surveying each
industry within the study area, having a wastewater vlow of over
230 m3/day and those industries having less than this flow, where
"toxic" waste discharges were anticipated. A total of 163
industrial plants were surveyed. Based upon the information
obtained in these surveys, 85 industries were identified as
requiring pretreatment. Schematic pretreatment process designs
were then developed along with estimates of the equipment and
construction costs. Estimates of the annual operation and main-
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3.9.2

3.9.3

tenance costs were also developed based upon chemicals required,
power, manpower, supplies and where applicable, the costs for
sludge handling and disposal.

An implementation and financing plan wos then prepared. This
addressed educational and institutional requirenents, the develop-
ment of sewer use regulations and associated monitoring program,
and consideration of the ways and means available to industry for
rinancing the facilities, including the identification of possible
sources of foreign loans and grants.

Industria?! Pollution Control Program

The Industrial Production Project (AID Project, 262-Ul01) is to
improve the capability of the Ministry of Industry anc the public
sector industrial companies in the planning, upgrading and imple-
mentation of industrial production. As a part of this project
320.5 million in grant financing is available for the purpose of
reducing detrimental environmental effects created by the
uncontrolled discharge of industrial wastes.

The need for assistance to industrial concerns in eliminating
industrial waste hazards, both i1n the plant and external to the
plant, was identified in the Alexandria Wastewater Master Plan
Study. This study showed that at Teast 11 major polluters were
discharging toxic waste into Alexandria's wastewater system. The
industries maintain that nothing can be done because of the lack
of funds. This project provides not only the funds, but the tech-
nical and engineering expertise needed to control and restrict
harmful industrial waste from reaching Alexandria's collection
system. AID plans to make additional financing available in the
future to help correct the serious industrial pollution problem in

Egypt.

Covenants to Project Agreement

To assist in the control of industrial wastes and toxic substances
in Alexandria, the following covenan’:s have been included in the
project agreement:

"The Grantee and GOSSD shall take necessary actions to provide
continuous and adequate monitoring of the aquatic systems in the
vicinity of the sea outfalls and the beaches of Alexandria to
detect any changes in such systems resulting from the Project."
(To assist the Government of Egypt in this activity the project
includes $150,000 in foreign exchange costs for monitoring
equipment.)

"The Grantee ana GOSSD shall take necessary actions to establish
the organizational structure to insure that the existing "Sewer
Use Law" applicable to this Project is enforced".



3.9.4

"The Grantee shall consider modifying the existing "Sewer Use Law",
applicable to this Project, in order to conform with the proposed
draft "Ordinance Regulating Sewer Construction, Sewer Use and
Industrial Waste Discharge", as recommended in the Alexandria
Wastewater Master Plan Study".

"The Grantee and GOSSD shall consult with GOFI and other respon-
sible agencies to ensure coordination with regard to problems
relazed t7 1ndustrial wastes and the disposal of toxic materials
and within one year of the signing of the Agreement submit a plan
of action which would indicate how this problem is to be
addressed".

“The Grantee and GOSSD shall undertake necessary studies to eva-
luate the problem of disposal of solid waste and within one year
of the ¢igning of the Agreement propose a plan to exclude from the
publi. sewer system solid wastes such as mazaut, oil, grease,
majiure, septage, slaughterhouse and tannery wastes and trash."

In addition to the project agreement will require the engineering
consultant to review the industrial and toxic waste discharges to
identify any reasonable improvements that can be made in segre-

gating these wastes and excluding them from the collection system.

Environmental Protection Agency Activities

The U.S. Environmental Protection Agency (EPA) has been involved
with Egyptian counterparts in the following U.S. Public Law 480
(P.L. 480) funded projects:

PROJECT NUMBER: 3-542-3

TITLE AND DESCRIPTION:

"Studies of Water Quality of Marine Recreational Waters"

To determine the relationship between the incidence of disease in
swimmers at salt water beaches of Alexandria and the sanitary
quality of bathing water as measured by any of several possible
indicator systems.

PRINCIPAL INVESTIGATOR:

Ur. Kamal Hakim

High Institute of Public Health

Alexandria University

DURATION: 6/1/76-6/1/79



B.

PROJECT NUMBER: 3-542-4
TITLE AND DESCRIPTION:

"Integrated Study of Pollution Control in Moharrem Bey Industrial
Complex”

To investigate various alternatives for treating wastewater from
the iloharrem-Bey Industrial Complex including food oil and fat
production, paper reprocessing, textile finishing, yeas. and
starch production and other minor industries. Alternatives eva-
luated included: pretreatment and discharge to lake; in plant
modi fications; combined tre.tment of industrial and municipal
wastes in Alexandria's Sewage Treatment Plant.

The scope of this project was expanded in July, 1979 to include an
assessment of industrial effluents which includes characteriza-
zation, estimation of waste loads, evaluation of toxic consti-
tuents and removal of pollutants through treatment processes.

This expanded study is focusing on the preliminary survey of the
five major industrial complexes in Alexandria - Abu Kir, E1 Mex,
Kafr el Dawr, Nouzha and Siouf.

PRINCIPAL INVESTIGATOR:

Or. Ahmed Hamza
High Institute of Public Health
Alexandria University

DURATION: - 7/1/77 - 7/15/84

PROJECT NUMBER: 3-b542-b
TITLE AND DESCRIPTION:

“Investigation of Level and Effects of Pollutants in Saline Lakes
and Littoral! Marine Environments"

To identify and quantify pollutants entering marine waters from
municipal, industrial and agricultural sources and to determine
the effects of these pollutants on marine life.

PROJECT MANAGER:

Dr. A.F.A. Latif

Institute of Oceanography and Fisheries

Egyptian Academy of Scientific Research and Technology
Cairo
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3.‘0.3

3. 0.4

PROJECT COURDINATOR:

or. A.R. Bayoumi
Eqyptian Academy of Scientific Research and
Institute of Oceanography and Fisheries
Egyptian Academy of Scientific research and Technology
Cairo

UURATION:  9/3u/77-3/30/82

Describe existing or planned activities of the Lovernment of Eqypt,
Agency for International Development (AlD), ana other organizations
which will complement the proposed action.

The proposed action will pe complemented by the following
activities:

Water Supply

The Interanational Bank for Reconstruction and Uevelopment
(1BRD/World Bank) and the Government of Egypt are currently
engaged in a major program to improve water supply to
Alexandria.

Advance Actions

In 1977, with the anticipation of a major expansion to the
Alexandria wastewater system, a series of Top Priority Projects
were initiated with AID funding. The ongoing projects include:
(1) personnel training, (2) establishment of an improved system
for collection and disposal of excluded wast:s, (3) cleaning of
existing sewers, (4) repair or replacement of sewer lines now in
aisrepair and (5) extension of sewerage services into a pre-
sently unsewered areads.

The Evaluation of Industrial and Toxic dastes

The continuation or the Public Law 480 (P. .. 4bu) funded program
which has involved the United States Environmental Protection
Agency (EPA) and various Egyptian counterparts in the evaluation
of industrial and toxic waste problens (see Section 3.Y.4 for
details).

The Management of Industrial and Toxic Wastes

A. The project agreement will require the engineering con-
sultant to review the industrial and toxic waste discharges
to identify any reasonable improvements that can oe made in
segregating these wastes trom entering the collection

system.
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8. The inclusion of a covenant to the project agreement
requesting the Government of Egypt to ccnsider modifying the
existing "Sewer Use Law" to upgrade it to conformance with
the proposed draft "Ordinance Regulating Sewer Construction,
Sewer Use and Industrial Waste Discharge", as recommended in
the Alexanaria Wastewater Master Plan Study.

3.10.8 Operator Training

AID is presently involved in financing one half billion dollars
in foreign exchange costs of seven water and sewerage projects
in Eqypt with a total constructed value of $£2 billion. This
work involves not only physical facilities, but managerial and
financial, operations and maintenance and training along with
the needed support equipment. Over the next five years it is
anticipated that an estimated 1,000 Egyptians will receive some
form of training to better equip them to handle their position
in either tne water supply or wastewater fields.

3.10.9 Pilot/Demonstration Study

3.11

AID is planning a pilot/demonstration study on the reuse of
wastewater in Eqypt. This study will provide more reliable
information in the areas of cost, technical reliability and
social acceptability of reclaimed wastewaters and their poten-
tial reuse in Egypt.

Explain the lack of emphasis on non-constructional activities, such

as solid waste management, system maintenance, and personnel
training, in the Alexandria Wastewater Master Plan Study.

3.11.1 General

The Ministry of Housing and Reconstruction has in process an ex-
tensive AID funded management and tariff study relative to water
and sewerage systems within Egypt. The objectives of this study,
being performed by an international consulting team, is:

A. To assess alternative organizational approaches for the mana-
gement of water and wastewater systems and to recommended a
specific organizational approach to both current and future
service by these utilities in Egypt.

B. To provide the basis for enabling the water and wastewater
utilities in Eyypt to become financially viable, self-
sustaining organizations that can provide the level of ser-
vice desired by the people of Egypt.

Due to tho objectives of this ongoing project and because of the
scope of work developed by the Government of Egypt (WOE) was to pre-
pare a Facilities Master Plan, non-constructional activities were
not included in any great detail in the Final Report «* tne iMaster
Plan Study. However, many of these activities were considered and




3.11.2

3.11.3

discussed in Special Report No. 4 of the Alexandria Wastewater
Master Plan Study and are being addressed in the lop Priority

Pro ject's design phase, which has been underway now for about a
year and a half. The Top Priority Projects (TPP) program
addressed implementation of a sewer use law, establishment of an
improved system for collection and disposal of excluded wastes,
sewer cleaning programs, sewer reconstruction and rehabilitation
and extension of sewers into unsewered areas.

Solid Wastes Management

The need for improved solid wastes management is obvious to
anyone living and working in Alexandria. This problem, as it
impacted the wastewater collection system, was addressed in the
excluded wastes study. These excluded wastes are those which
are dumped or discharged into the sanitary system and cause

mal function. The study included investigation of the par-
ticularly urban-Egyptian private syndicate ("Zabeleen") system
of trash collection and resource recovery, as well as of quan-
tities and types of solid wastes produced. Included in the Top
Priority Projects program was a study to educate the populace
concerning the direct impacts and health risks associated with
the practice of dumping solid wastes into sewers.

System Maintenance

A major feature of the Master Plan Study was the cleaning and
rehabilitation of much of the existing sewer system. A very
early component of the Top Priorities Projects contract was a
sever cleaning demonstration program, which has now been in
operation for well over a year. In this program, an American
operation/demonstration team, together with workmen from the
local sewerage authority, the General Organization for Sewerage
and Sanitary Drainage (GOSSD), have been using modern sewer
cleaning equipment (high pressure water sprays, large-volume
vacuum cleaners) to remove many years' accumulation of grit from
many kilometers of Alexandria's sewers. Results were most
notable after a sudden downpour in December 1978, which hitherto
would have flooded many lowlying intersections and underpasses;
but which this time caused little or no flooding.

While achieving such immediate results, the prime objective is
to gain acceptance, familiarity and competence with the vacuum
equipment.

Originally the sewer cleaning work was thought to be too great a
task to be accomplished with GOSSD's maintenance crews alone.
The plan was to use an American sewer cleaning contractor to
train GOSSD crews and to do the majority of the work. GOSSD's
crews, utilizing the equipment purchased by the cleaning con-
tractor at the completion of the contract wouid continue to keep
sewers clean and in good condition. However, it was discovered
that GOSSD's crews could not only handle the new types of clean-



ing equipment with a minimum of training, but could handle the
bulk of the work backlog. Therefore, it was decided to do all
the cleaning work with GOSSD's crews after purchase of new clean-
ing equipment. This resuited in a foreign exchange cost savings
to the project of approximately $4 million.

3.11.4 Personnel Training

One of the major components of the Top Priority Projects was the
development of an extensive training program for GOSSD person-
nel. This program provided for the following:

A. A review of the GOSSD programs and the development of
complimentary training programs in the fields of operation,
maintenance, surveying, drafting, engineering, management,
administration, and procurement which would be designed to
fi1l gaps not addressed by GOSSD training programs.

B. Training of GOSSD personnel in Sewer Cleaning techniques and
equipment through on-the-job performance with an Amer® an
operation/demonstration sewer cleaning team (see 3.1l.. Vor
details).

C. Training of GOSSD personnel to perform supervisory and
instructional roles in the areas of operation and main-
tenance. As a part of this program, Dr. Ronald Layton, a
director of an American training center for wastewater
treatment plant operators, performed an evaluation of poten-
tial training programs.

D. Assistance to GOSSD on the functional aspects of the design
of the proposed GOSSD training center.

E. Assistance of a wastewater laboratory chemist for a period
of eleven months to assist GOSSD personnel in bringing the
Alexandria wastewater laboratory into operation, estab-
1ishing wastewater and effluent quality monitoring pro-
cedures and to provide on-the-job training for GOSSD labora-
tory and sampling personnel.

F. Furnishing on-the-job training for five GOSSD design engi-
neers during the Alexandria TPP design period and furnishing
on-the-job treining of three GOSSD engineers in survey work
during the TPP work. Also quarterly training seminars were
conducted in Alexandria for GOSSD personnel in the various
aspects of sewer system design, construction and operation.

G. To arrange for the participation of up to four senior GOSSU
staff members in seminars, visits to operating wastewater
utilities and inspections of facilities in the U .S. and
for attendance in the U.S. by a senior GOSSD staff engineer
nominated by GOSSD, at a meeting of the CDM's Technical
Review Committee dealing with this project.
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3.11.5 Management

Iv.
3.12

In addition to the activities described in Sectin 3.11.1, operat-
ing and management plan for sewer maintenance was prepared in the
course of the Top Priority Projects study.

SOLID WASTE MANAGEMENT

Why does the Draft Environmental Impact Statement not address the
problem of solid waste management in detail?

The Draft Environmental Impact Statement did not addircss the
problem of solid waste management in detail because of the ongoing
excluded* wastes segment of the Top Priority Projects (TPP) and the
anticipated development of an area wide study partially financed by
AID dealing with the solid waste collection and disposal problems
of Alexandria. It was felt that such studies and their resulting
programs would serve to compliment activities funded under the pro-
posed project.

During the development of the Alexandria Wastewater Master Plan
Study the consultant identified major problems caused by the
disposing of excluded wastes within the collection sewers of
Alexandria. As a result, a special amendment to the study contract
was developed with the Government of Egypt and AID for the specific
study of excluded waste problems. The findings of this study are
included in Special Report No. 4.

The project provides funding for a comprehensive study of solid
waste collection and disposal problems of Alexanderia. The full
scale project design resulting from this study will be submitted to
AID for financing. In addition, the agreement for this project
contains the following covenants:

“The Grantee and GOSSD shall take necessary actions to establish
the organizational structure to insure that the existing "Sewer Use
Law" applicable to this Project is enforced".

“The Grantee shall consider modifying the existing "Sewer Use Law",
applicable to this Project, in order to conform with the proposed
draft "Ordinance Regulating Sewer Construction, Sewer Use and
Industrial Waste Discharge", as recommended in the Alexandria
Wastewater Master Plan Study".

*Excluded wastes are those which will be excluded from sewers by
implementation of the existing "Sewer Use Law" and include solid
and liquid wastes such as mazaut, oil, grease, manure, septage,
slaughterhouse and tannery wastes, and trash
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3.13

"The Grantee and GOSSD shall undertake necessary studies to eva-
Juate the problem of disposal of solid waste and within one year of
the signing of the Agreement propose a plan to exclude from the
public sewer system solid wastes such as mazaut, oil, grease,
manure, septage, slaughterhouse and tannery wastes and trash".

SEA DILPOSAL ALTERNATIVE

What would be the construction phase environmental impacts of the
proposed sea outfalls? How will these impacts be mitigated?

The environmental impacts will be (a) turbidity generated in
trenching and bedding, and (b) fish kill due to blasting in
trenching operations. The turbidity generated will be of the order
of that generated by wave action during storms, near shore.

Farther offshore, the turbidity may be somewhat more than that
generated by anchors being deployed and retrieved in a ship
anchorage. Adverse impacts of blasting can be minimized by
observing criteria and procedures referred to in the attached
memorandum dated 19 October 1976.

In addition, potential adverse impacts upon the beach now or in the
future consisting of silt, sand, rocks, debris, etc., resulting
from trenching and bedding or similar construction activities,
would be mitigated through the use of booms, nets and desilting
caissions or similar procedures. There will also be some temporary
navigational detours necessary because of construction vessels,
shore storage facilities near outfall alignments (especially for
pipe), and aesthetic disturbances because of construction activi-
ties.

There will be considerable disruption of traffic and other normal
local activity in the vicinity of the outfall construction sites at
and near the shoreline. The extent of land area needed for con-
struction plant anu materials will depend to a great extent upon
the construction method employed by the contractor. It is presumed
that pipe manufacture will take place at a remote industrial site
and the large pipes will be hauled to the constiruction site thus
increasing heavy traffic. It is possible also that the contractor
may build a temporary jetty or loading dock projecting into the sea
at this site for barge delivery of materials. A portion of the
beach will be withheld from its normal usage during the construc-
tion period. These impacts could be partially mitigated through
advance planning and coordination of operations.
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CAMP DRESSER & McKEE Inc.

MEMORANDUM

TO: Files

FROM: J.A. French

DATE: 19 Octaber 1976

SUBJ: Fish ki1l by submarine blasting

1. General Technique. Literature survey

Dupont Manual (1)

a. Charges on the surface of the rock in a regular pattern. This
method is most effective where the hard material is relatively
thin and overlies a softer deposit; or where formation to be
b]qstgd is fairly soft and removal of only a few feet is re-
quired.

A typical blast layout consists of 50 1b charges on 8 to 10 ft
square spacings. Charges are fired simultaneously over a con-
siderable area and depths on the order of 3 to 4 ft per blast

may be realized.

The procedure requires a water depth of at least 25 ft, and is
generally considered more costly than conventional drilling
and blasting except under favorable conditions.

b. Buried charges. The most important point in submarine blasting
is to drill the holes to the proper depth below grade. One
rule is to have the bottoms of the boreholes the same distance
below grade as the spaces betireen the holes. A number of
contractors who specialize on submarine work drill all holes
10 feet below grade irrespective of the depth of the cut to be
made. The maximum spacing recommended is on 10-ft centers.

[t is sometimes necessary to conduct submarine blasting in
congested areas where ground vibration is critical and must
be held to a minimum by limiting the size of individual
blasts and by employing short interval firing with MS delays.

The quantity of explosives required in submarine work depends
upon the hardness of the material, the depth of the water, and
the depth of the boreholes, and varies over a wide range. In
softer rocks and shallow water one pound of dynamite per cubic
yard of rock drilled is sometimes sufficient. With hard rock,
in deep water, and in certain special cases, five pounds per
cubic yard, or even more, may be required. The average is of
the order of two to three pounds per cubic yard, depending on
the depth of excavation.
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CAMP DRESSER & McKEE Inc.

MEMORANDUM -2~
19 Oct 1976

Gates, "Blasting design criteria" (2)

Based on the results from a wide variety of rock excavation projects,
the quantity of explosives per unit volume of bank rock may be determined
from:

e g——
INT
Where:
Y = pounds of explosives per cubic yard of rock
T = ultimate tensile strength of rock, in psi
L = length of borehole in ft, not including subdrill
j = an empirical constant ranging frcm 150 to 200. A reliable

average value is 175.

Average values of ultimate tensile strength, T, for various kinds of
rock, are presented in the following table. The value of T may be increased
by 50 percent and reduced by 33-1/3 percent (i.e., T ¥ 1.5) for varying
strengths of each class of rock.

Rock Tav, psi
Granite 900
Trap and schist 800
Dolomite and shale 700
Limestone 600
Slate and conglomerates 500
Sandstone 400
Glacial till 300

Graves, "Air-bubble curtain in sub-aqueous blasting at Muddy Run" (3)

The Cole formulation of maximum pressure from an explosion of a spherical
charge freely suspended in water is:

3 \&
P =k (—%——)

Where: . . ,
anticipated pressure, in psi

weight of charge, in pounds

distance from charge, in feet

??iZOO} empirical constants
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CAMP DRESSER & McKEE Inc.

MEMORANDUM  -3-
Oct 19, 1976

Pressure generated from submerged drill hole blasting are reduced by a
factor of 7 to 14 (i.e. 10 ¥~2) compared to blasts from freely suspended
charges, for a concentration of 2 1b of explosives per cubic yard of rock.

Wiss, "Effects of blasting vibrations on buildings and people" (4)

[t has been found that at a particular blasting site, the vibration
at any location will be determined by a ratio of the distance and the
square root of the explosive weight.

Groves and LaFrenz, "Rapid excavation with explosives" (5)

(From the figures in the article, I infer that at optimum burial of the
charge, the excavated trench is twice as wide as it is deep.)

The environmental impact of ground shack and airblast must always be
evaluated. Relatively accurate methods are now available for predicting
both of these effects which can be reduced to insignificant levels by
sequential detonation of charges and rows of charges. It has been found
that a 2-millisecond delay between 1-ton charges placed in a row produces
only insignificant changes in crater dimensions, but reduces ground shock
and airblast effects to those of the largest single charge within the row.

Fish kill and ejecta distribution were originally considered 1imiting
factors on underwater detonations. CSxperience to date indicates that these
effects are not serious. Although ejecta is spread over the marine bottem
several hundred feet from a detonation [of several tons of explosives], the
disturbance is no greater than that caused by conventional construction.
Fish ki1l is also limited to several hundred feet from the cratering deton-
ation. On Project TUGBOAT, where 40 tons [buried] were detonated at one
time, the fish ki1l in pre-positioned cages did not extend beyond a 300 ft
radius from the point of detonation.

2. Comments and Analysis

The full report on Project TUGBOAT (6) should have some very useful
information on fishkill bioassays, as briefly alluded to in Reference (5).
[t is on order but not yet received. Meanwhile, we may note:

a. While neither the Cole formula nor the "scaled-distance" formula
of Wiss is directly applicable to fish kill, each does deal with
intensity of disturbance, which is relevant to fish kill.

b. From the Cole formula we may infer that, other things being

equal, the radius of fish ki1l will be proportional to the cube root
of the weight of the charge.
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CAMP DRESSER E McKEE Inc.

MEMORANDUM -4~
Oct 19, 1976

c. From the Wiss formula we may infer that, other things being equal, the
radius of fish ki1l will be proportional to the square root of the
weight of the charge.

d. The Cole formula deals with underwater detonations, hence is relevant.
The Wiss formula deals with buried charges. For buried charges
underwater, it is not yet clear which root-law is more applicable.
Therefore, we shall consider both for the moment.

e. The Groves-LaFrenz article (Ref. 5) provides us with a single data
point: 300-ft kill radius for a 40-ton buried underwater detonation.
We await amplification, clarification, and more data in Ref. (6).
Meanwhile we use what we have.

f. Buried charges underwater generate 1/10 the pressure of unburied

charges. By the Cole formula, burying the charges will reduce the
ki1l radius by a factor of 1g1/% - 7.5, for A= 1.14,

On the basis of these notes, we plot the curves on the following pages:

Fig. 1 Kill radius vs. charge weight

a. Buried charge, R < 01/3, curve passing through 300 ft/40 tons

b. Buried charge, R X 01/2, curve passing through 300 ft/40 tons

c. Exposed cirarge, R & Q1/3, same as curve (a) but increased by a
factor of i.g

Fig. 2 Kill area vs. charge weight

Ki11 area = (kill radius)® x W, The three curves correspond to the
three curves in Figure 1, but with radius converted to area.

3. Probable conditions at Nobska Point

a. Rock type. Further investigation is of course necessary, but let
us assume now that we are dealing with a fairly hard rock, with T =
800 psi.

b. Depth of trench. The pipe will be 24" internal diameter, and should
have 4 ft of cover, or more. The trench should be at least 6 ft deep.
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CAMP DRESSER & McKEE Inc.

MEMORANDUM  -5-
19 Oct 1976

By rough scaling from the
sketch in Ref. 5, ‘copied

here, a charge of optimum size
buried 6 ft deep will exca-
vate a trench 7.5 ft deep

and 15 ft wide, for a cross-
sectional area of 112.5 7t¢,
or 12.5 sq. yd.

(c) DEEP BURIAL
60 Civit Engineering-ASCE Augus! 1972

c. Yardage excavated per charge. Assume charges placed on 6-ft centers,
6 ft deep. The area excavated is 12.5 yd2; the trench length is
6 ft = 2 yd, so that volume is 12.5 x 2 = 25 cu yd.

d. The strength of the charge is 25Y

T = 800 psi
j =175
L=6ft

.+ Y =1.87 1b/cu yard

25 Y = 46.6 'b; say 50 1b per charge
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CAINP DRESSER & McKEE Inc.

MEMORANDUM -6-
19 Oct 1976

el

f.

Provide MS delays between adjacent charges.

From Figure 1, the ki1l radius will be 26 ft, by the Cole formula.
From Figure 2, the ki1l area will be 2100 fté.

References
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Blasters' Handbook, Dupont (CDM 1ibrary)

Gates, M., Civil Engineering, January 1964, p. 54z

Graves, M., Civil Engineering, June 1968, p. 59

Wiss, J.F., Civil Engineering, July 1968, P. 46

Groves, R.H., and R.L. LaFrenz, Civil Engineering, August 1972, p. 60

"project TUGBOAT Explosive Excavation of Harbor in Coral," EERL
Tech Report B-72-23, TID 4500UC35, Available through NTIS.
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In comparison with the Western Mediterranean region the industrial
wastewater load is not heavy, but it is increasing at a substantial
rate as industrialization programs are implemented. Pollution of
coastal waters and beaches because of 0il and rubbish disposed of
mainly from ships is a recognized problem in the Eastern
Mediterranean, particularly since the reopening of the Suez Canal.

The possibility of cumulative effects on the Mediterranean was a
design concern from the beginning of the Master Plan Study. The
outfall planning philosophy with respect to each of the major
wastewater parameters was:

l. Bacteria: provide initial dilution and discharge suf-
ficiently far from vulnerable areas (beaches; shellfish
beds) so that bacterial numbers will be sufficiently reduced
due to dilution and the time required to travel from the
outfall discharge to these areas.

2. Biological Oxygen Demand (BOD): provide sufficient initial
dilution that exerted BOD never depletes dissolved oxygen
levels below that necessary for fish to thrive (2.0 to 3.V
mg/1).

3. Suspended Solids (3S): provide sufficient initial dilution
that water clarity is not impaired to any significant
degree. Settleable solids may accumulate in an area near
the outfall, but to a degree far less than SS in the Nile
floods that built the Nile delta. (Primary treatment as
proposed will significantly reduce SS discharged.)

4. Nutrients: there is now no danger of eutrophication in the
nutrient-poor Eastern Mediterranean as a whole, although
there are biologically overstimulated areas near shoreline
sewer discharges. Provide sufficient dilution to benefit
the food chain over a large area, thereby replacing a small
fraction of the nutrients lost to the Mediterranean by
impoundment of Lake Nasser by the Aswan Dam.

5., Toxic Materials: control these at their source to the
extent recommended by the Mediterranean Pollution Control
Programme (MED POL), United Nations Environmental Programme
(UNEP) whose recommendations will be based on continuing
local marine toxicological research. The outfalls have been
planned to dispose of primary treated effluent. Toxic
industrial wastes shall be controlled through pretreatment
or exclusion. The outfall discharge effluent quality will
not exceed MED POL water quality guidelines.

In this manner, adverse cunulative effects are to be kept within

standards, and beneficial cumulative effects (nutrients) are to be
permitted.
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3.17

3.18

Discuss the technical adequacy of preliminary treatment prior to
sea disposal in the case of Alexandria. Does primary treatment
prior to sea disposal constitute a reliable alternative to preli-
minary treatment?

The recommendation of preliminary treatment in the Alexandria
Wastewater Master Plan Study is based upon the concTusion that

wastewater pollutants can be adequately dispersed and assimilated
in the sea water. Preliminary treatment is provided to remove
floatables which otherwise might drift to shore and to remove
trash, rags and grit which may adversely affect the operation of
the outfall pipeline and diffusers.

Primary treatment constitutes a reliable alternative to prelimi-
nary treatment as it affords the same treatment needed to remove
flotables and to insure successful operation of the outfall. In
addition, primary treatment also removes a substantial percentage
of the settleable solids and reduces by up to one-third the
effluent Biological Oxygen Demand (BOD).

What would be the advantage of a mixed wastewater treatment program
which would involve sea disposal for the present urban core and
agricul tural reuse/evaporation ponds for future developments at the
urban fringe?

There is a large dense urbanized population now needing sewerage
and sewage disposal, by a means relatively quickly attained. The
means should be effective, rugged, reliable and operable by the
infrastructure presently available in Egypt. It also must be well
planned and flexible so that it forms a core system upon which to
enlarge and build for future needs.

The agricultural sector is not at present prepared to accept any
Alexandria wastewater for irrigation. Numerous constraints pre-
sently exist to the reuse of wastewater among them are the high
cost when compared to Nile water, lack of a proper delivery system,
poor social acceptability and the lack of an organization unit or
1and owners groups to received and utilize the treated wastewaters.
In the future, the agricultural sector may develop to the point
where it could reclaim and use some wastewater in some seasons,
depending on the demand which may develop for Nile River waters.

The first sewerage service areas to contribute to such a wastewater
reuse scheme would most logically be areas such as Dekheila and
Ameria which are on the western outskirts of the city, and for
which stabilization pond treatment is the prefered and recommended
alternative of the Master Pian Study.
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3.19

3.20

Conceivably, the demand for wastewater for irrigation could grow,
to the extent that some wastewaters from more central areas, at
some seasons, would be treated and conveyed to the west for irriga-
tion. However, it must be borne in mind that it is highly unlikely
that all of Alexandria's wastewater in all seasons would be
welcomed for irrigation, certainly not now, or within planning
horizon of the Master Plan Study. future. Therefore, a balanced
disposal approach consists of a safe and dependable outfall system
now, with the option kept open for stepwise conversion to irriga-
tion reuse of treated wastewater in the future.

Discuss the reversibility of the proposed sea disposal plan for the
later possibility of adding on agricultural reuse systems or eva-
poration ponds.

The proposed wastewater system could be modified to allow for the
redirection of wastewaters from the urban areas if a future demand
developed for reuse in agricultural irrigation. With the addition
of conveyance and force mains, flows from the Ras el Soda system
would most likely be tapped first, because of the easier construc-
tion from Ras el Soda to the west than from Kait Bey. Whatever the
means of disposal, it has been determined in the Master Plan Study
that sewage from the central areas should be collected at two
central points. (Due to high population density and very high
water tables, on-site disposal at each house is not at all
feasible.) At Ras el Soda, it will be a relatively simple design
matter to provide for diversion of the pumped flow to a line
carrying the sewage to the west, either for treatment at the irri-
gation area, or after treatment at Ras el Soda, or a combination.
The diversion would not be permanent, nor would it necessarily be a
complete diversion, since the sea outfall would still be in use
part or all of the time.

Reversibility in the Kait Bey system is not as easily attained, due
to the costs of building a large force main from the end of the
Anfushi Peninsula back through the nheavily built-up city. The
collection point is proposed to be at the end of the Anfushi
Peninsula because that is where it is now in the existing system,
and the Master Plan Study engineers have made it a point to make
the most use nossible of the existing system.

Compare the physical, chemical and biological quality of the waters
of the southeastern Mediterranean Sea with those of the
Mediterranean Sea in general?

The Mediterranean may be divided into an eastern and western basin
separated by a shallow sill across the Straits of Sicily, and by the
Strait of iMessina.
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The eastern Mediterranean is a relatively isolated ocean basin of
moderate depth. The water is clear, warm (13-289C), and salty (38-
39 o/o0), with evaporation exceeding precipitation. The generally
counter-clockwise circulation is fairly siuggish. The continental
shelf is narrow, rarely more than 8 km wide except in the vicinity
of the Nile cone where it extends more than 6U km from the coast.
There are some 120,000 km? of shelf in the region, of which 28,750
kmé (24%) are in Egyptian waters. There are no significant inputs
of fresh water since the damming of the Nile at Aswan but there are
in places, particularly the delta region of Egypt, a number of
brackish to saline shallow lakes connected by narrow channels to
the sea. The western basin is, on the average, slightly cooler
than the eastern basin and slightly less saline, particularly at
the surface.

Nutrient levels are very low. In fact, the Mediterranean is the
most impoverished large body of water known. Typical phosphate
levels in the western basin range from 0.10 to 0.30 microgram-atoms
per litre; in the eastern basin typical values range from .09 to
U.20 microgrram-atoms per litre.

Before the building of the Aswan High Dam, at a local exception to
the low-nutrient regime were the waters just off the Nile Delta,
which due to infusions of nutrients during the annual Nile flood
were very productive. However, production off of the Wile Delta
now is much like that of the eastern Mediterranean as a whole, very
Tow.

The fauna of the Mediterranean is imperfectly described, with con-
siderable problems in systematics, nomenclature and identification
still remaining to be solved. However, it may be said that the
region ic very poor in species, primarily as a result of its iso~
lated position. The only natural connection of the Mediterranean
with the rest of the oceans is through the narrow strait at
Gibraltar. As might be expected almost all the affinities of the
Mediterranean fauna are thus with the Atlantic. The Suez Canal has
recently provided access to the Mediterranean from the species-rich
Red Sea. A number of fishes have made the passage through the
canal, despite the considerable difficulty, and have established
themselves in tne eastern Mediterranean. Of the 285 fishes known
from the area, 30 (10.5%) are Red Sea immigrants.

Because of the low nutrient levels, fish production in the
Mediterranean is not great. The poorest region of all is the
eastern basin, which accounts for only about six percent of the
total Mediterranean catch. Many stocks suffer now from over-
fishing, and management including mesh size regulation is needed to
preserve them. In Egypt the marine fishery has declined in recent
years, while the fresh water fishery, mainly because of the deve-
Toping fishery in Lake Nasser, has increased.

3-33



3.21 What is the nature of the geology in the vicinity of the proposed
sea outfalls?

teophysical studies of the sea bed indicated that the dominant phy-
siographic pattern is a series of narrow, rocky ridges running
parallel to the shore, with plains or slopes of granular material
between them. The ridges rise as much as ten meters above the
neighboring grade elevations, and sometimes have fissures or
creases along the scarps. Because they trend parallel to the pre-
sent shoreline, the ridges may be related to ancient erosional
shorelines.

In the areas of granular material between these ridges, over
aistances of up to several kilometers, the bottom often rises in a
seaward direction (i.e., water depth decreases with increasing
distance from shore) by as much as several meters in elevation.
This is particularly true off the Anfushi Peninsula.

The rock ridges become broader and mcre complex closer to shore.
Many of the features can be traced from one end of the survey area
to the other.

With increasing distance from shore, and increasing water depth,
the granular material tends to become finer in grain size.

There are hard, nearly flat areas apparently composed of coguina
and denser limestone. They are cut by small sandfilled fissures
often about 20 to 40 cm deep and 3U to 6U cm wide. Some of these
areas are "lumpy," with protrusions above grade of one-half to one
meter.

Apart from the rock ridges, there are several areas with "boulder"-
like rock features, generally five to ten meters across and two to
three meters high. These "boulders" might appear at first to be
discrete rocks resting on the surrounding granular material;
however, it is likely that they are part of the underlying bedrock,
with the "neck" at the surrounding grade elevation caused by ero-

sion by the sand.

The rock nearly everywhere contains interconnected pores of the
order of one to ten mm in size.

At 5 km from shore, in 31 meters of water off Sidi Bishr, large
sand ripples, likely created by wave motion, were observed.

Sejsmic activity in the area is understood to be very infreguent.
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3.22

3.23

3.24

Do commercially valuable or biologically unique species utilize the
proposed sea outfall discharge areas for habitat or spawning?

The proposed discharge sites are on sandy plains, where attached
sessile benthos are least likely to be present and any settling
solids are least likely to be trapped in rock crevices. The sites
are in wide open ocean waters far from coasts, promontories, or
inlets to coastal lakes or lagocns. Investigation revealed nothing
geographically unique about the sites, habitat types appear to be
1imi ted.

Biological studies were conducted from August 1977 to July 1978 and
included plankton tows, sampling for benthic abundance and biomass,
fish market surveys and a short study of fouling organisms. The
results of these studies have been tabulated Chapter 3.4 Tables 3-
46, 3-47, 3-48 and 3-49 of Marine Studies Volume V, Alexandria
Wastewater Master Plan Study. The plankton sampling was analyzed
for historical trends by reviewing previous studies accomplished in
1970 and 1965. The sampling data indicates that there is no
aquatic life considered unique to the site areas.

Are the sites of the proposed sea outfalls currently pristine or
have they been environmentally degraded by current pollution?

Alexanaria's shoreline is now environmentally degraded by shoreline
discharg. of wastewater overflows, the majority of the discharge is
combined sanitary and industrial wastewaters and storm runoff. The
discharged water tends to cover the surface of the sea with a
distinctive oily "slick." These discharges, along with the relati-
vely fresh irrigation return water and runoff which are pumped into
the sea at Mex and Tabia, tend to form a lens of lighter weight
water along the entire Alexandria shoreline. The discharged pollu-
tants are generally contained within the lens. Dispersion from
this lens is relatively slow. The result is that the nearshore
water is turbid and of poor quality.

However, this condition is limited to the first four km rearest the
shore. At the outfall discharge sites, 8 to 10 km from shore, con-
ditions are essentially pristine.

Where are the fishing areas of the Western Nile Delta? Will they
be impacted by the proposed offshore discharge of wastewaters?

The commercial trawling areas off the Western Nile Delta are in
waters 40 to 50 meters deep, over areas of sandy bottom. Fishing
with gill nets and sieves is also conducted, often in waters closer
to shore. Line fishing from swall boats and from rock revetments
and breakwaters is common, particularly near the sewer discharges.
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3.25

3.26

VI.
3.27

It is anticipated, provided that industrial and toxic wastewaters
receive adequate pre-treatment, that the proposed offshore
discharge of wastewater will have a beneficial impact on the
tishery by increasing the supply of nutrients to the food chain.
(It is recognized that a large part of this nutrient supply will be
a redistribution nf nutrients now discharged near shore, which are
poorly dispersed and have stimulated considerable floral growth in
the surf zone.)

Wh.t would be the effect of chlorination on fisheries?

The United States Environmental Protection Agency (EPA) has
suggested that free residual chlorine in seawater in excess of 0.Ul
mg/1 can be hazardous to marine life. Were there to be free resi-
dual chlorine in the effluent at the point of discharge in
concentrations of the order of 1.0 mg/1, the initial dilution of
150: 1 would reduce this concentration to less than 0.0l mg/1.

At the same time with the addition of primary treatment prior to
effluent discharge as well as effluent disinfection (chlorination)
the potential adverse impact of chlorinated organics impacts upon
fisheries should be reduced considerably. It should be noted that
chlorinated organics are one of the chemical constituents recom-
?eg?ed for monitoring and laboratory analyses (see Chapter 5.2 and

What would be the effect of chlorination on bathers?

Should the effluent be chlorinated for disinfection (reduction of
fecal coliforms in particular), the distance of the discharge sites
from shore (8 km and 10 km) wouls ensure a physical dilution of at
least 1000 to 1 and a drift time in the order of 10 to 2U hours.
Therefore, the free or residual chlorine would be minimal. The
free chlorine would essentially not be in evidence in bathing
areas, certainly far less than in a normally chlorinated swimming
pool. Therefore, the potential for any adverse impacts on bathers
from chlorinated organics would be minimal.

INDUSTRIAL AND TOXIC WASTES

Is the government of Alexandria prepared to institute and enforce a
pretreatment program?

During the development of the Alexandria Wastewater Master Plan
Stuagy, the then Governor of Alexandria, Mr. Hodeib, proposed a
meeting of managers of the larger industries in Alexandria to
discuss the problem of industrial wastewater discharges. He and
his staff proposed to institute a rather uncompromising and severe
program wherein the industries would be required to adopt pretreat-
ment. This was at the time Camp, ODresser & lcKee was developing
the Toxic Industrial Wastes Study Supplemental Report and it was
decided by the Governor to await the results of the study prior to
decision making. Since attaining office the present Governor, Dr.
Helmi, has indicated considerable interest in improving public
health conditions.
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3.28.

3.¢9.

3.30.

It should be noted that according to Dr. F.H. Garranna, Chairman of
the Local Council of Alexandria and a member of the governing board

of several large industrial complexes that the industries in
Alexandria have started a working group on pollution abatement.

Is pretreatment practical for Alexandria industry? What will be
the costs? Who will bear them?

Pretreatment of industrial wastes is practical in Alexandria.
Considerable pretreatment could be precluded with a concerted
effort by the industries to "clean up" their processes and plants,
to modify their processes (example, convert the chlorine manufac-
turing from mercury cell process to the porous membrane process),
to separate wastewaters within the plant and to exercise care in
day-to-day operations. The scope of work and the time allotted for
the Toxic Industrial Wastes Study, Supplemental Report, Alexandria
Wastewater Master Plan Study did not allow detailed study of each
plant to come up with recommendations for modifications, process
changes or waste stream separation. It addressed the wastewater
streams as they existed at the time of the study. In order to
refine the costs presented in the toxic industrial wastes study,
time must be allotted and the effort made to carefully analyze each
plant situation for opportunities to raduce poliutant discharges
and where appropriate, develop pretreatment systems. The costs of
pretreatment may, in some cases, be a burden to an industry and
government financial assistance, including United States foreign
assistance, may be appropriate. However, taking care of production
wastes is a part of manufacturing and these costs are conven-
tionally recovered by the product pricing structure.

Describe the planned monitoring system to ensure thorough
industrial pretreatment prior to discharge to the municipal
wastewater system. Does this specifically address the discharge of
toxics?

See the description of the proposed monitoring program in Chapter
5.4.

In addition to enforcement and monitoring of the proposed sewer use
ordinance, what non-cor.~tructional activities could be done to

control toxics in Alexai dria?

A zoning ordinance should be prepared and enforced which would
require toxic producing industries to locate only in suitably
designed industrial parks. Industries should be made aware of and
educate their employees to exercise careful control over their
industrial processes and especially waste by-product generation.
This may require government incentives. Also, industries in con-
cert with the government, should develop an adequate educational
and personnel training program for the proper management and opera-
tion of toxic pretreatment facilities.
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3.31

3.32

VII.
3.33

3.33.1

Pretreatment programs usually result in decreases in the quanti ty
of wastewater produced and a change in the concentration of wastes
in the waste stream. These factors should influence the design of
the entire sewage treatment program. Significant financial
savings can be realized through anticipating changes in the
industrial waste stream. How are such issues addressed in the
design of the proposed wastewater system?

It is not anticipated that pretreatment in Alexandria will signi-
ficantly reduce the volume of wastewater produced. Pretreatment
implies the reduction of pollutants discharged but, unless the
pretreatment efforts result in a reduction in water use (which may
happen), the volume of wastewater to dispose of should not be
significantly reduced. It would be difficult to anticipate at
this planning stage what reductions could be safely counted on;
therefore, it is not considered advisable to arbitrarily reduce
expected wastewater volumes based on the experience elsewhere.

Pretreatment programs might generate sludges and other solid and
semi-solid residues which need to be properly handled and removed
from Alexandria. How is this problem addressed in the Alexandria
Wastewater Master Plan Study?

It is proposed that sludges and toxic liquid wastes from pretreat-
ment of industrial wastes in Alexandria would be disposed of to
appropriate landfill sites. The toxic liquids and solids would be
disposed of to appropriately designed and located hazardous-waste
sites, probably in the desert beyond developable areas. The non-
toxic sludges would be disposed of to the local solid waste 1and-
fi11 sites. The volume of these wastes, when compared to_the
regularly developed solid wastes in the city, would be relatively
small, approximateiy 360,000 m3/year. In perspective, this volume
would require a disposal area of 36 hectares if placed one meter
deep.

AGRICULTURAL REUSE ALTERNATIVE

What were the technical assumptions utilized in the analysis of
agricultural reuse alternative?

General

In considering the alternative in four geographical areas there
are interrelated facts and assumptions relating to (1) potential
lands to be irrigated; (2) quality of wastewater effluent; (3)
potential crops, (4) quality of water for irrigation, and (5)
water requirements for crops.
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3.33.2

Potential Lands to be Irrigated

Lands - (Facts)

Abu Kir Drain Area - These are nearly level presently irrigated
lands near sea level with a water table at approximately 50 cm
or less. Soils range from Class 1 loads east of the Abu Kir
Drain to sandy soils underlain with clay along the west side of
the area. To the east there are stratified clay soils.
Salinity of the soil saturation extract ranges from 2 to 4
millimhos/centimeter (mmhos/cm).

Abis Area - Consists of nearly level presently irrigated lands
reclaimed from Lake Maryut, lying some 2 to 4 meters below sea
level, and with water table ranging in depth from 50 cm to
approximately 1 meter. Clay surface soils predominate with
highly stratified subsoils as expected in lacustrine soils.
Salinity is generally less than 4 mmhos/cm.

Maryut Sector - This is a desert ptain sloping eastward and
lying 10 to 3U meters above sea level. It is largely irrigated,
but has a limited water supply. The soils are predominantly
fine-textured clays and clay loams underlain by lime or gypsum.
The water table averages approximately 1.5 meters in depth and
salinity levels are generally high.

Ameria North-West Area - This is an undeveloped ridge (35 to 45
meters in elevation above the Maryut plain), with valleys of
deep clay loam soils and interspersed ridges of shallow non-
arable soils. Groundwater is 30 meters or more in depth and
salinity levels are low.

Lands - (Assumptions)

A. That on poorly drained lands with high water table, fine-
textured and stratified soils, and moderate to high salinity
levels there are dangers in substituting wastewater effluent
for irrigation with high salinity and sodium absorption
rates, for any part of the presently used Nile River water.

B. That even with the Nile water currently being used it is
difficult to leach and maintain salt balance in these highly
stratified fine-textured soils.

C. That in nearly all of the presently irrigated areas it will
be necessary to dezpen drains, lower water tables, and
increase the leaching of salts to assure sustained irriga-
tion with the present water supply.
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3.33.3 Quality of Wastewater Effluent (Facts and Assumptions)

The Mahmoudia Canal provides the present irrigation supply for
the Abu Kir Drain and Abis areas. Water analyses were available
from Alexandria Water Authority and samples were taken by Camp,
Dresser & McKee (CDM) in 1977. These analyses were slightly
modified by addir3 sulphates to attain ionic balance, and by
assuming that the carbonates, rzported at pH 7.2, were actually
bicarbonates. The results:

lons Mg/1
Ca 32.72
Mg 14. 43
Na 48.74
HCO3 84.84
S04 77.72
C1 49,00
NO3 4,81
$i0p 11.57

328.84
EC (mmhos/cm) 0.39
*SAR 2.52

With this water as the input to Alexandria, the measured Total
Dissolved Solids (TDS) of the wastewater output varies from 1080
to 1600 mg/1 as cited on page 6-5 of the Alexandria Wastewater
Master Plan Study, Volume II, Technical Report.

The Noubaria Canal through the Maryut Canal serves the irrigated
lands of the Maryut Sector, and is also the probable source of
Municipal and Industrial (M&I) water for Ameria from which
sewage water would be derived to irrigate either a part of the
Maryut Sector or the underdeveloped lands northwest of Ameria.
Salinity of Noubaria Canal water above Nasser Canal is similar
to Mahmoudia Canal water. Salinity increases northward due to
saline return flows. Data for 1976 from the Food and
Agricultural Organization (FAO), United Nations indicated
average TDS near the Maryut Canal was 500 mg/1, but ranged up to
1000 mg/1 during low flows. CDM analyses in 1977 ranged above
750 mg/1 even in high flow stages. Adding the increases due to
M&I uses results in a wastewater effluent of approximately 1100
mg/1 and an Electrical Conductivity (EC) of 1.5 mmhos/cm or
greater. If the proposed Noubaria Outfall Drain, financed
through a loan from the International Bank for Reconstruction
and Development (IBRD/World Bank), reduces return flows and
Ameria is provided a water supply that does not exceed 500 mg/1,
then the wastewater from Ameria would have approximately 850
mg/1 of TDS and an EC of about 1.2 mmhos/cm.

* Sodium Absorption Ration (SAR) = Na/ (CA & Mg) 1/2
2
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3.33.4

3.33.5

3.33.6

3.34

Quality of Water for Irrigation - (Assumptions)

That the guidelines for interpretation of water quality for irri-
gation as set forth in Table 1 of FAQ, Irrigation and Drainage
Paper 29, Water Quality for Agriculture, are reasonably
accurate.

Potential Crops - (Assumptions)

A. That in presently irrigated areas the farmers would, to a
high degree, continue to keep a relatively high percent of
the land in rather intensive fruit and vegetable production
for economic survival.

B, That crop tolerances and related yield decrements expected
to result from increased salinity are essentially as pro-
jected in FAQ's Irrigation and Drainage Paper 29 on pages
26-31.

Water Requirements - (Assumptions)

As no evapotranspiration (Et) measurements that could be fully
interpreted were available for the area, tt was computed by a
method developed for FAO by consultant P.E. Rijtema, et al., and
by William 0. Priutt, Irrigation Engineer, University of
California, Davis. The monthly results were adjusted to reflect
effective precipitation, irrigation efficiency, and leaching
requirements.

What types of salts would be contained in the effluents available
for agricultural reuse? What types of problems would they
present? What types of vegetable, field and forage crops would be
most suitable for irrigation with these effluents?

The types of salts that will be contained in the effluents
available for irrigation are listed in the response to question
3.33. Of great concern are the high levels of Total Dissolved
Solids (TDS), high Electrical Conductivity (EC) and high sodium
salts (which exceed the calcium) and, therefore, will have a ten-
dency to reduce soil permeability by sodium absorption. These
characteristics are especially critical and marginal for
wastewater use on the poorly drained soils where it would be dif-
ficult to obtain the drainage and leaching needed to grow salt
sensitive fruits and vegetables for the Alexandria market. The
types of crops most tolerant to high salinity include field crops
of barley, cotton, sugar beets and wheat. Few, if any, fruit
crops are tolerant to high sal.nity. Date palms are moderately
tolerant. Among vegetable crops, beets, tomatoes, broccoli, and
cucumbers will tolerate electrical conductivities up to 1.7 to 2.7
millimhos/centimeter (mmhos/cm) without significant yield de-
crement.
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3.35

3.35.1

3.35.3

Discuss the methods and assumptions utilized in the economic anail-
ysis of agricultural reuse alternative.

General

The economic analysis of agricultural reuse focused on first
identifying economic benefits for each of four agricultural
areas -Abu Kir, Abbis, Maryut, and Ameria. Benefits accruing to
Abu Kir and Abbis which have ample supplies of water from the
Nile River are assumed to be equivalent to the value of fer-
tilizer contributions of wastewater and the additional produc-
tivity resulting from use of wastewater. Contributions include
savings in fertilizer costs and added productivity per feddan*.
In Maryut and Ameria which do not have sufficient supplies of
water from the Nile River, net economic benefits are assumed to
be the net value added per feddan resulting from use of
wastewater. The net value added represents net gains to the
Egyptian economy resulting from the use of wastewater. The ana-
lysis discounts all future benefits to the year 1977 using a
discount rate of 10%. All agricultural commodity, fertilizer
and net value added are equivalent to non-distorted prices based
on, in part, World Bank and Ford Foundation studies. Specific
assuaptions utilized in the economic analysis for each of the
four study areas are discussed below.

Abu Kir Area

The analysis assumes that 20,080 feddans could receive a 50%
wastewater freshwater mixture in the year 2,000. Annual savings
per feddan in fertilizer would be equivalent to LE 19**, In
addition, it is assumed that use of wastewater would increase
productivity per feddan 1U% over what would prevail in absence
of application of wastewater. Productivity gairs would repre-
sent an additional net annual value added per feddan of LE 48,
Total net annual benefits would be LE 67 per feddan in the year
2000. The present worth of annual benefits accruing to 2U,U80
feddans starting in the year 2UU0 discounted to the year 1977
would be LE 1.9 million.

Abbis Area

Net annual benefits resulting from increased productivity and
savings in fertilizer costs would be LE 58 per feddan. It is
assumed that these benefits would accrue to 23,s85 feddans in
the year 1980 if wastewater were available for agricultural
reuse. The discounted net present value of these net benefits
stirting in the year 198U would be LE 1u.4 million.

* 1 Egyptian feddan = 0.420b hectare = 1.U3¥ acres
** 1 Egyptian pound, LE 1.U = U.S. $1.43, Dollars
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While the EPA does not set standards for the safe direct use of
wastewater for irrigation of crops, it does make some recommen-
dations. Where the objective is to use wastewater as the source
of water supply for irrigation, EPA recommends using the
"Statewide Standards for the Safe Direct Use of Reclaimed
Wastewater for Irrigation and Recreational Impoundments," as
issued by the State of California Department of Public Health,

February 1973.

The publication, Water Quality Criteria, by the Federal Water
Pollution Control Administration, April 1968, discusses at some
length the danger of the spread in irrigation water of micro-
organisms, and pathogenics to plants, animals and humans. After
citing various research and literature reviews, the conclusion was
resolved on page 163 that:

“Minimum levels of 4 mg/1 Dissolved Oxygen {DO) and a maximum
of 20 mg/1, 5-day 200C Biological Oxygen Demand (BOD) levels
were also recommended for water used primarily for irriga-
tion. These criteria likewise are consistent with quality
that can be maintained by secondary treatment plus disinfec-
ticn of all waste sources.” (emphasis added)

Also, it should be pointed out that the rural Egyptian uses the
canal water for all his water needs. He uses it for bathing,
laundry, dish washing and other domestic purposes. Children play
in the water and animals drink it. It will be impossible to
institute and enforce the controls that would be necessary to pre-
vent these uses and it would be unsafe under Egyptian conditions
to allow the use of this water for crop irrigation, particularly
for food crops, unless secondary treatment and effective disinfec-
tion are provided. Further, the polluting effects on the canals
for treatment less than at the secondary level would turn them
into unacceptable condition, increase the chance of sludge banks
and could promote unacceptable gr.vths of algae and weeds.

How was the economic value of recycled nutrients evaluated in the
agricul tural reuse alterrative?

Recycled nutrients in wastewater used for irrigation :ould substi-
tute for fertilizer which, in absence of available wastewater,
would have to be purchased and applied to irrigated farm land. As
discussed on page E-35 of the Alexandria Wastewater Master Plan
Study, Volume III, Appendices, it is assumed that the annual
savings resulting from reduced fertilizer applications would be
approximately LE 16/feddan (1977-78 Prices). Annual labor savings
resulting from reduced fertilizer application reguirements were
estimated to be LE 3/feddan. The economic analysis considered
fertilizer and labor savings as benefits of agricultural reuse of
wastewater in Abu Kir and Abbis where sufficient supplies of water
are availdble for irrigation. As discussed in the response to
question 3.35 in Ameria, fertilizer and labor savings were also
considered as a
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3.39

benefit in the economic analysis. Benefits were included in the
analysis by adding the savings to typical value added benefits per
feddan calculated by the World Bank and Ford Foundation studies.
This methodology of calculating benefits was used because elimina-
tion of the costs of fertilizer and labor required to apply it
would increase the average value added per feddan and concom-
mitantly increase the net benefits of reuse of wastewater.

Discuss the pricing of fresh water drawn from the Nile, explain
assumptions. Does the price reflect capital costs?

As discussed on page E-36 of the Alexandria Wastewater Master Plan

Study, Volume III, Appendices, Egypt’s share of _the additional
storage at the Aswan High Dam was 7.5 billion M3 at a capital cost
of LE 100 million, or 0.0133 LE/m3. With an annual cost of 10
percent for 1nterest operat1on maintenance and replacement, this
amounts to .0013 LE/m . The Ministry of Irrigation has estimated
to total water cost, including downstream distribution and control,
at 0.002 LE/m3.

Alexandria's present land use plan would require that land treat-
ment facilities be located at a large distance from the city. The
Draft Environmental Impact Statement assumes that this aspect of
the land use plan is inflexible, no evidence is offcred for this
assumption.

The proposed land treatment facilities are located in accordance
with Alexandria's land use plan. The existing and proposed land
use for Alexandria is shown on Figures 9 and 17 of the Draft
Environmental Impact Statement (DEIS), Volume I. These maps
represent the existing and proposed future land use objectives and
plans of the Governorate of Alexandria and as such were used 4s a
guide in the site selection process. This was done to avoid, to
the extent possible, consideration of alternatives which would
result in creation of incompatible land use patterns. Noncompli-
ance with the plan could result in location of wastewater facili-
ties adjacent to densely population residential areas which would
be negatively impacted by odors and vectors from evaporation
ponds.

As shown in Figure 17, there are no in-city intermixed open spaces
or other areas sufficient in size and distance from residential
areas which could be used as sites for land treatment facilities.
Furthermore, failure to recognize the land use plan during site
selection could result in siting evaporation ponds in areas
planned or suited for agricultural production adjacent to the
urban core. Such loss of potentially productive agricultural land
was considered to be an unacceptable impact in Egypt which needs
to increase food production and which should preserve potentially
arable land resources.
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Finally, from a purely economic point of view, costs of purchasing
large tracts of land (approximately 300 square kilometers) adja-
cent to densely populated areas could be prohibitively expensive.
In 1977, for example, average residential land costs adjacent to
central Alexandria were approximately 20 times greater than in
outlying areas. (See Alexandria Wastewater Master Plan Study,
Status Report, Number 2, page 3-50). It is probable that savings
in conveyance costs resulting from location of evaporation ponds
closer to densely populated areas would be significantly less than
increased land costs.

Wastewater facility plans should consider a number of land treat-
ment configurations in order to choose the most practicable and
economical. The Draft Environmental Impact Statement (DEIS) eva-
luates only one configuration, a single huge facility 30 km. from
Alexandria in the western desert. Development of a number of
smaller facilities located closer to the urban core might greatly
reduce the cost estimates.

As discussed in the answer to question 3.39, added costs of land
closer to the urban core would offset reduced costs of conveyance.

Discuss the constraints to the social acceptability of the agri-
cultural reuse of treated wastewater in the Egyptian context. How
might these constraints be overcome?

In Egypt, as in other Near Eastern countries, there is presently a
great reluctance on the part of governmental organizations, land
owners, farmers groups and individual farmers to accept treated
wastewater for agricultural reuse in the irrigation of crops.

This has been attributed to conflict with traditional Islamic con-
cepts of pollution (contact with human fecal matter, urine,
menstural wastes, etc.) and technical concerns which include:

1. The possible damage to the productivity of lands receiving
the application of treated wastewater. This concern is
focused on the possible problems posed by concentrated
deposits in soils of dissolved salts and toxic wastes
(especially heavy metals) from treated wastewaters. The
salinization of soils resulting from conventional irrigation
schemes has been the topic of extensive news media coverage
and has resulted in a high level of awareness of this
problem in Egypt.

2) Concern over public health risks during the conveyance and
application processes, especially with reference to
microorganisms, pathogens and toxics. Attention has been
given in particular to risks associated with consumption of
and/or contact with treated wastewaters during conveyance
through canals. Traditionally canal waters are used
for drinking, bathing, dish washing, laundry and other
domestic purposes.
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3) Concern over the possible impacts of the consumption of
treated wastewaters by livestock.

There also exists a reluctance among decision makers to adopt, on
a large scale, a technology which has not been adequately tested
under Egyptian conditions.

These constraints might be partially overcome through the develop-
ment of a series of pilot/demonstration studies on the reuse of
treated wastewater such as that currently planned by AID. These
studies should place particular emphasis on agricultural cropping
alternatives, energy generation, forage crop potential, economic,
socio-cultural, technology transfer aspects, and the maintenance
of public greenery. The findings of such studies could be incor-
porated in the planning and evaluation of subsequent phases of the
Alexandria Wastewater System, particularly as it pertains to pro-
viding services to the urban fringe expansion areas. It is
suggested that such projects will provide information which would
resolve problems of high cost, technical reliability and poor
social acceptability of the agricultural reuse of wastewaters in
the Egyptian context.

Additional actions might address institutional, educational and
training aspects of the reuse of treated wastewater. A program
could be coordinated with the pilot/demonstration studies which
would address the institutional development of organization units
or land owners groups to receive and utilize treated wastewaters.
Technical training on the agricultural reuse of wastewaters could
involve in country seminars by outside experts and/or the atten-
dance of Egyptian participants at training courses such as those
fponsored by the United States Environmental Protection Agency
EPA).

LAND APPLICATION ALTERNATIVE

In development of the Alexandria Wastewater Master Plan Study, was
disposal through infiltration-percolation land disposal systems
analyzed?

One of the basic alternatives considered in detail was disposal by
evaporation ponds located in the desert beyond the reclaimable
land areas. While nominally infiltration-percolation land dispo-
sal may be considered to be different from evaporation ponds,
after a few months operation it is very likely that the land sur-
faces to which the wastewater is applied in this instance would be
thoroughly blinded or clogged by salts left behind by evaporation
of the water. When this happens, the only disposal of water is
through evaporation. It was computed that, given all of
Alexandria's wastewater, an evaporation rate of 2 meters per year
and the total salts content of the Alexandria wastewater, the
annual accumulation of salts left behind will be on the order of 3
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mm in thickness over the 96 sq km of net pond area needed.
Further, recent experience in the Ameria area southwest of
Alexandria with application of irrigation water to the desert
areas for agricultural crop production, where no underdrains were
provided because it was thought that drainage would occur through
the sandy soil column, resulted in complete and serious
waterlogging of the soil column in less than 8 years. Cropping
has been suspended while drainage canals and conduits are con-
structed, a costly exercise after irrigation canals and roads have
been constructed.

SEPTIC TANK TECHNOLOGY

Discussion of the septic tank leach field problems failed to
reflect recent advances in our understanding of this technology.
The Alexandria Wastewater Master Plan Study reccmmends that the
large unsewered areas of the city be sewered at great expense.

The Master Plan Study fails to consider improvements in the opera-
tion and maintenance of existing onsite systems, use of septic
tank effluent pumping systems, small diameter pressure sewers,
grinder pumps, dosing, or other alternative techniques. The use
of these techniques, even if they do not solve all the problems,
will almost always improve the situation.

The selection of sanitation technology is highly dependent on
water consumption and population density, as well as topography
and soil conditions. There are indeed alternatives to conven-
tional sewerage, such as aqua-privies with small-diameter sewers
or septic tank effluert pumping systems. In future design
reports, such systems could possibly be recommended for areas of
low density or for the Mex-~-Dekheila area where houses have been
built in exhausted rock quarries, and piped sewerage collection
systems in the highly irregular topography would be very difficult
indeed (in Special Report No. 4 of the Alexandria Wastewater
Master Plan Study, it wis strongly suggested as a non-construct-
ional alternative that house building in Dekheila be curtailed).

By contrast, Ras el Soda is a district in a flat, low-lying area
on the southeastern side of the city. To avoid the high costs of
sewerage, the sewerage authority experimented with publicly
sponsored holding tanks and leaching pits. The authority now
recognizes this as a dismal failure; sewage regularly overflows
from septic tanks, flooding the area between adjacent houses.

While in some situations septic tank-type alternatives have iower
capital costs, they usually require greater, and more localized,
maintenance programs. Experience in Egypt indicates that centra-
1ized operation and maintenance of sewerage facilities is more
1ikely to succeed than maintenance, public or private, of
thousands of individual units. Furthermore, in those areas of
Alexandria most desperately needing wastewater disposal, such as
Ras el Soda, the groundwater table is very close to the ground
surface.
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The only realistic wastewater answer for the densely urbanized
sections of Alexandria, is the use of piped sewers.

GROUNDWATER

What would be the impacts on groundwater of implementation of the
Alexandria Wastewater Master Plan?

Groundwater plays a very insignificant role in the potable water
systems of Alexandria. The principal water supply is from the
Nile River transported to the Alexandria area through a canal
system. Groundwater is used by some industries in the area for
cooling and process use. There is minor use of groundwater in
rural western sections of Alexandria for irrigation.

South of the low limestone ridge running through the city parallel
to the sea coast, much of the land is low, at or below sea level,
and ground water and other drainage is dammed behind major irriga-
tion and navigation canals. Water consisting of raw wastewater,
storm runoff and ground water, ponds in many areas which contribu-
tes to unsanitary conditions for inhabitants.

It is expected that implementation of the Master Plan Study will
remove the wastewater from the vicinity of dwellings and signifi-
cantly improve sanitary conditions. Polluted groundwater should
improve over time once the failing septic systems are abandoned
and discharges piped to the new sewer systems; the failing sewer
systems are repaired and excluded wastes program implemented; and
the recommended building restrictions observed.

It is expected that no significant change in the groundwater would
occur in areas northerly of the limestone ridge that extends
longitudinally and parallel to the sea coast. These areas within
Alexandria are the most intensely developed and for the most part
are improved with piped sewerage facilities.

ACCEPTABILITY OF THE TRANSFER OF UNITED STATES ENVIRONMENTAL
STANDARDS ABROAD

The proposed marine discharge system, if adopted by an American
city, would be contrary to United States (U.S.) Law. The State
Department should take care that its actions are consistent with
United States national policy on marine protection, as that policy
is set out in law and expressed in American position papers at Law
of the Sea conferences and other international forums.

The U.S. recognizes that decisions of a sovereign nation on

environmental issues with respect to development remain free and
independent of our laws and regulations. Under 22 CFR 216, "AID
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Environmental Procedures" it is required that AID develop environ-
mental analyses to provide American decision-makers with a full
understanding of foreseeable environmental consequences of
Federally funded development activities. While AID's precedures
require the dissemination of environmental studies to cooperating
governments they do not dictate actions on foreign soil or impose
U.S. requirements on recipients of foreign assistance.

It should be noted that under the provisions of the Clean Water
Act of 1977, Public Law 95-217 (P.L. 95-217), Section 3Ul(h), (see
Section 3.46 for details) it is possible to obtain a waiver for a
treatment system and marine outfall which employs less than secon-
dary treatment. This section of the Act allows for a municipal
marine discharger to present its case to the United States
Environmental Protection Agency (EPA) for review and approval. As
of June 1979 approximately 225 communities have filed preliminary
applications for waivers.

In informing U.S. decision-makers of potential environmental con-
sequences of its own actions, the laws, standards and policies of
the foreign government must be taken into account. Regulations
concerning the discharge of liquid wastes are contained in
Egyptian Law No. 93 of 1962, issued by the Ministry of Housing and
Reconstruction. The law covers the implementation and management
of sewerage works in general. The law lists no specific standards
for discharges to lakes or the sea; it states only that discharges
are permitted if they do not contain any matter which may adver-
sely affect swimming beaches.

Consideration must also be given to existing or anticipated
agreements of the countries bordering the Mediterranean Sea.

Since September 1974, efforts have been underway to reach
agreements on control of sources of pollution through the
Mediterranean Pollution Control Programme (MED POL), United
Nations Environmental Programme (UNEP). A protocol against pollu-
tion from ships and aircraft in 1976 resulted in a listing of pro-
hibited and restricted substances. A subsequent agreement was
reached on June 29, 1979 to a "Protocol for the Protection of the
Mediterranean Sea against Pollution from Land-based Sources" by
all Mediterranean countries. This tentative protocol calls upon
all parties to develop and implement programs for improved
planning, control and coordination to abate regional pollution.
The project agreement contains a covenant concerning the develop-
ment of an understanding with the Government of Egypt as to the
actions needed to be taken under the provisions of this protocol.

The US Environmental Protection Agency (EPA) recently published a
detailed set of regulations governing marine discharge of munici-
pal waste. These should be reviewed in great detail to determine
if any of them might appropriately be applied to the situation in
Alexandria.
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In 1972 the Federal Water Pollution Control Act was amended to re-
quire all publicly owned treatment works ("POTWs") to achieve by
July 1, 1977, secondary treatment as defined by United States En-
vironmental Protection Agency (EPA). In 1973, EPA defined secon-
dary treatment in terms of four parameters - biochemical oxygen
demand (BOD), suspended solids (SS), pH and fecal coliform bac-
teria - and established national uniform minimum effluent 1imita-
tions for these pollutants to be attained by all POTWs by the 1977
deadline.

Since the enactment of the 1972 amendments and the promulgation of
EPA's secondary treatment regulations, a number of municipalities,
primarily from the West Coast, argued to both Congress and EPA
that secondary treatment of municipal ocean discharges is not
necessary to protect the marine environment or to assure the
attainment and maintenance of water quality in ocean waters, only
primary treatment with effluent disinfection.

Those saie municipalities contended that secondary treatment tra-
ditionally has been defined in terms of pollutant parameters and
levels of pollutant reduction which are important for freshwater
ecology where the discharge of oxygen-demanding wastes and sedi-
mentation of suspended solids results in distinct environmental
aegradation, but which have little significance for oceanic and
saline estuarine waters where wastes are rapidly assimilated and
dispersed by currents and tidal action.

As a result of their testimony, Congress, in amending the Clean
Water Act in 1977, added section 301(h), which allows a municipal
marine discharger to present its case to EPA. Section 30l(h) pro-
vides that the Administrator, upon application of a POTW and with
the concurrence of the State, may issue an National Pollution
Discharge Elimination System (NPDES) permit which modifies EPA's
secondary treatment requirements if the applicant: (1) discharges
into certain ocean and estuarine waters; and (2) demonstrates, to
the satisfaction of the Administrator, that the modification will
not result in any increase in the discharge of toxic pollutants or
otherwise impair the integrity of the receiving waters.

The technical considerations that stand behind the regulations for
301(h) waiver applications may usefully be applied in considering
the Alexandria situation. The 3Ul(h) regulations express concern
about the following three subjects:

1. Protection of public water supplies (since discharges are to
be to sea, with no water supply via desalination nearby, this
is not of concern in Alexandria).

2. Allowing recreational activities in and on the water. (This
aspect has been addressed in great detail in the Master Plan
Study, to a degree far beyond anything suggested, in the
301(h) regulations.)
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3. Protection and propagation of a balanced indigenous population
of fish, shellfish, and wildlife outside the zone of initial
dilution.

As noted in responses to questions 3.22 and 3.24, no serious
adverse impact to marine biota is anticipated, however, for
illustrative purposes responses are presented for one of the
301(h) regulation sections, in particular the Biological Assess-
ment Questionnaire (Section 7):

Is there reason to believe that the applicant's discharge may
have caused or will cause:

7-1

7-2

7-5

Interference with the orotection and propagation of a
balanced indigenous population of marine life charact-
eristic of the biogeographic zone in which the outfall is
located?

Yes, but in a limited zone only (radius of a few
hundred meters).

Biological communities within the zone of initial dilu-
tion to be different from those that would naturally
occur in the absence of the outfall?

Yes.

Di fferences in the structure and function of biological
communities (e.g., vertical and horizontal stratifica-
tion, species composition, abundance, diversity, produc-
tivity, trophic structure, etc.) beyond the zone of
initial dilution from those characteristics of the
biogeographic zone in which the outfall is located?

Yes, but in a limited zone only (radius of a few
hundred meters).

Increases in the abundance of any marine plant or animal
organism (especially nuisance of toxic species, or phy-
toplankton whose blooms cause adverse ecological effects)
within or beyond the zone of initial dilution not charac-
teristic of the biogeographic zone in which the outfall
discharge is located?

Yes, but not a nuisance or toxic species; more likely,
large population of healthy sessile organisms as often
seen on outfall diffuser pipes.

Domination of marine communities within or beyond the
zone of initial dilution by pollution resistant species
(e.g., slime forming algae or bacteria, fouling, boring,
nui sance or opportunistic species of finfish, inver-
tebrates, etc.)?
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No.

7-6 A deleterious effect on distinctive habitats of limited
distribution such as kelp beds and coral reefs either
within or beyond the zone of initial dilution?

No.

7-7 Within or beyond the zone of initial dilution, an
increased incidence of disease in marine organisms?

Not to a great extent. On the Palos Verdes Shelf in
California, the site of a major outfall system, the most
frequently observed disease with external systems is

fin erosion in Dover sole. In Alexandria the only
important comparable fish is Solea vulgaris, which
generally prefers shallow muddy sandy to sandy-mud bot-
toms. It enters coastal ponds and estuaries, and can
even be abundant there. During the summer months, it
appears to migrate offshore somewhat, and so could come
near the discharge sites.

7-8 An abnormal body burden of any toxic material in marine
organisms collected within or beyond the zone of initial
dilution?

No, providing that toxic materials are adequately pre-
treated and excluded from the sewerage system.

7-9 Adverse effects on commercial or recreational fisheries
within or beyond the zone of initial dilution?

HIV

7-10 Mass mortality of fishes or invertebrates due to a typi-
cal growth of marine algae, anoxia or other conditions
wi thin or beyond the zone of initial dilution?

No.

7-11 Adverse ecological impacts either within or beyond the
zone of initial dilution other than those addressed in
the preceding questions? Is so, please explain.

No.

The following question must be answered only by applicants who
propose a discharge into stressed waters.

7-12 Is there reason to believe that the applicant's discharge
has enhanced or will perpetuate adverse ecological
alterations resulting from other sources of pollution?

Is so, please explain.

Not applicable.
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4.0 WRITTEN COMMENTS ON THE ALEXANDRIA WASTEWATER MASTER PLAN STUDY -
DRAFT ENVIRONMENTAL IMPACT STATEMENT

The following letters received by AID on the DEIS are presented in chrono-
logical order.

4.1 UNITED STATES DEPARTMENT OF STATE, BUREAU OF OCEANS AND INTER-
NATIONAL ENVIRONMENTAL AND SCIENTIFIC AFFAIRS, OFFICE OF ENVIRONMENT
AND HEALTH

4.2 AMERICAN CLEAN WATER ASSOCIATION

4.3 NATURAL RESOURCES DEFENSE COUNCIL, INC.
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OPTIONAL FORM NO. 10
JULY t973 EDITION

GSA FPMR (4] CFR) 101.11.8

UNITED STATES GOVERNMENT

Memorandum

TO

FROM

SUBJECT:

5010.110

AA/PPC - Albert C. Printz DATE: July 3, 1979
OES/ENH - Donald R. Kﬁbéé
Alexandria Waste Water Master Plan Study

We have appreciated the opportunity to review and
comment upon the Alexandria waste water plan and to partici-
pate in AID's June 22 meeting on the subject. We are
impressed with the effort that has gone into the plan and
the thorough review which has been given to it. I would like
to emphasize one aspect of the proposal which we believe
deserves careful attention. That is the critical problem
of toxic waste disposal.

As you know, the United States is increasingly concerned
about the problem of toxic waste disposal. The Mediterranean
Sea area countries, including Egypt, have voiced similar
concern about toxic waste discharges from rivers and coastal
outfalls in their recent agreement against pollution from
lard~based sources. (An early draft of the agreement is
attached. Note Principles 2,5 and 6(a) (ii).)

We note that AID's Alexandria plan calls for treatment
of industrial waste water containing toxic materials through
separate collection and transportation to an evaporation pond,
and through industrial pretreatment before discharge to the
municipal systems. The latter method could well lead to
discharge of some toxic materials into the Mediterranean Sea,
particularly if local industrial firms do not adequately
treat such material. With the ever present problem of en-
forcement of treatment standards this problem could become
serious.

In light of this we would encourage AID to make every
effort possible in developing and in implementing the plan
to ensure that high priority is placed on toxic waste treat-
ment and disposal.

Attachment:
As stated.

OES/ENH:WHMarls ££61d: £9n
7/2/79  x22418 |

Buy U.S. Savings Bonds Regularly on the Puyroll Savings Plan
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ATTACHMENT

The attachment with this letter was "Report of Intergovernmental Consul-
tation Concerning a Drart Protocol tor the Protection or the lediterra-
nean Sea Against Pollution From Land-Based Sources, Athens, 7-11 February
1977." This document has been supercedea by the "Protocol for the Pro-
tection of the Mediterranean Sea Against Pollution from Land-based

Sources" which was agreed to by participating nations on June 29, 1979,
in Geneva, Switzerland.
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July 16, 1979

Albert C. Printz

Environmentas Aftairs Coordinator

U.S. Agency for International Development
The State Department

Washington, D.C. 20523

Dear Mr. Printz:

Thank you ‘or inviting me to comment on the draft
Environmental lmpact Statement for the Master Pian for
Wastewater Treatmeat in Alexandria, Egypt.

Importance of the Study:  The management of wastewater
in one ot kgypt's populous cities will have large and long
lasting consequences for Egyptian nealtn, environment, recre-
ation, industrial develooment, and agricultural productivity.
The size and scope of the project will make it a model for
A1l the cities of the Middle East, perhaps tor all the cities
of the Mediterranean sea. The decisions reached by the State
Department and the goverament of Eqyp* in this matter will
help determine whetner che Mediterranean Sea hecomes, 1n
Jacques Cousteau's word 2 "cradle or a grave,’

Meco at stake is the reputation of American aid programs
and American environmrental and health technolagies. Inevitably,
this project will be compared with the Aowan Dam -- that great
Egyptian monument to Russian technology and lack ot foresight,
Whatever the benefits of Aswan, ity envirenrental 111 effects
have proven to be Severe and persistent,  Thewe unwanteda <ide
effects, while entirely fureseeable, were untoreseen., The
ourpose of an Environmental Impact Cratement. 19 to insure that
all the environmental consequences of projects assisted by the
United States qovernment are indeed toreseen, that had con-
sequences are avoirded or mitiqated. The analytical process
required by the National Fnvironment 1l Policy Act, 1t scrupu-
Tounty tollowed, w11l benefit the people of tqypt for genera-
tions to come.

It the Lgyptrans, with to avail themselyes of the full
bepefit, of Amerccan tecnnologqical qenyus, they Wwill fnsast
that the analytical proceecs used by Americans ftor their own
moat serfou, engineering eftorts beoenploved on fgypt's
Behalt an well. Whtle Uhe proces: may rnvolye Some montny
of time, 1t whould rengrtoin decades ot benetity o owon and
and proviems avotded, An J800 million project requires the
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exercise of foresight. Egypt would do well to look askance at
any significant departure from normal EIS procedures.

The Master Plan Fails to Identify and Adequately Address Alexandria's

Severe Pubiic Health Problems: Public health is the primary
justification for the Master Plan. The health problems of

concern are of two sorts. Tne first class includes a tragically
high infant mortality rate and a very high rate of cholera, dysen-
tery, and other contagious diseases. These problems, which were
identified by the public health consultant through a review of
avaitable mortality and morbidity statistics, are associated

with poor sanitation.

In the second class are the less immediate, though equally
serious, "modern" perils associated with the discharge into
waterways of industrial toxins and heavy metals. These include
cancer, heart disease, nervous disorders, birth and genetic defects,
mental retardation and the like. The EIS indicates large uncon-
trolled discharges of many dangerous substances but fails to
identify or prioritize the public health consequences of each.
This omission is regrettable for two reasons: first, it will
frustrate attempts to identify emergency conditions and to
establish priorities in dealing with Alexandria's many toxic
problems. Second, it will make it more difficult for Egyptian
authorities to build the type of consensus of informed opinion
which, in other parts of the world, is an essential element of
any toxi: control strategy. The problem of industrial toxics is
discussed more fully in the section on pretreatment below.

Alexandria‘s sanitation problems are multifaceted. Those
discussed by the contractors include:

discharges of raw sewage in close proximity to people;

effluent from failed septic tanks and leach fields
and broken sewer mains bubbling up on the streets;

enclaves of "farms", mostly dairy farms, in crowded
urban areas, without adequate facilities for
handiing cattle wastes; and

the ieck of municipal garbage and trash collection
systems.

The public health statistics cited by the health consultant
should have prompted an investigation of the city's drinking water
system as well. Ailthough drinking water probiems are alluded to
in the study, the treatment of this subject is inadequate to guide
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public health investments. The government of Egypt has 1imited
capital with which to address compelling water related public
health problems. Its objective should be to get the most health
benefits for the dollar spent. This in turn requires an under-
standing of all of the major environmental causes of disease,
with a sense of their relative importance. This the EIS and

the Master Plan do not provide.

Similarly, although the Plan acknowledges the solid waste
problem, no suggestions are offered for alleviating it. This
is particularly unfortunate, since a failure to institute a solid
waste system will frustrate efforts to operate and maintain a
new sewage treatment system. Loose trash and garbage today clog
up Alexandria's old sewers. Is there any reason to believe that
they will not have a similar effect on the new sewers? Are new
pipes less susceptible to clogging than old ones?

The health consultant characterized the conditions of the
urban agricultural enclaves as among the most unsanitary in the
world. Despite t ms characterization, no plan is offered for
alleviating the problem, other than the implicit recommendation
that Alexandria's agriculture be obliterated. The social and
economic costs of doing so are not discussed. (Ironically, the
most advanced urban thinking in the United States encourages
urban agriculture. The U.S. Department of Agriculture has a
small subsidy program to this end). Based on the limited informa-
tion supplied by the contractor, I believe that the sanitation and
waste management practices of the agricultural areas can be greatly
improved without great expense or social disruption. Regrettably,
the engineering consultants failed to address this issue. In
general, the presence in a city of agricultural enclaves should be
viewed as an opportunity for enhancing the urban environment.

The discussion of the septic tank leach field problems
failed to reflect recent advances in our understanding of this
technology. The consultant recommends that the rather large,
unsewered areas of the city be sewered at great, and unspecified,
expense. The Master Plan fails to consider improvements in the
operation and maintenance of existing on site systems, use of
septic tank effluent pumping systems, small diameter pressure
sewers, grinder pumps, dosing, alternating leach fields, evapo-
transpiration beds, and other innovative techniques. The use of
these techniques, even it they do not solve all the problems,
will almost always improve the situation. The failure to evaiuate
or even mentiun these techniques is a major defect of the Plan.
The possible benefits of these techniques are: immediate or
short term amelioration of health problems; reduction of costs
of any centraiized collection systems by reducing the areas to be
sewernd; and reduction of the waste load imposed on central treat-
ment facilities. Improvements in on site waste systems should be
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integrated with efforts to better manage agricultural areas.

Similarly, with regard to discharges from broken sewer mains
and malfunctioning treatment facilities, the Master Plan faiis
to explore or develop a strategy for improving operation and main-
tenance. This is in sharp contrast to the policy which the United
States government follows internally: to improve the operation and
maintenance of existing facilities in order to minimize capital
expenditures. If this is sound policy for the United States --
with its overwhelming capital resources-- it is essential policy
for Egypt.

An immediate program for upgrading operation and mainten-
ance of all existing facilities -- however inadequate those facil-
jties may be -- should be a first priority. An operator training
and education program should be instituted as soon as possible.

If the Egyptians cannot maintain what they have now, they will
not be able to maintain what they expect to have later.

In general, although the Master Plan establishes the
existence of a health crisis, it fails to analyze and identify all
of its major waste related causes. The solutions offered -- a
huge investment in a new sewage collection and Sea disposal
system -- is not comprehensive enough to work on its own. The
consuitants have focused all their attention on the elements of a
solution which will take many years and large infusions of foreign
capital and know how. They have slighted those elements of the
solution which can be instituted immediately or in a short time,
at a modest cost by the Egyptians themselves. This lack of balance
and comprehensiveness is the major defect of the Master Plan. In
fact, the Master Plan is not a master plan at all. It is only one
small portion of a plan.

The Pretreatment and Industrial Waste Probiems Need Furtner
Study: The disposal plan recommended by the consultant -- discharge
of nearly raw sewage to the centril Mediterranean -- presupposes a
program of pretreatment designed to keep industrial toxins and
heavy metals from entering public sewers. The United States should
oppose any plan which would result in the toxification of inter-
national waters. If the Sea disposal option is chosen, a monitoring
system to insure that toxics are not passing through the system
should be instituted. The consultant's report does not deal
adequately with the monitoring question.

What pretreatment might mean in the context of Alexandria's
industry is unclear from the consuitant's report. Is pretreatment
practicable for Alexandria's industry? What will be the costs?

Who will bear them? Is the government of Aliexandria prepared to
institute and enforce a pretreatment program? Do they have the
space or the technologies? These questions need to be answered
more fully before significant sums are invested in a system which
might result in severe economic dislocations or environmental
problems.

4-7



-5 -

In the United States, the most qualified experts on indus-
trial waste treatment tend to work for industry. 1 recommend that
the government of Egypt invite the environmental directors of
American industrial corporations with the best environmental
records whose businesses most approximate Alexandrian industries
to meet with Alexandrian industrialists to devise pretreatment and
other wasta treatment programs. The most efficient and least costly
programs will involve process changes and other steps best understood
by industrial engineers. U.S. governitent regulators of industrial
wastes could also offer helpful advice. There is also a small
number of independent consultants and academics who specialize in
industrial waste management.

Two other aspects of the pretreatment problem underscore
the need for advance planning. First, pretreatment programs
usually result in decreases in the quantity ofi waste water produced
(an average of 29% in the United States) and a change in the con-
centration of wastes in the waste stream. Thes2 factors should
influence the design of the entire sewage treatment program. Sig-
nificant financial savings car be realized through anticipating
changes in the industrial waste stream. Failure to anticipate
these changes could result in large, otherwise avoidable costs.

Second, pretreatment programs might generate sludges and
other solid and semi solid residues which need to be handled in
some way. The Alexandrians should consider the feasibility of
combining industrial solid waste management with municipal garbage
and trash collection and street cleaning.

In general, the consultant's comments on pretreatment,
while helpful, are superficial. The suggestion that a portion of
the industrial wastes be diverted from the main system to an evap-
oration lagoon appears to be a good one.

Tne EIS fails to recoynize or exploit the large resource
potential of Alexandria's municipal waste waters. The Aswan Dam
resulted in a sharp decline in the fertility of the Tower Nile.
Alexandria's municipal waste water is a significant non petroleum
based nutrient substitute. It is an important resource which
ought not to be squandered by dumping it into the Sea. The EIS
does not adequately consider the option of using the waste water as
an agricultural resource (land treatment).

The consuitant's estimate of the cost of land treatment is
distorted by the assumption that secondary treatment is needed
before effluent can be used on crops. This is contrary to current
thinking on the subject, as reflected in recent U.S. Environmental
Protection Agency recommendations.
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Alexandria's present land use plan would require that land
treatment facilities be located a large distance from the city.
The consultant assumes that this aspect of the land use plan is
inflexible. No evidence is offered for this assumption. Given
the cost and importance of waste water treatment, such inflexi-
bility would be extremely unwise. The projected costs of land
treatment could be greatly reduced by iocating the system close
to the city. This should have been explored. The consultant
indi. ited that agriculture near the city is being crowded out by
urban sprawl. One of the advantages of land treatment is that
it permits agricuitural land to be located near cities and helps
establish urban green belts. There are numerous environmental
and economic benefits from this arrangement.

The consultant states that the high salt level of the
effluent precludes its use for irrigation. The analysis does not
support this conclusion. A proper analysis would identify the
type of salts involved -- a critical factor -- and review various

"facilitative actions.” These include crop rotation, selection of
salt resistant crops, and dilution of the effluent. The failure
to consider these tactors does not speak weil for the consultant's
understanding of irrigation technology.

Wasce water facility plans should consider a number of
land treatment configurations in order to choose the most practicable
and economical. The consuitant considers only one contiguration --
a single huge facility 90 km. from Alexandria in the western
desert. Development of a number of smaller facilities -- closer in --
might yreatly reduce the cost estimates.

In general, for the reasons stated, the consultant's cost
estimates for the land treatment alternative are, in my judgment,
unreliable.

The consultant also argued that fresh Nile River water
could be brought to the desert region more cheaply than municipal
effluent. [ have two observations on this subject. First, water
with nutrients added nas more agricultural value than "fresh
water." Second, irrigation with waste water senves three functions:
irrigation of crops, fertilization of crops, and waste water treat-
ment. The idea is to apportion the costs among the three functions,
not to impose the entire costs on to the farmers. The combining
of these functions into one operation benefits both the farmers
and the cities. A storage reservoir, for example, is an important
component of a land treatment system and a valuable addition to an
irrigation system.

The most important objection to land treatment is the state-

ment of the Egyptian officials that Egyptian farmers are unwilling
to use effluent for irrigation and that the Ministry of Agriculture
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is reluctant to approve its use. The social acceptability of

land treatment has been a key obstacle to its deployment in the
United States as well as in Egypt. This problem should be con-
fronted head-on. In the United States a program of public educa-
tion aimed at farmers and agricultural organizations has begun

to break down the barriers. Today, land treatment is a preferred
technology in the United States. It has a long history of use

in France, Germany and Australia. Land treatment is employed ex-
tensively in the Middle East, particularly in Libya, Saudi Arabia,
and Israel.

Farmers and agricultural officials from different countries
who use waste water resources should meet with their Egyptian
counterparts to discuss and explore this issue. Other educational
programs should be developed. Upgrading and reforming agricultural
practices is, I know, a difficult task. It is nonetheless an
essential task, which the Egyptians should begin at once. No
country -- not the United States, not Egypt -- is so wealthy that
it can afford to dump its resources into the Sea. However difficult
it may be to educate farmers and agricultural officials to the
agricultural value of properly treated municipal waste water,
failure to do so will create greater difficulties.

The government and industries of Egypt should pay special
attention to the potential of certain land treatment techniques
for handling and detoxifying industrial wastes. This is a rather
new technique which is understooa by only a relatively small
number of waste treatment engineers.

Land treatment, unlike sea disposal, produces clean water.
This is its principal benefit.

The consultant does not provide adequate information for
me to make a judgment as to the feasibility and cost of land
treatment as a complete or partial solution to Alexandria‘'s waste
treatment needs. This subject should be explored more fully by
experts with a record of recent achievements in this field. Such
an exp}oratlon will benefit Alexandria and other Egyptian cities
as weil.

Insufficient Consideration Has Been Given to the Environ-
mental Impact of Sea Disposal: Before the United States government
agrees to assist in a plan to discharge as much as 1400 miliion
gallons per day of nearly untreated sewage into the east central
Mediterranean, the following steps should be taken:

1. The government of Egypt should demonstrate that it
can, and will, prevent the discharge of toxics into
the system.

2. Water quality standards should be developed on the
basis of criteria for the impacted area.
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3. Other discharges into the Mediterranean from
other cities and countries should be identified
so that the cumulative impact of all the dis-
charges can be measured.

4. Simple, low energy, conventional waste treatment
prior to sea discharge should be explored.

5. The environmental impacts of constructing a long
outfall pipe into the Mediterranean should be iden-
tified, and appropriate mitigation measures should
be taken.

6. A creditable biological and chemical monitoring
system should be established, preferably by an
international agency.

I have tried to encourage the Cousteau Society to look
into this question of sea discharge. Captain Cousteau has studied
the pollution problem of the Mediterranean and of the Nile River.
His conclusions as to the environmental impact of the proposed
disposal methods would, I believe, be acceptable to me and to most
Americans. [ hope you can prevail upon him to offer his expert
opinion.

The proposed marine discharge system, if adopted by
an American city, would be contrary to American law. The State
Department should take care that its actions are consistent with
American national policy on marine protection, as that policy is
set out in law and expressed in American position papers at Law
of the Sea conferences and other international forums.

The U.S. Environmental Protection Agency recently published
a detailed set of regulations governing marine discharge of munici-
pal waste. These should be reviewed in great detail to determine
if any of them might appropriately be applied to the situation in
Alexandria.

Legal and Ethical Concerns: The consultant, Camp, Dresser
and McKee, designed the Master Plan and wrote the Environmental
Impact Statement, which evaluates it. I understand that the con-
sultant nas an interest in preparing the final designs and speci-
fications for the project. This procedure is highly irregular.
Usually Environmental Impact Statements are written by persons with
no financiai or other connection with the original designers.

the >tate Department should ook rather carefully into the
ethical and legal implications of its actions in this regard.
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From a practical point of view, the State Department's
decision not to hire an independent reviewer denies to the govern-
ment of Egypt the benefit of a "second opinion" on the proposed
plan. From our point of view, the lack of an independent review
detracts from the plan's cradibility.

Limitations of These Comments: I have never been to Egypt,
never interviewed the managers of community utility systems, never
spoken with farmers, business people and civic officials, never toured
the areas to be served by the proposed system. Many other otherwise
qualified commentators are in the same situation. Like them, I must
rely for basic information on the EIS draft prepared by the consult-
ant. This obviously limits my ability to be useful to A.I.D., and
the government of Egypt.

The government of Egypt should consider sending a delega-
tion of Americans to Alexandria to investigate the situation first-
hand and meet with Egyptians to exchange opinions and perspectives.
The members of the delegation should have no financial or other con-
nections to the consultant. They might include representatives
from the Department of Agriculture, the U.S. E.P.A., a public works
director of a large American coastal city, an engineer with special
qualifications in land application techniques, a marine biologist,
a farmer who uses municipal waste water, and an environmental advo-
cate. Such an effort might mitigate A.1.D.'s failure to choose an
independent firm to perform the EIS.

A Message to the Government of Egypt: I have not had an oppor-
tunity to poll all the members of tne American Clean Water Associa-
tion on the subject of waste treatment for Alexandria. 1 believe,
however, that they would join me in actively supporting American
assistance for any well thought out program for water and waste
management in Alexandria. I am confident that we could help in
mobilizing support from many other American citizens and associations.

The development and management of the water and waste systems
of a great city is an enormously difficult, but exciting challenge.
The government of Egypt has the unique opportunity of building the
most modern, least costly, and most efficient big city water and
waste management system in the world. Some of the recommendations
made here can and should be implemented immediately. Others will
require time and further study. Success demands foresight, careful
planning. If the Egyptians can exercise the same constancy, per-
serverance and patience in the pursuit of clean water and public
health that President Sadat has demonstrated in the pursuit of
peace, their efforts, in my judgment, are sure to prosper.

“ S1n ere1<i3::;//
A (E e
“Lar T verman,

Executive Director, ACWA
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Mr. Albert C. Printz, Jr.

Environmental Affairs Coordinator, AA/PPC
Room 3243 NS

Agency for International Development

U. S. Department of State

Washington, D, C. 20523

Dear Mr. Printz:
NRDC Comments on the Draft Environmental

Impact Statement on the Alexandria Waste
Water Project

The Natural Resources Defense Council ("NRDC") has prepared
these comments on the Draft Environmental Impact Statement ("DEIS")
of the U, S. Agency for International Development ("AID") on its
Alexandria Waste Water Project, following our participation at a
June 22nd briefing at AID/Washington and a review of the document.
While focussed upon this DEIS, these comments are generic in nature.
We have left to other more expert commentators the consideration of
the adequacy of the evaluation in the DEIS of impacts of and the al-
ternatives to the proposed project. Our comments concern AID's en-
vironmental review process; in particular, the potential for conflict
of interest in the preparation of the DEIS, the need to assure that
recommended mitigation measures and monitoring are carried out, and
the participation of host country officials and experts.

I. Potential for Conflict of Interest

There is clear potential for a conflict of interest where
the contractor preparing an EIS has a financial or other interest
in the implementation of the project. It has been generally recog-
nized in the United States that such conflicts will reduce the ob-
jectivity and thoroughness of the environmental review. The new
Regulations for Implementing the Procedural Provisions of the
National Tnvironmental Policy Act, 40 CFR Partsz 1500-1508 (the '"NEPA
Regulations"), thus prevent an applicant from preparing an EIS on
its own application (§1506) and require contractors to disclose that
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they have no financial or other interest in the outcome of the pro-
ject (§1506.5(c)). These requirements apply to all EIS's, even
where impacts to be analyzed occur outside the United States. There
is no indication in Executive Order No. 12114 that environmental
statements required thereby are subject to any less stringent pre-
cautions to assure full and fair consideration of environmental
effects.

Here the DEIS was prepared by a division of Camp, Dresser
& McKee, Inc. ("CDM"). CDM also drafted the Alexandria Waste Water
Plan, in which the project proposed for AID funding was recommended.
The DEIS confirmed the Master Plan's recommendation. Furthermore,
CDM 1is bidding for the design of the waste water system. Under such
circumstances, the objectivity and thoroughness of the environmental
analyses may be subject to compromise.

AID must independently evaluate an EIS prior to its approval
and must take responsibility for its content (§1602.5(c)). Thus, we
are confident that AID will very closely scrutinize this DEIS. Even
more important is that the agency take immediate steps to avoid such
conflicts of interest in future environmental statements, assessments
and other reviews.

II. Mitigation Measures and Monitoring

One central objective of the EIS process is to identify,
discuss, and recommend, where appropriate, measures to minimize ad-
verse environmental impacts. The effective implementation of miti-
gation measures may be essential to achieving success in some project
and to avoiding significant environmental and economic costs in other
AID has available and should utilize a number of means to insu-e chat
mitigation measures recommended in EIS's or environmental ass:»s ments
are carried out. The NEPA Regulations suggest some and also encourag
monitoring of project implementation by the agencies, particularly in
important cases (§1505.3).

The DEIS on the Alexandria Waste Water Project recommends
several mitigation measures for immediate inclusion in the Master
Plan or for adoption after careful monitoring. The DEIS calls for
pre-treatment of industrial waste, proposes the passage and enforce-
ment of a sewer ordinance, and identifies the need for a system of
rubbish collection. AID should condition disbursement of loan funds
upon the adoption of a sewer ordinance and a rubbish collection
system. AID should provide technical and financial assistance for
their implementation and for the comstruction of temporary evapor-
ation nonds and pr -treatment facilities.
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The Master Plan should also detail a system for monitoring.
The DEIS states that monitoring 1s necessary to determine the impact
of sludge deposits at the end of the ocean outfalls, the extent to
which organisms reach bathing areas, and the level of bacterial
pollution from lagoon effluents (DEIS, Vol. I, at 51-52). AID
should include in 1its assistance possible funding for new mitigation
measures 1f monitoring detects problems in these areas. The monitor-
ing also should be undertaken to determine the effectiveness of miti-
gation measures developed in project design and the actual environ-
mental impact of the project. AID should provide help to host
government agencles to develop their capability to take over monitor-
ing of the project's implementation.

IITI. Participation of Host Country Officials and Experts

AID should strive for the full participation of host country
officials, experts, and members of the public in the preparation of
EIS's and environmental assessments. Their involvement 1s essential
if the methods used and lessons learned are to be more widely appre-
ciated and applied, particularly to other development activities
which do not rely upon AID financing. Effective monitoring and full
implementation of mitigation measures can only occur 1if there is
close cooperation with host country officials.

CDM appears to have done an admirable job in drawing upon
local expertise in the preparation of the DEIS. We suggest that the
DEIS include the names of individual host country consultants and of
governmental officials providing data, analysis or comments. This
information would help AID to identify environmental expertise to be
utilized in environmental reviews of its future projects in Egypt.
The implementation plan should similarly svecify those agencies and
institutions which are to carry out mitigation measures and monitor-
ing during project implementation and the assistance to be provided
by AID.

NRDC would be pleased to provide any additional detail re-
quested by AID concerning our comments about the DEIS. We ask that
our comments be considered by AID in the preparation of the final
EIS.

Sincerely yours,

‘/. ——
- \

R . ’7 le -~ .
5. Jacob Scherr
Staff Attorney

Lisa E. Simnson
Legal Intern

€CC: Mr., Stephen F., Lintner
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5.1
5.2

5.3
5.4

APPENDICES

In the course of project review the following materials were deve-
loped to supplement information provided in both the Alexandria
Wastewater Master Plan Study and the Draft Environmental Impact
Statement.

DIFFUSER DESIGN MODIFICATION ALTERNATIVE

TREATMENT LEVEL DESIGN ALTERNATIVES

5.2.A PRIMARY TREATMENT DESIGN ALTERNATIVE

5.2.B  SECONDARY TREATMENT DESIGN ALTERNATIVE

PROPOSED MONITORING PROGRAM - OFFSHORE AND BEACHES

PROPOSED MONITORING PROGRAM - “"SEWER USE LAW"




5.1 DIFFUSER DESIGN MODIFICATION ALTERNATIVE

Indicate how changes in diffuser design and location would effect changes
in the propability of bacterial contamination of beaches, sludge bank
development, and changes in overall far-field dispersion.

Changing the diffuser design while keeping its general location constant
does not appreciably affect cost, nor does it significantly affect the
probability of bacterial contamination of the beaches or far-field dis-
persion. Lengthening a diffuser would increase initial dilution, roughly
in direct proportion to diffuser length; and it may somewhat change the
depositional pattern of settling solids.

Reducing the port diameter and spacing from those specified in Chapter 5
of the Alexandria Wastewater Master Plan Study, Volume IV may increase
the possibility of plume submergence in the summer months. However,
large port diameters (250 mm) are recommended to ensure that the ports
will not clog with rags and other solids in the event that screening in
the treatment process should fail. The final port diameters would be
sized in the design phase.

The chief parameter of interest is distance of the diffuser from shore.
In Table 5.1.1, the comparative capital costs, bacterial levels at
beaches, and far-field dilutions are indicated as a function of outfall
length. Lengths listed range from 4 to 14 kilometers. Lengths of less
than 4 km were not considered, because of the low-salinity lens found
near shore at certain times of summer. This lens is usually 3 to 4 km
wide. Outfall discharges, with whatever degree of treatment, should be
at least 4 km from shore to avoid being trapped within or under the lens.

By procedures described in Technical Appendix 8 of Chapter 1U of the
Draft Environmental Impact Statement (DEIS), Volume II, and specifically
from Section 5-1 therein, predicted fecal coliform levels at beaches are
listed for each length, in terms of the percent of time that levels in
seawater at the beaches is predicted to be less than 10U0 per 1U0 ml and
less than 100 per l0u ml. (Values for & km have been extrapolated.) This
analysis is conservative in that: (1) plume submergence due to density
stratification is not considcred, although it may occur for a significant
fraction of each popular bathing season; (2) the bacterial disappearance
rates used, derived from tests in which sedimentation of some of the bac-
teria was not allowed to occur, are lower than in prototype cases in
which sedimentation dues, in fact, remove many bacteria from a wastewater
plume approaching a beach; and (3) primary sedimentation will remove
bacteria.

If the primary ettlusnt -uspended solids concentration is 30U mg/L, the
load associated with ouU ML/day amounts to 61,000 tonnes/yr. Over an
area perhaps 1 km wide by 10 km long, the settleable portion, reduced by
volatilization, and regularly resuspended by currents and wave motion,
would cause a deposit of several millimeters per year.

5-2


http:ettlu'.rt

Possible development of a blanket of settled solids is discussed qualita-
tively as follows:

Ocean disposal of sludge is found to create the fewest problems when the
bottom is a sandy plain flushed by an active current regime, rather than
a rocky, jagged bottom, or rather than with weak currents. [he same con-
siderations apply to settling particles of primary treatment effluent,

On a rocky bottom particles collecting in pockets and crevices may not be
easily resuspended and dispersed; and thus could negatively impact the
sessile biota attached to the rocky substrate. On a sandy bottom, there
are usually fewer organisms per unic area to be impacted, and resuspen-
sion and dispersion is more likely, provided motion (whether unidirec-
tional currents or oscillatory ~ave motion) is adequate.

The sites presently proposed are far from inshore areas and lagoon in-
lets, and in fact are beyond the rocky bottom regions which extend out
several kilometers trom shore. The Sidi Bishr outfall diffuser site is
on a sandy plain. The Kait Bey diffuser site is on a sandy plateau. [t
is true that there is one more rocky ridge on the sea tloor offshore of
the Kait Bey site; however, predominant currents will not orten carry the
plume over this ridge.

For resuspension and dispersion, it is well to be in waters not so deep
that wave action cannot aid in resuspension. At the proposed Sidi Bishr
site, winter storm waves (typical period of 8.5 sec, typical height 5 m)
can provide orbital motion at the bottom with speeds of up to 0.2 m/sec,
which can initiate motion in unconsolidated calcareous sand grains as
large as 0.2 mmn diameter. Tests by Southern Califrornia Coastal Water
Research Project (SCCWRP) scientists on sludge deposits in Santa Monica
Bay (SCCWRP 1976 Annual Report) indicate that sediment motion is ini-
tiated when current speeds exceed about 0.06 m/sec.

To aid in dispersal of the particulat: natter, it is well to have large
water depth to provide large initial height ot rise of the plume, so that
particles settling may travel farther before falling to the sea bed.

Therefore, based upon our analysis of possible settled solids accumula-
tion we conclude the following:

l. The proposed dischrge sites are far ernough trom shore to be in
sandy not rocky arcas, yet not so deep that wave action cannot
occasionally resuspend any deposits for turther dispersal,

2, Changing the dittuser location would rot substantially alter
such a situation. Lengthening the dittuser would increase the
areal distribution of deposits within 1 km ot the ditruser, but
not qgreatly alter conditions tarther away.

A well engineered outtall system, designed with adequate knowledge of the

marine environment, 15 one ot the most technichlly reliablie types ot
sewage tacility available, The greatest liability is poorly diluted
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nearshore discharge through a fracture in the pipeline. The line must,
therefore, be properly designed and constructed in a conservative manner,
giving consideration to all expected forces and construction conditions.

The impact of failure due to a fracture near the shoreline can be
observed at the present Kait Bey outfall. Large areas of the sea near
shore are discolored and aesthetically revolting; nearshore areas are
subject to strong sewage odors and the beaches are unsafe for swimming.

Institutional support requirements associated with the outfalls include
proper operation of the treatment facilities, particularly in the matter
of screening, so that rags and other solids do not clog the diftuser
ports; periodic inspection of the outfall by a diving team to check for
problems; and a mechanism established so annual maintenance funds are
available.

Navigational buoys should be placed at either end of the exposed portion
of the pipe to warn shipping against anchoring on the pipe. Navigational
charts should be marked, and at appropriate times, "Notices to Mariners"
issued.

There must pbe effective marine monitoring and toxic control monitoring

and regulation, as prescnted in the discussions of the Proposed Monitor-
ing Programs contained in Sections 5.3 and 5.4.
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5.2  TREATHWENT LEVEL DESIGN ALTERNATIVES

5.2,A: PRIMARY TREATMENT DESIuil ALTERNATIVE

iloaify project design to incluge primary wastewater tredtment
prior to disposal tnrough sea outfalls.

SECOMDARY TREATHEMT DESIuN ALTERNATIVE

(8]
-
ne
K

lodify oroject design to include secondary wastewater treaument
srior to disposal througn sea outfalls.

To simolify presentation and 2ase comparisons, these two al ternatives are
aiscussed togetner in this section.

Altarnative “A", consisting of subalternatives Aa and Ab, nhas veen deve-
loped to allow an =valuation of a modification of the racommnenaed plan
whicn provides primary treatment in addition to preliminary treatment
sitn sea outfall disposal. For this mogification the treatment plants
¥i11 incluge screening units, grease and oil removal, grit removal, ana
orimary settling.

Screenings ana grit would oe disposed of to a sanitary landfill. wurease
and oil would either be incineratad on site or hauled away to suitadle
aisposal areas. Disposal of sludge would be oy pumping to nearoy land-
fi1l areas or oy on-site dewatering and disposal to 1andfill areas. The
costs developed in the present plan provide for minimal sludge pro-
cessing. A final decision relative to sludge nrocessing and alternate
aisposal would have to be evaluated at the facilities design stage.
Supject to analysis of the sludge toxics, principally heavy metals, the
rasiaual sludge could oe considerea for soil condaitioning agricul tural
application. Another consideration would de the use of sluage to
jenerate ;as to provide a portion of the energy needs for the treatment
facility.

Treatment units would be covered as required for buffering ana vector
control, and ventilated with provisions for odor control. One such nliant
4ould be constructed at <ait 3ey on lana partially reclaimed from the
s2a. Another piant would be locatea at Ras el Soaa (near Sidi 3ishr).
The existing Jest Treatment Plant would be wodified and upgrided to pro-
vide a third pnlant.

For arimary treatment, tne langtn of tne outfall could 2e decra.s3ed to an
axtent deoendent on tne degree of reliaoility pragicted rtor tie primary
yrocass,  For an operation with low reliadility, tne outfall lengin
sioula pe 1ot lass than tne langtn recommanded for preliminary treatiient;
ror nign reliadility, the langtn way be decreased Dy Lwo Kilometers at
2acn Jutiail. Alternative "Aa" is 2ased on orimary treatment with Lie
outtall langtns in accoraance with the Haster Plan Stuay raconmendation;
Altarnative "AD" i5 Tor primary tredtment ~ith outfails shortensa oy Two
£ilometers at =acn location.



Alternative "B" is similarly developed to allow evaluation of another
modification of the recommended plan. This alternative provides secon-
dary treatment with sea outfall disposal. For this modification it is
assumed that three secondary treatment plants would be built; one to
receive flows now planned to be treated at Kait Bay, one at the West
Treatment Plant, and one at Ras el Soda. Each plant would include preli-
minary units (screenings, grease, oil and grit removal), primary sedimen-
tation, biological treatment (either activated sludge or trickling
filters) and secondary clarifiers. Processing and disposal of
screenings, grit, qrease and sludge would be as described in Alternative
“"A", One addition would be the provision of facilities for processing
waste activated sludge if the activated sludge process should be
selected.

The preliminary, primary and sludge treatment units would be housed and
ventilated as required for buffering and vector control with provisions
incorporated for odor control due to the close proximity of development
at Kait Bey and the potential for development at the Ras el Soda site.

Preliminary analysis indicates that there is insufficient area for con-
struction of the required secondary facilities at the Kait Bey site even
considering land filling in the bay area. Therefore, for secondary
treatment the entire facility would have to be located inland or a por-
tion of the secondary facilities constructed at the Kait Bey site and the
remainder at an inland site. Further evaluation of this alternative, if
deemed appropriate, would be accomplished in the design stage subject to
hydraulic considerations, cost, available land and selected treatment
processes.

The outfalls could be shortened for Alternative "B" because dispersing
currents need not be so great for secondary effluent. However, coliform
counts in secondary effluents are not significantly lower than in preli-
minary and primary treatment effluents and, therefore, summer month
chlorination for disinfection may be required.

The costs associaterd with these alternatives are presented in Tables
5.2.1, 5.2.2 and 5.2.3. Table 5.2.1 presents the total capital costs in
a comparative fashion and is based on the level of detail available. As
indicated the least cost alternative is the approach recommended in the
Master Plan Study consisting of preliminary treatment and long outfalls.
This alternative would provide for adequate protection of the shoreline
and bathing beaches, as described in the Master Plan Study and the Draft
Environmental Impact Statement.

As the degree of treatment increases, the cost of constructing the faci-
lities increases. Alternative Aa, consisting of primary treatment and
long (recommended plan) outfalls, increases the cost over the recommended
plan by approximately 19%; Alternative Ab, consisting of primary treat-
ment and shortened outfalls increases the cost over the recommended plan
by approximately 11%; and Alternative B, consisting of secondary treat-
ment and shortened outfalls increases the cost over the recommended plan
by approximately 74%. 3dased upon satisfactory design, construction, and
operation of these facilities, these increases in cost over the prelimi-
nary treatment alternative cost should be evaluated in terms of the in-
creased measure of protection afforded by the alternative designs.
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Table 5.2.2 presents the estimated land costs associated with each alter-
native. These have been reflected on Table 5.2.1.

Table 5.2.3 presents the estimated annual operation and maintenance costs
associated with each alternative and is, again, based on the level of
detail available. As indicated in the table primary treatment is almost
twice as costly to operate and maintain as preliminary treatment and
secondary treatment is over four and one-half times as costly as prelimi-
nary treatment to operate and maintain.

Parallel with the operational and cost evaluation, the reliablity of the
treatment and d sposal facilities is of prime concern. The recommended
plan affords the highest degree of reliability of the alternatives pre-
sented, since the treatment units are simple, and require the least
training to operate of the alternatives presented. There is little
chance of process upset.

A relatively small amount of standby power will assure continuous opera-
tion of the recommended facility even in the event of power failure.
Maintenance requirements and cost will be minimal. Reliability of
Alternative "A" treatment is also good in respect to process upset except
nerhaps in the sludge dewatering units. Dewatering units require chemi-
cal supplies and are relatively hi gh maintenance itenms. Effluent quality
can be significantly degraded .f dewatering units do not function effec-
tively. System reliability of Alternative “g" is the lowest of all three
alternatives considered here. Upset or operating problems in secondary
and sludge treatment processes are traditionally more severe and frequent
than in the plants affording a lower degree of treatment. Secondary
sludges are significantly more difficult to dewater. The cost of pro-
viding standby power for the secondary treatment units would be prohibi-
tive, so that during power outage these units would be out of service.

The conce: . ,-operly associated with the reliability of the treatment
facility - . function of the impacts associated with treatment failure.
outfall dis.,sal systems tend to decrease the short-term impacts of
treatment plant failures when compared to impacts of failures where dis-
posal is to land, lake, small stream or reuse. Generally, the overall
impacts of treatment failure are consistent with the degree of treatment
required; i.e., significant adverse impacts are felt when systems afford-
ing a high degree of treatment mal function and vice versa. However, the
effects of breakdown of either primary or secondary treatment units is
not likely to have a serious short-term effect with an outfall longer
than about 6 km. However, if repairs or recovery are not made within a
few weeks, tha effects may begin to become evident.

Personnel requirements to operate and maintain the system recommended in
the Master Plan Study are relatively low compared to the Alternative A"
and "B" systems both as regards numbers and degree of training required.
In addition, the level of parts and spare equi pment needed to keep the
plant running is relatively very low for the recommended plan and would
be higher for the Alternative "B" system and significantly higher for the
Alternative "B" plan. Similarly, the amount of sludge residual for dis-
posal is significantly less for the recommended plan system.
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Since power outages and escalating power costs are a concern, the energy
requirements associated with each alternative were considered as a signi-
ficant desigr factor. There is a wide variance in the energy require-
ments for the three alternatives considered in this comparison. All
three alternatives involve the pumping of plant effluent to the sea. The
energy involved in pumping effluent through the long outfall is only mar-
ginally greater than for the shorter outfalls, the principal difference
being the increased friction head in the longer pipeline. This will
amount to about 0.9 meters per km length at peak flow conditions.

The energy requirement for the recommended plan system will be low in
comparison to Alternatives "A" and "B". Relatively small motors are
needed to drive the treatment equipment. In addition, power will be
required to ventilate the plant enclosures. The energy requirement for
the Alternative "A" system will be similar to that of the recommended
plan, except additional power will be required to drive the primary
settlers (small motors) and the sludge handling and dewatering equipment.
This could be significant or nominal depending upcun the type of dewa-
tering equipment selected. The energy requirement for the Alternative
"B" system is estimated to be more than twice that required for

Al ternative "A".



TABLE 5.2.1

ESTIMATED COMPARATIVE CAPITAL COSTS (LE Millions)
(1983 Basis:

Alternatives
Aa Ab B
Preliminary Primary a Primary(a) Secor
Treatment Lonc OF Shorter OF Treat

Sidi Bishr Sea Outfall, km 10 10 8 €
Treatment Plant and EZfluent

Pump Station (560 ML/Day) 18.31 29.25 29.25 65.
Sea Outfall 38.11 38.11 32.00 25,
Kait Bey Sea Outfall, km 8 8 6 4
Treatment Plant (175 ML/Day) )

Effluent Pump Station

(395 ML/Day) 15.54 24.00 24,00 55.
Sea Outfall 23.99 23.99 19.00 14,
Wes* Treatment Plant -

upgrading Pump Station

ané Force Main

(220 ML/Day) 29.42 32.08 32.08 50.

Total Capital Costs 125,37 147.43 136.33 210.

Land Acguisition and

Reclamation Costs 3.54 6.60 6.60 14,
Total Comparative Costs 128,91 154.03 142,93 224,

(a) Costs for the Primary Treatment Increment are based on
minimal processing of sludge. During the design phase
optimum processes for sludae disposal will be established.

(b) Estimated land reclamatic . -=1 land acguisition costs
for comparative purposes .ui,
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TABLE 5.2.2

[y

ESTIMATED LAMND COSTS
(1983 Basis)

Land Regquirements
Preliminary Primary Secondary
Treatment Treatment Treatment

Ras el Soda Site, ha. (Sidi Bishr 5 7 12
Qutfall)
Kait Bey Site, ha. 0.9 4 g*
West Treatment Plant Site, ha. 0 0 3
Total Land, ha, 5.9 11.0 23.0
Land Acgquisition and Reclamation
Costs, Assume 60 LE/sg. m.
Total Land Costs - LE Million 3.54 6.6 14,0%*

*At this site such an area is not available. Therefore
an inland site will be required which will necessitate
considerable modification to the extensive existing east
zone collection system. Costs are presented for compara-~
tive purposes only.



TABLE 5.2.3

ESTIMATED COMPARATIVE ANNUAL OPERATION

AND MAINTEWNANCE COSTS

Ras el Soda Plants

Ras el Soda Effluent
Pump Station

Kait Bev Plants

Kait Bev Effluent
Pump Station

West Treatment Plants
West Pump Station

Total

(1983 Basis)

Average LE Millions/Year

Flow Preliminary Primary Secondary

Ml/Dav Treatment Treatment Treatment
560 1.68 4.20 12.39
560 0.84 0.84 0.84
175 0.74 1.89 4.41
395 0.63 0.63 0.63
220 0.84 2.10 5.46
220 0.63 0.63 0.63

5.36 10.29 24.36



5.3 PROPOSED MONITORING PROGRAM - OFFSHORE AND BEACHES

Develop a program to insure the proper monitoring of aquatic
systems in the vicinity of the sea outfalls and the beaches of
Alexandria.

The proposed monitoring program for the impacts of sea outfalls on
aquatic systems and beaches is outlined below. The institutional
arrangements are suggestions only, based on acquaintance with local con-
ditions and institutions. Steps to confirm the arrangements must, of
course, be taken in concert with the Egyptian organizations involved,
within the outfall design phase.

Monitoring of bacterial levels shall continue at up to 25 beaches along
the Alexandria coast, much as in past seasons (Table 5.3.1). Each week
during the bathing season (June through September) and each month out of
season (October through May), samples of seawater shall be taken from the
surf zone, both in the early morning (5 to 7 am) and in early afternoon
(1 to 3 pm). These shall be cultured for those bacteria that have been
found to best indicate health effects among bathers. The High Institute
of Public Health of Alexandria University has done such work in the past,
and is the logical institution to continue the work. Sampling, cultur-
ing, identification, and counting techniques shall be those used in the
recent High Institute of Public Health/United States Environmental Pro-
tection Agency (HIPH/EPA) study that have proved to be the most satisfac-
tory. Continuing liaison with members of the HIPH/EPA team involved may
be advantageous, as may be the importation of equipment such as millipore
filters.

Monitoring of ecological conditions shall be undertaken annually at up to
50 stations distributed about the Sidi Bishr and Kait Bey discharge sites
(see Figure 5.3.1). The monitoring program should be started three years
before discharge through the new system begins to permit observation of
changes resulting from the discharge.

Monitoring should be done four times (Winter, Spring, Summer, Autumn)
during the first year to see if there are significant seasonal changes.
On the basis of the results, seasonal sampling frequency may be reduced.

Similarly, while monitoring should be undertaken at up to 50 stations in

the early years before and just after discharge begins, the data may then
be analyzed to determine whether essentially the same information can be

obtained with a smaller number of stations, perhaps 25 to 30.

Water quality surveys should include dissolved oxygen (DO), Biological
Oxygen Demand (BOD), suspended solids (SS), nitrogen as nitrate and ammo-
nia, phosphorus as orthophosphate, chlorophyll-a (an indication of
whether or not there is a stimulation of phytoplankton by discharged
nutrients), and water transparency. Water quality surveys should also
include enumeration of the came kinds of enteric bacteria that are exa-
mined in the beach monitoring program, and the two surveys should be
coordinated so that effects from the two main discharges (Sidi Bishr and

5-13



Kait Bey outfalls) may be separated from those resulting from local
discharges and runoff at or near the beach areas. Samples for water
quality analyses should be taken from just below the surface and just
above the bottom at each station.

Temperature and salinity vertical profiles should be taken in the course
of the water quality surveys to indicate the extent of thermal and den-
sity stratification, and thereby help explain the distribution of the
discharge plume and other natural water quality characteristics.

Sediment samples should be taken from each station. Sample analyses
should include conventional grain size analyses, and chemical analyses
for PCB, pesticides, toxic heavy metals (e.g., Pb, Hg, Cd, Cu, Zn), sedi-
ment oxygen demand and percent organic content. The list of toxic
materials sought in analyses should be based in part on a list of those
mater‘als suspected of being generated by Alexandrian industry and sub-
jeci. to control at their source.

For biological analysis of the sediments, it is strongly suggested that a
biological analysis technique such as the Infaunal Trophic Index recently
developed and reported by the Southern California Coastal Water Research
Project (SCCWRP, 1978 Annual Report) be adopted for Alexandria marine
conditions. The SCCWRP Infaual Trophic Index was developed in response
to the very common need to identify specific areas of pollution, and to
be able to distinguish unambiguously between “normal" and "changed" con-
ditions on the sea bed. The virtues of such an index are numerous. Each
sample analyzed can be assigned an index value in a few hours; replicates
are not needed; all species in a sample need not be identified; equal
resul ts can be obtained by different biologists using a wide variety of
equi pment; old data can often be compared with new data; and the results
can be readily plotted on a chart. Furthermore, there is a clear rela-
tionship between the Index animals and organic materials in the sedi-
ments.

In addition to sediment samples, there should be samples taken at each
station by benthic grab (sieved through U.1 mm mesh screen for collection
of infaunal benthic organisms), and by bottom trawl for epibenthic fishes
and invertebrates. Organisms should be identified and counted and diver-
sity determined by conventional methods, to make survey results compar-
able t other, similar studies, as well as using an index such as the
SCCRP Infaunal Trophic Index. Benthic fishes, particularly flatfish,
should be examined for incidence of fin rot and other diseases or malfor-
mations.

Specimens of commercial food organisms (i.e., penaeid shrimp, molluscs if
they are eaten and caught in significant quantity, and one or more impor-
tant benthic fin fish) should be collected during each survey an. the
edible portion analyzed for PCB, pesticides, and toxic heavy metals
(e.g., Pb, Hg, Cd, Cu, Zn).

The Institute of Oceanography and Fisheries is the logical choice of
organization to undertake this field samplings and identification; the
Alexandria hranch has a vessel, the "Faras al Bahr," which is suitable
for such field work.
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To develop an index such as the Infaunal Tropic Index for local con-
ditions, there should be an initial visit to Alexandria by SCCWRP scien-
tists and visits to the SCCWRP laboratory by appropriate Egyptian marine
biologists, before the monitoring program is started, with continuing
liaison thereafter.

Final technical arrangements for the monitoring program should conform
with the Guidelines for Health Monitoring of Coastal Water Quality,
Mediterranean Pollution Monitoring and Research Programme (MED POL),
World Health Organization (WHO), 1977. Key personnel from the High
Institute of Public Health, the Institute of Oceanography and Fisheries
and Alexandria University have participated in MED-POL proceedings to
date. It is strongly suggested that arrangements be made to archive the
data with MED~POL in accordance with United Nations Environmental Pro-
gramme (UNEP) policy of coordinating environmental data world-wide and
the provisions of the "Protocol for the Protection of the Mediterranean
Sea Against Pollution from Land-based Sources."

Further technical support of both beach and marine monitoring in matters
of personnel and equipment may be found in several departments of Alex-
andria University, such as the Oceanography Department in the Faculty of
Science; the Sanitary Engineering Department in the Faculty of Engineer-
ing; and the Faculty of Agriculture. As noted above, final institutional
arrangements must be negotiated with the parties involved.

The monitoring agencies shall be responsible not only for gathering and
analyzing data, but for integrating and archiving the data as well and
for deciding when and where there may be violation of standards or en-
vironmental stress. Should a monitoring agency determine that discharges
from the ocean outfalls are causing unacceptable impacts on the part of
the environment within the agency's responsibility, there must be an
effective administrative procedure established to require the operating
agency to take proper mitigating measures.

The Government of Egypt will have to provide a procedure whereby moni-
toring results, properly interpreted, may influence outfall operation as
is appropriate. Adoption of discharge and water quality standards will
contribute to this end. Furthermore, it would be most advisable to
update Egyptian Law No. 92 of 1962, by adding quality standards for
Marine waters.

Personnel arrangements and estimated costs are given in Tables 5.3.2 and
5.3.3. Final institutional arrangements must await the outfall design
phase.
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TABLE 5.3.1

BEACH LOCATIONS FOR BACTERIAL SAMPLING

1. Anfushi

2. Halka

3. Yacht Club, E. Harbor
4. Xashafa, E. Harbor

5. Mahkama, E. Harbor

6. Chatbky

7. Camp Ceasar

8. Ibrahimiva

9. Sporting

10, &Sidi Gaber
11. Police Club
12, Stanley Bay
13. Glym, Pump Station
14. Glvm, Beach
15. San Sterfano
16, Saray

17. Abu Hief
18. Sidi Bishr
19. Miami

20. Mandara

21, Montaze'.
22. Maamura

(Up to three other locations may be
specified as deemed appropriate.)
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5.4 PROPOSED MONITORING PROGRAM - "SEWER USE LAW"

Develop a program to insui'e the proper implementation of the moni-
toring program for the existing "Sewer Use Law" and the proposed
"Ordinance Requlating Sewer Construction, Sewer Use and Industrial
Waste Discharge."

The Agency to implement and enforce the "Sewer Use Law" (SUL) would be
the General Organization for Sewerage and Sanitary Drainage (GCSSD,.
GOSSD should be reorganized as needed to establish a separate department,
which might be named the Department of Sewer Use Control, with respon-
sibility to implement all aspects of the SUL, including the levy of
penalties and fines. The Department of Sewer Use Control should be
divided into four sections with furthe: divisions or subsections as shown
on the Table of Organization (Table 5.4.1).

5.4.1 Department Head, Department of Sewer Use Control

The Department Head would be responsible to the General uvirector GOSSD
for all aspects of the SUL, its implementation and enforcement. Adminis-
tration of the Uepartinent would be his principal duty but he should also
serve on any permanent advisory committee set up by the General Director.
He should be an administrator (first priority) but preferably with muni-
cipal engineering experience.

5.4.” Residential and Commercial Section

Residential and Commercial Section would be responsible for all aspects
of application for and issuance of permics as well as inspection of in-
stallations and connections for residences and commercial establishments.
The section should be administered by a Section Head and should contain
two subsectiions, one to handle the office work and the other to handle
the field inspections. The office staff should include one or more tech-
nicians experienced in the work of making connections to assist in the
preparation of the applications and permits. Typists and f 1ing clerks
would complete the office administration stiaff. Inspectors would make
field visits to the sites and assure that the work is done properly. The
Department would not make any connections.

5.4.3 Industrial Section

Industrial Section would be responsible for all aspects of application
for and issuance of permits as well as inspection of installations and
connections for industrial establishments. This section would not be
involved in monitoring of effluents for SUL compliance. The functions of
the Applications and Permits and Inspection Subsections would be similar
to those descriped above for the Residential and Commercial Section.
There would be, in addition, a Design and Operations Assistance Subsect-
ion to advise industries and/or their consultants on the desian and ope-
ration of metering and treatment facilities. The staff of this Subsect-
ion would include engineers and technicians experienced in the design and
especially operation, of industrial treatment facilities. The staff of
this Subsection would make periodic visits to the various industrial
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TABLE 5.3.3

PERSONNEL AND COSTS FOR MARINE SAMPLING PROGRAM

(1983 Basis)

Personnel
Supervisor (2 days per month)
Scientist in charge of chemical analysis
Scientist in charge of biological analysis

4 Technicians

Costs

Vessel with crew, fully found $300/day
for 2 days

Per biological sample, $100 x 50 samples
Per water quality sample, $20 x 50 samples

Per sediment sample, chemical analysis
$100 x 50 samples

Miscellaneous costs

Cost per year

SCCWRP* Participation
Initial Involvement

Annual Thereafter

$ 600
5,000

1,000

5,000
3,000
$14,600

$56,000

2,000

x
Southern California Coastal Water Research Project



facilities independently of the Monitoring Section personnel {(described
in Section 5.4.4 below) to keep abreast of the functioning of industrial
facilities. They would maintain liaison with the Industrial Subsection
of the ionitoring Section to advise them of problem plants and to obtain
information about problem treatment facilities and wastes. This infor-
mation would also be utilized in this Subsection's function of assistance
to industries.

5.4.4 Monitoring Section

The Monitoring Section would be responsible for the field inspection or
monitoring of all operating connections. Two Subsections would be pro-
vided, one designated the General Subsection to monitor for general
violations of the SUL and the other, the Industrial Subsection to perform
the monitoring necessary to control industrial wastes discharges. The
General Subsection would make spot checks and generally patrol the ser-
vice area for violations. The personnel of this Sutsection would be
trained sanitary technicians and a secretary to handle office paperwork
and coordination. The Industrial Subsection would make routine and
periodic investigations (through metering and sampling) of the various
industries, perhaps a week at each planrt per year. The Subsection would
be provided experienced junior engineers or technicians to do the
metering and sampling and a staffed laboratory to make the necessary che-
mical analyses. A special studies group would be provided for special,
non-routine studies and investigations. A small administrative group
would handle the Section paperwork and coordination.

5.4.5 Public Relations Section

A fourth section, Public Relations Section, would be responsible for the
education of the public and industries to the SUL and its requirements.
Because the existing law has not been enforced, it is considered
necessary to start fresh to make the public and industries aware of the
SUL and why it is essential that it be enforced. The activities of this
Section should start as soon as possible and may be curtailed or even
eliminated later when the public and industries become accustomed to the
SUL and i.s provisions. The personnel of this Section should be public
relations trained and oriented and should be equipped with the necessary
visual aids, public address equipment, etc. to carry out the program.

5.4.6 Effectiveness

The successful implementation and enforcement of the SUL are totally
necessary for the effective operation of the wastewater collection,
treatment and disposal system. The task of implementation is formidable
and will require not only support by the various levels of government
but full acceptance and cooperation by the people and industries. The
public relations effort must be simple, direct and stress communication.
It will be the key, initially, to the effectiveness of implementation.
The organization setup (Table 5.4.1) should prove adequate to handle the
initial implementation of the SUL and bringing up to date the permits,
applications and records for the existing connections.
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and (Supervisor) (1) Permits Assistant (1) (Supervisor) (1) {Supervisor) (1) (Supervisnar) (1)
Permits l (Supervisor) (1) l Admin. Staff (1)
{Supervisor) {1)
l Inspectors (6) Inspectors (3) Laborer (3)
o
[
~n or — . — - T ¥ l n
N Technicians (2)  Admin, Staff (5) Engineer (1)  Admin. Staff (3) Enyineer Inspectors (3)  Admin. Staff (2) Lab Inspectors (Y) Admin. (2)
(Supervisor) (1)
Chemist (2)
Engineers (2) Technician (4)
1
Technician (3) Laborer (1)
Special Studies
Engineer (1)
Technician (3)
Laborer (2)
Note:
TABLE OF OURGANIZATION (4) indicates number of staff
Departaent of Sewer Use Control

by position
TABLE 5.4.1



TABLE 5.4.2
ESTIMATED CAPITAL AND ANNUAL COSTS

FOR PROPOSED DEPA T QF
(1983 Basis)

Estimated Costs

Initial Costs - (one-time costs to establish) LE $
Vehicles 26 @ 4,000 104,000
6 @ 10,000 60,000
Office Furniture 10,000
Laboratory Facility 50,000 50,000
PR Equipment 5,000 6,000
Monitoring Equipment, Meters 5,000 15,000

LE 174,000 $131,000

Annual Costs

Personnel 122,000
Vehicles, Operaczion, Maint., Repl. 9G,000
Laboratory Supplies 2,000 10,000
Office Supplies 5,000
Misc Supplies & Equip. 10,000 5,000

LE 229,000 $ 15,000
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