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Planned ProjeECIPACTIVITIES

1. Integration of water resources protection aspects into the
investment planning and implementation process in the
wastewater sector

- Support of CDR and other institutions concerning the prioritization. of
wastewater projects as well as the design and site selection for
WWTPs), collector lines and effluent discharge locations;

- Support of CDR concerning the preparation of EIAs for wastewater
projects, with regards, to their impact on the water resources;

- Preparation of best practice guidelines for the implementation of
wastewater projects with special consideration of the aspect of ground
and surface water protection.




SontaminauonxISKSHnomVVastewater:

Currently wastewater is discharged
- into injection wells

- into open cess pits or

- into nearby creeks/rivers/wadis

residences with no wastewater
collection and treatment




SpEcIficiRroblemsiconcermingiWastewatermhreatment

Jeita Catchment

e Tlopography (WW must be pumped up at several locations;
extremely high gradients)

» Electricity: not available 24/7 (max 25%)

» | arge spacing between residential areas (often only up'to 70 % of a village
can be serviced by a wastewater scheme)

» Households cannot be forced to connect to WWW collector lines

 Municipalities have begun to construct VWWW collector lines without coordinating
with the responsible agencies (aim: divert WW out of the village)

* Their concept, material, etc. does not fit with KiWW's/EIBs concept, material, ...

» Geo-risks: karst (sinkholes), tectonics, landslides, rock slides, earthquakes, flooding
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wWastewaterlanmin
2 Implementation Procedure (how it should be)

In order to establish a wastewater scheme (collection & treatment),

- a Wastewater Master Plan (WMP) has to be developed. Thiggbdedefines the

target for a specific planning horizon (e.g. 25 years), i.e. whs * “Nincipally be
done to cover a certain area with adequate collection and tr¢ NO acilities.
The WMP proposes several individual wastewater schemesj. }s a rough

estimation of costs.

 An initial site investigation for the proposed wastewater treappF”
to be conducted to determine their suitability (draft environ
(EIA), especially on water resources). Based on this draft EI\\
is done. h

* The agencies responsible for planning in the wastewater sector (here: CDR, MoEW),
according to the available funds, define which wastewater schemes will be
implemented, what are the exact boundaries of these schemes and what is the time
line for implementation.

* The municipalities involved in the proposed wastewater schemes have to agree to
the planned wastewater facilities.

» Tender documents are prepared and a consultant is contracted to build the
wastewater scheme.

» The detailed site investigation/planning & EIA for the scheme are prepared by the
consultant and discussed with all stakeholders (public participation)

» The wastewater facilities are built and transferred to the agency operating it (\ WEBML)

ts (WWTP) has
ct assessment
Jbte of the WMP




citalCRlaction for Wast ter Eqcilit B
criteria catalogue
» General criteria

» Geological/hydrogeological criteria «+— BGR
* Financial criteria

ANNEX 1: Criteria for Site Selection and Design of Wastewater Facilities in Lebanon
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Siterselection

lireatment plant:

Centralized approach:

Because of impact on water resources the treatment location must be
outside (downstream) ofi the GW catchment of drinking water resources
Also the potentiallimpact by gechazards (flooding, active faults, landslides,
rockfalls;, cave collapse, etc.) must be low.

Collector line:

- should collect most wastewater to reduce groundwater pollution

- must avoid pumpage (pollution risk It not operated)

- cannot be along river (too steep, no possibility for maintenance road)
» only possibility: along escarpment




Project Component 1 :
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Main road collector requires pumping
» high pollution risk

Valley collector goes throug virgin land

» no place to accommodate service road
» high pollution risk due to rockfall risk
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Valley collector not feasible
& environmental objection

&




PRroposediVastewaterrSchemesy January 2011
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‘Planning ot WWischemes)| Ranking of Alternatives for WW schemes
based on Water Resources Protection Aspects

Special protective measures in protection zone 2 necessary for escarpment collector

and Jeita WWTP — Mokhada bridge conveyor/collector

Objected solutions

The Daraya WWTP would\g ated in open karst where sinkholes are reported
fith Jeita cave. Discharge of treated effluent under




ElASTTorWastewaterrEacilities

Proposed EIA Guideline for WW Facilities:

» Standard outline

* Integration of all relevant geoscientific aspects
« impacts on water resources
» impacts from geohazards (tectonic movements, earthquakes, landslides,
rock falls, rock collapse structures, soil liquefaction, soil stability, flooding)

» Technical Report No. 3

Potential negative impacts on the quality of water resources must be
considered separately for all individual components of a proposed
wastewater facility or scheme (collector lines, treatment plant, effluent
discharge location) and mitigation measures must be proposed for each of
those




Standard Outline of EIA for WW Facilities

Introduction

Legislative and Institutional Frameworks
Description of the Project
Description of the Environment o
Impact Identification and Analysis BGR contribution
VITtigating AJVerse FProject Impacts

Environmental Management Plan

Public Involvement and Participation

References

Annex 1: Topographic Map of the Study Area

Annex 2: Geological Map of the Study Area

Annex 3: Hydrogeological Map of the Study Area

Annex 4: Map showing all Components of the Proposed Wastewater
Facility (overview and detailed views)




Impact on Water Resources

Impacts on water resources might be caused by :
Inadequate site selection

Inadequate design (methods, technology, capacities, diameters, etc.)
Inadequate materials

mistakes during installation/construction

mistakes during operation (e.g. inadequate maintenance, monitoring,
etc.)

Impacts of geohazards

Impact of Geohazards

tectonic movements

earthquakes

landslides

rockfalls

rock collapse structures (e.g. dolines)
land subsidence

soil liquefaction (instable soil)

flooding




KIVVI eI RN OJECT

Without pumpage

” ” Kfar Debblane
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BGR EIA contribution final in June 2013
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EIANOIRISPP

detailed geologlcal mapplng at WWTP and collector line
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Environmental Impact Assessment

Rock overburden over Jelta Grotto
Upper level: 60- 80 m
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groundwater protection zones
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Active faults - risk of rockfalls

- ,_'*. Mazzarat Al Ras

landslide & &

rockfall .
e 8 cave c;ollaggg;,“
Sl risk &

_ ©2013 ORION-ME -\

Image @ 2013 DigitaiGlobe




ﬂ' ;\I _-.
T
--1‘:"“:« K
.Jf ; ¥
o4

» i collector line







Riskiofifiodding
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BestiVianagementBPracticerGuideline

The guideline gives recommendations on the potential impact on water
resources with regards to:

» site selection and design process for wastewater treatment plants, collector
lines and effluent discharge points

» selection of the optimal treatment method

» criteria for treated wastewater reuse

« criteria for sludge management

 proposal for monitoring of the treated wastewater effluent, sludge quality
and effects of wastewater reuse and sludge application

» Technical Report No. 2




ProposediStandardiforlireated WWiReuse

Recommendations:
 Treated industrial wastewater and treated domestic wastewater containing a
large share (> 10%) of industrial or commercial wastewater, should not be reused

for irrigation.

» Domestic wastewater reuse classes should be based on health concerns,
hydrogeological criteria and soil characteristics of the area.

Groundwater vulnerability maps should be used to decide where reuse can be
allowed.

» The concept for treated wastewater reuse must be agreed upon with the
potential users before the planning of a wastewater facility. Treated wastewater
will often have to be pumped to the irrigation area so that treatment for reuse in
agriculture will be significantly more costly.

» Public awareness for farmers is needed in order to provide an agricultural
production which is safe for human consumption. Moreover the safety of farm
workers and local population around farms needs to be taken into consideration.

E




ProposediStandardiforlireated WWiReuse

continued

Recommendations:

» Monitoring of treated wastewater quality is very important in order to provide that
no pollution will occur. Monitoring will require a massive increase in laboratory
capacities, which needs to be planned for now.

» where to monitor

» what to monitor

» how often to monitor

» The government agency responsible for the operation of the treatment plant
should also be responsible for the monitoring of treated wastewater reuse. All
impacts of treated domestic wastewater reuse for irrigation on soil, groundwater
and humans have to be monitored regularly.

» Special Report No. 4




IReportsiorProjectiComponent iy

Integration of Water Resources, Protection Aspects into the Investment
Planning and Implementation Process in the Wastewater Sector

Technical Report 1: Site Selection for Wastewater Facilities in the
Nahr el Kalb Catchment (January 2011)

Technical Report 2: Best Management Practice Guideline
for Wastewater Facilites in Karstic Areas of Lebanon (March 2011)

Technical Report 3: Guideline for Environmental Impact Assessments related
to Wastewater Facilities (draft)

Special Report 4: Proposed National Standard for Treated Domestic Wastewater
Reuse for Irrigation

www.bgr.bund.de/jeita
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ReEpontsiorProjeciComponents

Reports prepared with GITEC
GITEC & BGR: Regional Sewage Plan (October 2011)

LibanConsult & BGR: Environmental Impact Assessment for the Proposed
CDR/KIfW Wastewater Scheme in the Lower Nahr el Kalb Catchment (~ June

2013)

I
- www.bgr.bund.de/jeita e
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