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Annex 1. China

Background on River Extraction

According to the China Aggregates Association (CAA), the production of aggregates in China now
mainly comes from crushed rock, which supplies more than 70% of the total national demand of 20
billion tons/year, while river sand, sea sand and recycled construction materials account for less than
30%. Nonetheless, river extraction still remains a very important source of aggregates and sand in
China.

7 . et o 2| In recent years, the Chinese government has strengthened
e A Vo environment protection, particularly in the key eastern provinces
55/ o d and rivers (see map).
Due to the ongoing serious shortage of aggregates in China, and
in order to maintain the stability of rivers and to ensure the safety
e * | Of flood control and navigation, river sand can be legally mined and
_agiu | used after approval of the relevant government departments. This
reflects a concerted change from the past where regulations had at
various times been imposed, only then to be put aside to satisfy
burgeoning construction demand. Regulations now define the river
/| sand mining conditions, with designated mining areas, timescales,
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Figure 1 China Eastern Provinces Rivers
map

Evolution of Governance Framework

In China, the permitting for river sand mining is based on the “River Sand Mining Management
Regulations 2019”. Licenses have to be approved by the Ministry of Water Resources of China. The
conditions for river-dredging permits in China are now very strict, and include requirements on the time,
area, volume, mining depth, operating method, mining equipment, qualifications of technical personnel
and other aspects. For each river basin a River Chief is designated, who is responsible for organizing
and leading the management and protection of the corresponding rivers and lakes.

In 2019, the Ministry of Water Resources reviewed these Regulations and sought comments from the
CAA. The revised Regulations are now legally implemented after approval by the National People's
Congress. Permit approval management is now strict and with strengthened supervision; after getting
the approval, there will be daily supervision and inspection, with a crackdown on illegal river sand
mining. A key role is foreseen for news and social media, informing public opinion and establishing a
reporting system for any illegal sand mining in river channels.

Examples of Licensing Procedures

In 2020, the Ministry of Water Resources approved the “Management Plan for Sand Excavation in
Important Sections of the Yellow River Basin (2020-2025)”. Through scientific planning, the sand mining
of the Yellow River can be realized legally, scientifically and in an orderly way, ensuring ecological
protection and high-quality management of the Yellow River. This is the first watershed sand mining
plan for the Yellow River to be officially issued and implemented.

Also in 2020, “The Yangtze River Protection Law of the People’s Republic of China” was promulgated,
and it came into force in March 2021. The region has established a sand mining permit system for the
Yangtze River Basin, and has made clear regulations on the management of sand mining in the River.



It has a profound significance on the construction and operation of sand and gravel wharves in the
Yangtze River Basin, as well as sand and gravel mining and transportation.

Sand mining is carried out in accordance with the Sand
Mining Management Regulations also in Jiangxi Province.
The mining time, quantity, operation of ships, power and
mining range are specifically determined according to
regulation.

Video monitoring system, GPS positioning system, and
sounding system are used to monitor compliance, (see
example at left).

Figure 2 GPS monitoring systems

Provisions regarding Extraction Practices

In a parallel initiative, in October 2016, the Hebei Provincial Water Conservation Department organized
the relevant technical personnel to investigate the current situation of river sand mining in the Province.
They conducted extensive data collection from China and abroad, looked at actual management of
river sand mining in the province, conducted many investigations and consultations, to complete a
technical specification for safe river mining.

In September 2017, Hebei Provincial Quality and Technical Supervision Bureau and Hebei Provincial
Water Resources Department jointly issued the “Technical Specification for The Safe Production of
River Sand Mining (DB13/T 2549-2017)”, which is the first provincial standard for safe production of
river sand mining in China.

The implementation of this Technical Specification provides a strong technical basis for the
management of river sand mining in the province. It regulates and guides the safe production of river
sand mining and has important and far-reaching significance for protecting the community from river
flooding, ensuring the safety of buildings and villages, and safeguarding the ecological environment.

This standard stipulates the basic requirements for avoiding the impact of sand mining activities of
rivers, by ensuring the safety of water conservation project facilities and buildings/structures across
rivers, through rivers and near rivers, maintaining the stability of the river, protecting the water
ecological environment, and ensuring the safety of sand mining workers and equipment. The key
stipulations it contains are:

e |t requires that the activities in river sand mining shall not affect flood control, the stability of the
river, the safety of construction across rivers, both and near rivers, and the safety of water
supply. Activities must protect the ecological environment.

e |t stipulates that the sand and gravel resources of the river channels belong to the State, and
all mining activities must go through the procedures for approval of sand mining in the river in
accordance with the law. Operators must obtain a permit for sand mining before commencing
mining.

e Before extractive operations commence, the survey line shall be measured in accordance with
the scope and depth approved by the river sand mining permit, and the cross-section and sand
mining elevation shall meet the requirements of the feasibility report accompanying the mining
application.

e It also requires that mining operations should not be carried out during thunderstorms, fog and
high winds. River flood control works, river remediation projects, drainage and drainage work,



reservoir hubs, hydrological observation facilities and culverts shall be classified as no-
extraction areas. Railways, highways, bridges, terminals, waterways, gas pipelines,
communication cables, transmission lines and their ancillary facilities shall also be designated
as no-extraction areas.

The determination of available extraction areas shall be carried out based on the evolution of
the river and the analysis of sediment supply, taking into account the normal operation of the
river, flood control, water supply, navigation, ecology and environment and river-related
construction facilities. The total annual sand mining of the river section shall be determined
considering factors such as sediment replenishment and river sand reserves, and the need for
major infrastructure construction around the river section.

Mining equipment that meets environmental protection requirements shall be used, and it is
strictly prohibited to discharge oil from sand mining equipment and domestic sewage generated
by the operators directly into rivers. The left and right bank mining of the river should be carried
out simultaneously to avoid differential impacts on the river caused by the out-of-sync
excavation.

The cross-sectional slope must not be steeper than 1:3, with potential benching in steep
excavation areas. Mining depth must not exceed 8m and should be determined according to
the upstream cross-river structures, river dimensions and mining sand volume.

For dry land mining, a survey of underground structures shall be conducted prior to mining,
including the engineering master plan and facilities. Mining shall be stopped in the event of
discovery of unknown underground structures. When cultural relics and monuments, fossils and
permanent installations are discovered they shall be properly protected and promptly reported
to the relevant departments for investigation.

Before underwater mining commences, sand mining equipment and mining methods shall be
determined according to the soil quality of the riverbed, the particle size of the mining material,
the degree of loose material, the depth of water, the depth of the mining, the speed of the water
flow and the performance of the supporting sand barges.

Excavated sand and gravel materials are not allowed to be stacked in the river and must be
transferred and cleared out of the river management area. Discarded materials may be
temporarily stacked in the stacking yard designated in the feasibility report for sand mining, and
shall not expand the occupied area of stacking without authorization.

When constructing a transport road that crosses the embankment, it is strictly forbidden to dig
through the embankment. Fit for purpose vehicles should be used to transport sand and gravel.
Overloading of vehicles is strictly prohibited. Transport vehicles should cover their loads and
the sand and stone yard should be sprinkled with water to eliminate dust generation.

Sand mining operations shall appoint a full-time on site safety manager in accordance with the
relevant provisions of the State. The full-time safety manager is responsible for the on-site
supervision and inspection of the safety processes associated with sand mining. If a security
hazard is discovered, it shall be reported to the person in charge in a timely manner, and when
an emergency situation directly endangers personnel the operation shall immediately stop.

Before working on a sand mining vessel, it is required to conduct a ship inspection in accordance
with the regulations and obtain the inspection certificate. Personnel should go through
professional and technical training, obtain a certificate of competency, and hold a current
certificate while on duty. All crushing and screening machinery, feeders and belt conveyors must
meet detailed safety requirements.



Monitoring of Compliance and Tracking of lllegal Activity

Previously, illegal sand mining activities had low criminal costs, with convictions difficult to obtain and
low sentence periods. Now with the implementation of the Supreme Law, the legal basis for illegal sand
mining punishment has been firmly established in China, where participants may be fined and
sentenced to imprisonment of up to seven years. However there are still loopholes, and under the drive
for profits, illegal sand mining can emerge despite repeated prohibitions.

Irresponsible extraction is now being tackled on four fronts, namely by:

1. Use of social media to encourage whistle blowing and widespread publicity when persons
responsible for illegal sand mining in river channels are convicted.

2. Promoting the reform of comprehensive water administration law enforcement and
strengthening the deployment of law enforcement teams.

3. Strengthening inter-departmental cooperation and establishing a mechanism for rapid
coordination and prevention.

4. Strictly implementing the administrative licensing system for river sand mining.

Responsible Importation of Sand

In order to alleviate the shortage of natural sand in China for the construction of “new infrastructures
and new-type urbanization and key projects for national development”, the China-Malaysian Weiye
Group and the Malaysian government in 2020 signed a 15-year sand mining franchise and customs
clearance rights for the middle section of the Pahang River, Malaysia, and plans to complete exportation
and domestic sand supply of 50mt in 2021. It demonstrates that importation of sand (including
alternatives such as M-Sand) can be an economically feasible potential solution to address short term
shortages of sand which may arise if extraction is banned or strongly restricted.

Also in 2020, the Philippine Jianming Group and Beijing Construction University signed the “Philippines
Natural River Sand Industry-University-Research Cooperation Agreement” to carry out industry-
university-research cooperation around the efficient use of Philippine river sand in concrete and mortar
fields. Natural sand from Russia, North Korea and other countries has also been exported to China,
which is an effective supplement to the shortage of natural sand in China.

It appears that, through the most recent sand import contracts, China is beginning to ensure that
imported sands are responsibly sourced.

Key Learnings

Good Practices:

e Ownership: River sand and gravel resources vested at National/Federal level.

e Guiding legislation: Both Environmental and Water Legislation backed up by specific Sand
Mining Regulations.

e Permit Conditions: Permits include requirements on the time, area, volume, mining depth,
operating method, mining equipment, qualifications of technical personnel and other aspects.

e Licenses approved by a single central government authority.

e For each river basin a River Chief is designated, who is responsible for organizing and leading
the management and protection of the corresponding rivers and lakes.

e Compliance: Video monitoring, GPS positioning and sounding systems, reinforced with daily
supervision and inspection by enforcement teams with a news and social media, public
reporting system for any illegal sand mining in river channels.



Sanctions: Legal process has been clarified for prosecuting those responsible for illegal sand
mining activities with imposition of fines and prison sentences of up to seven years.
Technical Requirements:

a. No mining operations to be carried out during thunderstorms, fog and high winds.

b. No-extraction areas include: River flood control works, river remediation projects: drainage
and drainage work; reservoir hubs; hydrological observation facilities and culverts; railways;
highways; bridges; gas pipelines; communication cable; transmission lines and their
ancillary facilities.

c. Prohibition of any oil discharge by equipment or sewage from workers into the waterway.

d. No slopes >1:3. Maximum mining depth <8m. Work both sides of the river simultaneously
to avoid differential impacts.

e. Specific constraints on selection and approval of mining equipment, with certification
required for dredgers.

Safety: Dedicated on-site safety manager and technically safe equipment to be used.
Publicity: Use of publicity and social media to detect infringements and to communicate
examples of penalties.

Other Sand Sources: Sand can be imported from responsible international sources to fulfill
demand needs.

Professional and active aggregates association for responsible operators.

Pitfalls:

Relaxation of permitting and compliance requirements when sand shortages threaten the
schedule for important construction projects. This inconsistency undermines the strength of
measures and disincentives.

Continuing relatively low criminal costs and loopholes in the sanction regime.

Historic poor implementation of relatively good legislation.
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Annex 2. India

Background and Current Situation

Following several mis-starts, India provides a positive case study in the phasing out of irresponsible
sand extraction (Fig 1), while a particular feature in their case is a sustainable replacement of natural
sand by manufactured sands (Fig 2). This has taken many years to achieve, but commendable success
is now being achieved. Of the total national aggregates demand of 6 billion tons (bnt), some 1.3bnt is
sand, of which latter almost 0.6bnt (40%) is now manufactured sand. This is a major shift compared
with the situation in 2015, when M-sand represented only some 10% of the then annual production of
sand of 0.7bnt.

ensuring sustainaaLe SAND MINING g B
For sustanasLe DEVELOPMENT

ANaior
Sustaiaabie Sand Mining and preventon of llegai Sand Mining,

Figure 1 Illegal sand mining from riverbeds Figure 2 Government promotion of M-Sand

Development of Governance Frameworks

Part of the problem historically was that, in India, sand and aggregates were deemed to be a “Minor
Mineral” under the “Mines and Minerals (Development and Regulations) (MMDR) Act of 1957”, and as
such were to be regulated by State authorities rather than federally. It defined “Minor Minerals” in its
Section 3(e) as “building stones, gravel, ordinary clay, ordinary sand other than sand used for
prescribed purposes and any other mineral which the Central Government may, by notification in the
Official Gazette, declare to be a Minor Mineral”’. Thus, authority on regulation of sand mining was
designated to the States.

Due to increasing adverse impacts on rivers, beaches and water tables, various further legislative
initiatives followed, summarized in the sections which follow.

The Andhra Pradesh Water, Land and Tree (WALT) Rules, Section 23, 2004

In 2004, the State of Andhra Pradesh was the first to establish its Water Land and Tree Rules, in which
Section 23 refers to sand mining, which document is still used as a key reference point for the industry.
Its main provisions included:

Areas where sand mining is affecting ground water regime have to be notified and transportation of
sand must be prohibited. Sand extraction may be permitted in notified areas for local use only in the
villages or towns bordering the streams, but must not affect irrigation for drinking water or be used for
industrial purposes. In addition, detailed requirements include:




e The sand leaseholders shall not operate within 500m of any existing structure such as bridges,
dams, weirs or any other cross drainage structure, or within 500m of any ground water extraction
structures.

e The streams/rivers where the thickness of sand is quite good (more than 8m) the depth of
removal may be extended to 2m but in no case beyond. Sand mining shall not be permitted in
streams where the thickness of sand deposition is less than 2m. The depth of removal of sand
shall be restricted to 1m particularly in minor streams where the thickness is more than 3m and
less than 8m.

¢ Sand quarrying shall not be permitted within 15 meters or 1/5 of the width of the stream bed
from the bank whichever is the greater. The sand quarrying shall be restricted to depths above
the water table recorded during monsoon and in no case affect the water table.

e The quantity of sand deposited annually in every stream or river shall be monitored by
establishing observation stations along the stream course.

The Government’s Sand Mining Management Guidelines, 2016

@ The next attempt at national level to address the sand mining issue was
e through the Government's Sand Mining Guidelines of 2016. These
R s orones recognized that sand and gravel were one of the most important

2016

construction materials. Ensuring their availability was vital for the
development of the infrastructure in the country.

It was also recognized that sands were also vital for the health, physical
character of the river and the different important functions of the river.
Therefore extraction of sand and gravel from the river bodies has to be
regulated and done with adoption of required environmental safeguards.

Figure 3 Sand Mining
Guidelines of 2016

In order to make these resources available, it encouraged a mapping of these sand deposits at the
district level; identification of appropriate sites for extraction; appraisal of the extraction process; putting
in place the required environmental safeguards and; rigorous monitoring of the volume of extracted
material to ensure sustainability of the entire process.

It advocated the district as the unit of administration that is best placed to do the mapping of these
resources and to adopt the best environmental practices for extraction of these materials and monitor
extraction and movement. Recommendations for management of sustainable sand extraction were the
key objective of the Guidelines. Emphasis was given to the setting up of monitoring plans to provide
data on profile changes and sediment transport capacity to enable the authorities to evaluate the long-
term effect of the mining activities both upstream and downstream of sand extraction sites.

Special emphasis was given on monitoring of the mined out material, so the use of IT and IT enabled
services for effective monitoring of the quantity of mined material and transportation were made a part
of the Guidelines. Promotion of manufactured sand, artificial sand and alternative technologies in
construction materials and processes were also required for reducing the dependence and demand on
naturally occurring sand and gravel.

Ministry of Water Resources, Draft Policy on Sediment Management, 2017

In order to address over-extraction from a water resources perspective, the Ministry of Water Resources
produced its Draft Policy on Sediment Management in 2017. It recognized that a deep understanding
of key physical processes of rivers including sediment transport, bank erosion and associated channel
mobility was of crucial importance for defining river restoration and management strategies. They



believed that most alluvial rivers had experienced increased sedimentation or bed-load deficit, both due
to natural processes and series of human interventions in the river catchment or on river itself.

Common practices carried out by river management agencies had demonstrated that sediment
management had rarely been based upon best practices developed on scientific knowledge. For these
reasons, a different approach to sediment management was deemed desirable, incorporating: (i)
knowledge and management of sediments at the basin scale and (ii) a wider application of available
scientific knowledge. While keeping the rivers in pristine condition was and is the ultimate goal,
development of civilization has always been on the banks of the rivers was always a challenge.
Accordingly, for sensible and sustainable sediment management in rivers and reservoirs, it was
necessary to adopt silt management policies for each State and district.

Main Provisions of the Ministry of Mines Sand Mining Framework, 2018
§§ As the 2016 Guidelines had not been successful, the Government’s
T OF s launched the Sand Mining Framework of 2018, again recognizing that the
. legal and administrative control over Minor Minerals vested with the State
SELCRUNINEE  Governments. However, different State Governments had made different
HEINEAIY rules for awarding, regulating and administering the sand concessions
granted under the rules.

It was also recognized that production of sand was not uniform across
seasons with shortages faced in many jurisdictions. Due to uncertainties in
supply, the selling rate of the material varies significantly leading to black
marketing and illegal mining of the mineral, which also had adverse
environmental impact.

Figure 4 Sand Mining
Framework of 2018

It recognized that issues of illegal mining, environmental damage, low extraction costs, high sand prices
and quality of sand that were interlinked with each other are prevalent across many States. A committee
chaired by the Union Secretary, Ministry of Mines comprising of officials of State Governments was
constituted in 2017 to look into the various issues relating to sand mining and to prepare a framework
that could be adopted by States while undertaking sand mining. A group with Indian Bureau of Mines
(IBM) officials along with external advisers was constituted and asked to visit various States to
understand the situation on the ground and to interact with State/district authorities, lessees and
consumers. Feedback from the public at large was also solicited by publication of a draft report.

States faced different geological endowments, demand, supply scenarios, and had different objectives
of their sand policies. The group visited 14 States, and experience was gathered by the visits of the
group to the field to document existing best practices, as well as to analyze and evaluate the field
situation. States, which were visited by the group, are Assam, Andhra Pradesh, Chhattisgarh, Haryana,
Guijarat, Karnataka, Madhya Pradesh, Maharashtra, Punjab, Rajasthan, Tamil Nadu, Telangana, Uttar
Pradesh and Uttarakhand. Relevant data and documents were sought from all States.

Based on this exercise and deliberations of the committee, the 2018 Framework was developed to
assist the States to study this report and arrive at an appropriate policy and administrative system to
best address their State specific needs.

The Enforcement and Monitoring Guidelines for Sand Mining, 2020

: The Government again addressed the growing challenge of illegal sand
mining in its Enforcement and Monitoring Guidelines of 2020, to provide a
basis for preventing illegal mining, transportation and storage of minerals.

Enforcement & Monitoring

Guidelines for Sand Mining

This was motivated by the ongoing high level of illegal mining cases in
India, where in some situations, enforcement officers had lost their lives

P while carrying out their duties in curbing illegal mining incidence. Curbing
& of illegal mining had the perverse effect of leading to excessively high sand

T SR e o e prices (see Fig 6) and a loss of revenue to the State and degradation of



The 2020 document was supplemental to the “Sustainable Sand Mining Management Guideline-2016
(SSMG-20167). It applied to all sources of sand in India including:

River (riverbed and flood plain).
Lakes and reservoirs.
Agricultural fields.

Coastal / marine sand.
Palaeo-channels.
Manufactured Sand (M-Sand).

The objectives of these guidelines included:

e |dentification and Quantification of Mineral Resource and its optimal utilization.

e Regulation of Sand & Gravel Mining in the Country since its identification to its final end-use by
the consumers and the general public.

e Use of IT-enabled services & latest technologies for surveillance of the sand mining at each

step.

Reduction in demand and supply gaps.

Setting up the procedure for regular replenishment studies.

Instituting post-mining Environmental Clearance Monitoring.

Setting up a procedure for Environmental Audit.

Controls over the instance of illegal mining.

Pre-requisites for sand mining operation included for example that no river bed mining operation was
allowed in the monsoon season, and that regular monitoring of mined minerals and their transportation
and storage must be ensured and all information shall be captured at a centralized database so that
easy tracking of illegal material can be done.

Use of latest remote surveillance and IT services would help in effective monitoring of the sand mining
activity and also assist the State governments in controlling the illegal mining activity in the country.
Thus, there is a need for an effective policy for monitoring of sand mining which can be enforced on
the ground. These guidelines focused on the effective monitoring of the sand mining from the
identification of sand mineral sources to its dispatch and end-use by consumers and the general public.
Further, the effective monitoring and enforcement require efforts from not only Government agencies
but also by consumers and the general public.
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Development of Extraction Practices in the State of Telangana

A leading success story is the State of Telangana (Fig 7), which is actively phasing out illegal extraction
and, where feasible and sustainable, replacing natural sand by manufactured sands (“M-sands”), where
already 45% of sand now used is M-Sand. This has had the parallel very beneficial effect of stabilizing
sand prices at much lower levels.

Dredging of rivers in the State is generally no longer permitted, apart from dam areas where sand and
sediment have built up. Licenses have to be issued by state government authorities, and a detailed
extraction plan has to be developed by the mine operator for approval by the authorities. Activities must
be curtailed in times of flooding or monsoon, though there is recognition for creation of water surge
capacity in times of flooding.

The mechanism is that the State Government constitutes a State Level Sand Committee, to implement
the WALT 2004 Rules, these Committees including inputs from the respective Ground Water, Irrigation
and Conservation, Revenue and Mines & Geology Departments. For Telangana State, the main focus
is sand from notified streams and from de-silting of irrigation projects on the Godovari River. The
Committee is empowered to supply 95% of available sand with a fixed market price, and to curtail the
intervention of middlemen.

It has strong powers to curb illegal mining through CCTV surveillance with GPS monitoring, setting up
check-posts with weighbridges and the power to arrest unauthorized operators and transportation.
There are fines for first and second offences ranging up to Rs100k (US$1400), with power to seize
loads and trucks after a third offence There were almost 5,000 offences recorded in the year 2018/19,
(possibly indicating that the level of sanction is too light). Sand quantities are checked using
weighbridges, operational details are monitored on an app. lllegal activities are policed by mobile
squads, which have power to impose significant fines and to confiscate sand loads or even the trucks.
Compliance is reinforced by using drones for remote monitoring.

Development of Manufacture Sand (M-Sand)
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Figure 8 Modern quarries in the State of Telangana Figure 9 Modern quarries in the State of Telangana producing M-
producing M-Sand Sand

In parallel, the Committee is incentivizing hard-rock quarries (see Figs 8 and 9) to produce
manufactured sand through power supply concessions, soft loans and favorable permitting. Another
major benefit of the move to M-Sand is that the inflated prices for illegally extracted natural sand have
now disappeared as the quarry operators produce sufficient high-quality M-Sand to supply the
construction market. Thus, the State has, through indirect controls of both river sand and manufactured
sand production, successfully balanced the sand supply/demand situation to the benefit of all
stakeholders. The sand mining policy in Telangana State is now being rolled out to other southern
Indian states that seek to emulate Telangana best practice.

Comparison of Technical Properties of M-Sand compared to Natural Sand
The properties of M-Sand are proven to compare very favorably with natural sand:

¢ While M-Sand has a more particles passing through a 150-micron sieve, the overall grading

curve falls within the Indian Standard 1S383 zone Il limits.

The bulk density/specific gravity of M-Sand and natural sand is comparable.

The silt content of M-Sand is much lower than that of natural sand.

The chemical characteristics of M-Sand are similar to those of natural sand.

While the water absorption of M-Sand is somewhat higher, with good mix design, concrete and

mortar using M-Sand have higher compressive strength.

e Tests on chloride content, water permeability and on drying shrinkage all confirm satisfactory
performance of M-Sand in concrete.

Key Learnings

Good Practices:

e Essential to achieving success was a dialogue between States in recognizing scale of challenge
and in arriving at consensus on implementation.

e State of Telangana was first to successfully regularize rigorous permitting, led by State
Governor as project manager, cooperating with other State agencies.

e Guiding legislation: Both Environmental and Water Legislation backed up by specific Sand
Mining Regulations. Greater focus on sediment management incorporating: (i) knowledge and
management of sediments at the basin scale and (ii) a wider application of available scientific
knowledge.

¢ Commercial Impact of Enforcement of Legislation: Imposition of regulations resulted in supply
shortages in certain States, resulting in turn in higher sand prices. This provided the financial
incentive/justification for investment in alternative sand solutions, such as manufactured sand
using Vertical Shaft Impactor technology, supported by incentives. In turn, this technology
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improved supply and prices fell, while regulatory enforcement is facilitated from having fewer
fixed point quarries to monitor.

e Auctioning Blocks for Extraction: Use of auctioning has multiple desirable effects: increasing the
cost of extraction; ensuring only professional lessees receive permits and; raising finance to
fund the activities of regulators, monitoring and enforcement.

e Permit Conditions: Permits include requirements on the time, area, volume, mining depth,
operating method, mining equipment, qualifications of technical personnel and other aspects.
Pre-requisites for sand mining operation included for example that no river bed mining operation
was allowed in the monsoon season, and that regular monitoring of mined minerals and their
transportation and storage must be ensured and all information shall be captured at centralized
database so that easy tracking of illegal material can be done.

e Compliance: Use of IT-enabled services & latest technologies for surveillance of the sand
mining together with video monitoring, GPS positioning and sounding systems, reinforced with
daily supervision and inspection with news and social media, public reporting system for any
illegal sand mining in river channels. lllegal activities are policed by mobile squads, while
compliance is reinforced by using drones for remote monitoring.

e Sanctions: Legal process has been clarified for prosecuting those responsible for illegal sand
mining activities with imposition of fines, confiscation and prison sentences of up to seven years.

e Technical Requirements:

a. No extractive operations within 500m of any existing structure such as bridges, dams, weirs
or any other cross drainage structure, or within 500m of any ground water extraction
structures or where the thickness of sand is <2m.

b. Maximum extraction thickness = 2m, but only where the thickness of sand is > 8m.
Extraction to be <1m where the thickness is > 3m and <8m.

c. Sand quarrying shall not be permitted within 15 meters or 1/5 of the width of the stream bed
from the bank whichever is the greater.

d. The sand gquarrying shall be restricted to depths above the water table recorded during
monsoon and in no case affect the water table.

e. In one State, there is a interdiction against river dredging, apart from dam areas where
sand and sediment have built up.

f.  The quantity of sand deposited annually is monitored by establishing observation stations
along the stream course.

g. No mining operations to be carried out during the monsoon season or in periods of heavy
rain.

h. No-extraction areas include: River flood control works, river remediation projects: drainage
and drainage work; reservoir hubs; hydrological observation facilities and culverts; railways;
highways; bridges; gas pipelines; communication cable; transmission lines and their
ancillary facilities.

i. Prohibition of any oil discharge by equipment or sewage discharge to the waterway

j- No slopes >1:3. Maximum mining depth <8m. Work both sides of the river simultaneously
to avoid differential impacts.

k. Specific constraints on selection and approval of mining equipment, with certification
required for dredgers.

e Other Sand Sources: Specific measures to reduce/manage demand and supply gaps.
Promotion of manufactured sand, artificial sand and alternative technologies in construction
materials and processes were also required for reducing the dependence and demand on
naturally occurring sand and gravel.

Pitfalls:
¢ In legislation dating from 1957, sand was deemed to be a “Minor Mineral” and so was relegated

to State rather than federal control.
e Good sand extraction guidelines stemmed from 2004, but were generally not applied.
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Various sand extraction guidelines were issued in 2016, 2017 and 2018 but not successfully
implemented until 2020; mis-starts resulted in patchy/poor historic implementation of relatively
good legislation/guidelines.

lllegal extraction plus strong sand demand had led to very high sand prices.

Damage to water table and scarce supplies remains an additional driver of change.

Continuing relatively low criminal costs and loopholes in the sanction regime. Despite arrests
and fines for first and second offences ranging up to Rs100k, with power to seize loads and
trucks after a third offence, there were almost 5,000 offences recorded in a single State in just
one year (2018/19).This level of infringement suggests that the penalties are too modest and
an insufficient deterrent.
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Annex 3. Malaysia

Background and Current Situation

Historically, most aggregates used in Malaysia were extracted from its rivers, however nowadays most
of the 100-120mt/year national demand is supplied from hard-rock quarries, supplemented by recycled
demolition materials. The crushed stone sector is represented by the Malaysian Quarries Association.
In contrast, the sand and gravel sector, based predominantly on river extraction, so far has no national
industry representation.

Governance Framework

The then Ministry of National Resources and Environment developed the Minerals Development Act in
1994, which later led to the Malaysian Natural Minerals Policy 2009, though neither at the time
specifically defined any form of aggregates to be a mineral. It was not until 2011 that granite and
limestone, the most common hard-rock sources of crushed stone were defined as minerals, introducing
a specific permitting regime for producing those crushed stone aggregates.

In parallel, the long-recognized undesirable negative impacts of river extraction of sand were separately
addressed.

s ek ss In 2009, the Department of Irrigation and Drainage (DID) within the

SO e S Ministry of Natural Resources and Environment produced the “River
OEPARTENTOF HRKGATON A0 ORAMAGE ALY Sand Mining Management Guideline”, covering both in-stream and off-
channel extraction of sand (see left).

=

Quite uniquely, it covered in detail the calculation of sediment transport
in rivers, the impacts of mining on channel stability, and went on to
determine appropriate extraction methods and suitable sites. It also
had detailed monitoring requirements covering sand replenishment,
geomorphology and hydrology, as well as detailed advice on riparian
habitats.

Figure 1 River Sand
Mining Management Guideline

The Guidelines for example gave precise recommendations for maximum depth of in-river excavation
and setback required for excavated materials (Fig 2) and floodplain excavation pit geometry (fig 3).
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Figure 2 Guideline requirements for in-river excavation Figure 3 Guideline requirements for flood-plain excavation
and stockpiles

Methodology for Establishing Sustainably Extractable Quantities

Moving beyond the very detailed calculation methodology included in the 2009 Guidelines, in more
recent years, several notable papers have advanced further research (listed in references), which have
led to the 2020 Guidelines outlined in the next section.

Licensing Provisions and Procedures

The 2020 “Guidelines for Mining and Processing Sungai Sand” were developed on a cooperative basis
by the Peninsular States of Kedah, Perak, Selangor, Pahang and Kelantan. Permitting is delegated to
the Department of Irrigation and Drainage (DID) in the District Land Office or State Director of Lands
and Mines or State Economic Planning Unit. The DID is required to ensure that the river condition is
always protected in terms of stability, environment, pollution, etc, and that administrative conditions to
control the activities of sand mining operators are in place, while taking into account local needs.

The methods that are being considered to extract sand from riverbeds are as follows:

a) Dredging.

b) Pump and pontoon.

C) Dragline or hydraulic excavators.

d) Manpower with shovels and canoes.

Among the most popular methods are pumps and excavators while dredges are mostly used in
estuaries and large rivers only.

The activity of taking sand material from the riverbed can cause several problems and among them
are:

a) Erosion and instability of riverbanks.

b) Changes to the river ‘regime’.

C) Barriers to river water flow.

d) Disruption to water transport movement.

e) Damage to the river environment.

f) Deterioration of water quality downstream.

Q) Sediment in the water intakes and others downstream structures.

On the other hand, sand extraction activities, if managed well, can reduce sand deposits at the head
and at the mouths of rivers. This can not only reduce the incidence of floods but also facilitate the
passage of water transport. In this regard, the Department of Irrigation and Drainage (DID) can play an
important role by ensuring that every sand application received, is carefully considered in advance.

Before approving an application for a sand extraction permit, the following criteria need to be
considered:
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a) Sand production location.

b) Sand production method.

C) Sand stockpile method.

d) Protection of river conditions and environment.
e) Required Application Documents.

Recent Case Study of Responsible Extraction in Selangor

In Selangor, near Kuala Lumpur region, there is a particularly good
example of responsible river extraction by the State-owned

company, Kumpulan Semesta Sdn Bhd, described in the video:
https://www.youtube.com/channel/lUCGgiKIxmfErk8p20ANY82RQ.

Representing Malaysia, the Company achieved international
distinction in the “Best Practices in Sustainable Mineral
Development” category at the ASEAN Minerals Awards in Bangkok
in 2019.

Figure 4 Selangor Map

This activity has strict permit conditions, particularly focused on the containment of any effluent from
extracted aggregates. Some 0.6-1.0mtpa is extracted, representing up to 10% of the local demand. In
this case, dredging was not allowed, extraction is by pumping only, based on extensive prior
environmental impact assessment. The extraction provides positive effects on maintaining river flow
and reducing flooding through providing reservoir storage. Detailed requirements for specific sections
of the river are summarized below:

Requirement by Jabatan Pengairan Dan Saliran (JPS):

1.

2.

~No

To prepare a survey plan with 50m chainage and bore log profile to identify the allowable volume
for sand extraction based on river width.

To ensure that the extraction is carried out in the middle third of the river only and the operator
is not allowed to carry out any extraction works at the river berm and bund.

To always provide a buffer zone of 20/50m from the river banks and always maintain the earth
drain along the stockpile area to prevent effluent flowing back into the river.

To ensure the excavator or any machinery do not interfere with water flow or increase the risk
of flooding.

To ensure that the berm and bund is protected all the time and any damage done to the structure
shall be under operator responsibility.

To prepare sediment pond design for sand washing, prepared by certified consultant.

To provide floating barrier/oil boom to mitigate the risk of oil spillage and total suspended solids
from the de-silting and sand-washing activity.

Requirements by Lembaga Urus Air Selangor (LUAS):

1.

2.

To prepare sand-washing scheme with closed circuit system complete with hydraulic calculation
for tailing pond design by professional engineer.

To ensure the stockpile area is located at least 30m from the river bank to avoid the sand from
entering back into the river caused by surface run-off.

To prevent any activities, such as river diversion, straightening, backfill or any other activities
regarding the water body without prior assent of the authority.

To ensure no other structure or any activity can be constructed or done within 50m from the
river bank without prior approval from the authority.

To apply for Written Consent and other license, such as Water Abstraction License and Effluent
Licence, before commencing any activity.
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6. To prepare mitigation plan to control any pollution to the water body such as oil and grease

spillage or turbidity due to high suspended solids caused by river de-silting and sand washing.

7. To do rehabilitation on any abandonment land or area after work completion.

Monitoring of Compliance and Tracking Illegal Activity

Activity of a few irresponsible operators in this region (now less than 5% by volume) has been curtailed
through close monitoring of activity and transport vehicles using GPS tracing, thanks to 200 dedicated
state staff to police illegal activity.

This case study stands in contrast to media reports of previous irresponsible and probably illegal sand
mining and exports to the likes Singapore and China, principally from the east-Malaysian states of
Sarawak and Sabah.

Key Learnings

Good Practices:

In response to widespread illegal extraction, detailed sand mining regulations were developed
in 2009, but were of limited effectiveness.

In 2020, new guidelines were established by cooperative states in the peninsular region,
agreeing good practice in operating procedures.

These included detailed requirements on excavation depth, placing of stockpiles back from river
bank also on dry excavation on floodplains.

Particularly good implementation example of success was a company in Selangor region,
championed by its managing director.

Sand budgets are required at 50m intervals, extraction by various means in middle third of river
only, stockpiles at lease 20m from banks, sediment washout ponds to prevent leakage back
into river, also floating barriers in case of oil leakage, with rehabilitation of work areas required
post-extraction.

This was complemented by close tracking of any illegal activity, with 200 dedicated staff,
achieving a very high level of compliance.

Recognition that river sand mining cause severe environmental degradation, but equally that
intelligent extraction of sand and gravel from rivers can bring social, environmental and
economic benefits.

Pitfalls:

In legislation emanating from 1994 and 2009, aggregates and sand were not defined as a
mineral, hence were essentially unregulated.

Alleged past and possibly ongoing poor practices in river/beach sand excavation and export
from more remote provinces, despite legislative curbs.
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Annex 4. Colombia

Background and Current Situation

In Colombia, river extraction is important for aggregates supply, in part
because of the lack of access to hard-rock deposits, in turn due to
widespread designation of protected nature reserve areas. River-

VENEZUELA

> extracted sand and gravel supplies 40% of the national aggregates

demand of 150mt/year and up to 90% in some regions.

1 However, there are multiple challenges arising from illegal and
A irresponsible operators damaging the industry reputation. Hence, there
has been a concerted effort, championed by the national aggregates

S e association, ASOGRAVAS, to tackle irresponsible extraction, which is
S [T the subject of this case study.
P ERU ’J""Q /

Figure 1 Colombié map

lllegal extraction is a complex issue in Colombia because there are some operations with mining and
environmental permits that do not comply with Colombian Legislation, for example: non-payment of
value added tax: overweight trucks; health & safety violations etc.

Even when river mining is permitted in Colombia, there is increasing social and environmental pressure
against it. Hence, new environmental permits to extract sand and gravel from rivers are becoming
difficult to obtain, while a current trend to regulate environmental conditons in rivers will make river sand
mining licenses impossible to secure.

Development of Governance Framework

The national aggregates association, ASOGRAVAS, is
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Figure 2 Technical and Environmental Guidelines
for Responsible River Extraction

now playing an active role in ensuring that the industry
carries out river extraction responsibly, through extensive
liaison with regional authorities, NGOs and local family
artisanal operators.

A major step forward was the preparation in 2015 of the
national Technical and Environmental Guidelines for
Responsible River Extraction, depicted at left, (in
Spanish, “Instrumento Técnico-Ambiental de
Procedimientos y Técnicas Necesarias para el Desarrollo
Apropriado de la Extraccion de Materiales de Arrastre”).

This was a cooperative exercise between UPME (the
Planning Unit of the Mining Ministry) and UPTC (the
Technical University of Colombia).
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ASOGRAVAS and the partners engaged with six with regional authorities, home to six important
national rivers with distinct and differing characteristics (high mountain to split stream to meandering),
the Rio Chicamoca, Rio Charte, Rio Guayuriba, Rio Coello, Rio Cuaca and the Rio Seco, all situated
in the mountainous region of northern Colombia. Importantly, there was also extensive consultation
with NGOs as well as with local artisanal miners.

The Legislative Basis
The Guidelines were developed taking into account the requirements of several mining laws:

e Mining Law D. 2655 of 1988, Mining as a Public Enterprise, Article 109 on materials for
construction, Article 113, on river-extracted materials.

e Mining Law D. 2462 of 1989, on extraction of construction materials.

e Mining Law 685 of 2001, Article 11 on construction materials.

And of several environmental codes/laws:

e Environmental Code D. 2811 of 1974 on renewable resources and protection of the
environment.

e Codes 221 of 1997 and of 1991, Articles 58, 79 and 80.

e Law 99 of 1993 on environmental permits.

Licensing Procedures and Permits

Mining permits are issued by the National Mining Authority. Environmental permits are issued by the
regional authorities (municipalities) if the production volume does not exceed 250,000 md/year,
otherwise by the National Environmental Authority. Both types of permits are issued for the lifespan of
the project.

Mining and environmental permits take a lot of time in most cases, but the Government is working hard
to reduce mining permitting time, even though companies need to go to a new process that is local
consultation before they sign the mining contract, and that takes time.

The permitting process is probably among
the most detailed set of Guidelines for river
extraction available anywhere, taking into
account all river characteristics, also
reflecting the dry El Nifio and rainy La Nifia
periods.

Characterization of the river sedimentation
is based on the river plan (upper part) and
profile (lower part) from river source to river
e |} delta, as shown at left.

Figure 3 River Plain characterization

The proposed exploitation area has then to be evaluated by the company seeking the permit in terms
of:

Geology.

Geomorphology.

Geotechnics (sampling, macroscopic evaluation, particle size distribution, wear resistance).
Vegetation Coverage.

Hydraulics (max and min sedimentation, parameter calculation).

Hydrogeology.
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¢ Hydrology (evaluation of the basin, local climate, watercourse conflicts).
e Localization.
Methods of exploitation then considered are:

¢ Mining on terraces and floodplains, by open pit mining, generally dry working.
¢ Mining in the active river channel, which may be by suction dredgers, draglines on barges,
manual methods, or dry working.

The areas are then classified by environmental sensitivity:

e High sensitivity, deemed exclusion areas, where extraction is never allowed.

e Standard sensitivity, areas that have environmental vulnerability or social sensitivity, where
limited extraction may be allowed.

e Low sensitivity, where extraction may be permitted.

Wherever extraction is allowed, due regard must be paid to the rights of artisanal miners and local
communities, and where necessary, compensatory measures are required. Their support is regarded
as essential to implementing the regime in practice.

Monitoring of Compliance

Compliance monitoring is now undertaken by parties including the army, police, local authorities as well
as the federal Mining and Environmental Authorities. There is also close supervision by local
communities and NGOs. The authorities use the latest technology in terms of satellite imaging and
drones.

In summary, ASOGRAVAS advocates 5 key rules recommended for river extraction:

1. River mining always should and must be not only legal (mining and environmental permits) but
also responsible. Strong mechanisms are needed to fight illegal operations including tax
evasion.

2. It is necessary to develop mining sensibility indicators for river extraction that must have
hydrogeology, hydro-sedimentology, hydrogeology and climate change evaluations.

3. Itis necessary to perform risk management assessment to determine best practices for flood
prevention and infrastructure damage.

4. 1t is necessary to use sophisticated monitoring systems like satellite and drone imaging
complemented with in site studies and evaluations.

5. It is necessary to develop global guidelines and good practice principles for the industry
including river mining reclamation and restoration as part of mining closure practices.

Demonstration of best practice in bank reinforcement, restoration and preservation of biodiversity
during and after sand mining in Saldafa River, in the Tolima Department, Colombia; a video on the
project can be downloaded from https://we.tl/t-u5X8kkN6ZT (in Spanish), which demonstrates the
attention paid to enhancing local biodiversity.
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As a further commitment to responsibility, ASOGRAVAS in 2017 launched its
“Compra Formal, Construye Legal” (“Buy Responsibly, Construct Legally”)
campaign which has the support of the Ministry of Mines and Energy, the
National Agency for Mining, as well as the Department of Taxation and
environmental authorities. It has had very positive benefits for all parties
concerned.

Figure 4 ASOGRAVAS slogan

Key Learnings

Best Practices:

Existence of a responsible professional aggregates association.

This was a unique cooperative effort towards responsible river mining between mining
authorities and technical university, championed by the national aggregates association.
Initiative was driven by increased difficulty for responsible operators in getting permits due to
environmental objections because of industry malpractice.

Consultation was based on six key rivers, including the related municipal authorities, regional
NGOs and artisanal miners.

Very detailed guidelines were agreed based on both mining and environmental legislation,
including sediment calculation, legal aspects of permitting and environmental risk evaluation.
Guidelines included mining sensitivity indicators for river extraction in each river, including its
hydrogeology, hydro-sedimentology, hydrogeology.

Also include seasonal and climate evaluations, such as El Nifio and la Nifia periods, as well as
risk management assessment for flood prevention and infrastructure damage.

River reclamation and restoration required as part of mining closure.

The necessary strong enforcement comes from many directions, which may even include the
army and police in addition to local government and federal mining and environmental
authorities.

Strong mechanisms are in place to deter any ongoing illegal operations, including use of
sophisticated monitoring systems like satellite and drone imaging complemented with in site
studies and evaluations.

Strong support is received from government authorities as the regularization of extraction
increases their tax returns; safety authorities benefit similarly.

Process was complemented by their highly successful “buy responsible, build legal” campaign,
involving the construction industry, driven their wishes to construct with higher quality
aggregates.

Pitfalls:

A challenge to progress is that some operators of sites where extraction is permitted can still
operate irresponsibly.

Continuing infringement of other laws, such as payment of taxes.

Extending the campaign nationwide is a slow process, but is ongoing and is being pursued with
determination.

References:

Guidelines for Responsible River Extraction, UPME & UPTC, 2015 (in Spanish, “Instrumento
Técnico-Ambiental de Procedimientos y Técnicas Necesarias para el Desarrollo Apropriado de
la Extraccién de Materiales de Arrastre”).

Information supplied by the Colombian Aggregates Association, ASOGRAVAS.
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Annex 5. Mexico

Background and Current Situation

Mexico has been subject of an environmental warning from the United Nations for six years, noting that
illegal extraction of sand on Mexican coasts was exceeding more than 47 million tons per year,
estimated as twice the rate of natural regeneration of sediment on the beaches. The illegally extracted
sand and gravel are exported and sold to US construction companies at vast profits, causing
environmental damage to pristine areas of Mexico.

"E'L . ‘ Now parliamentarians and particularly local deputies are
ﬁi-f‘ "‘“"i"\‘ CENTRO o | beginning to act in the areas where this illegal practice of
J@““ﬂ“%@i\{’ o= extraction exists, which are the coastal and tourist areas of
’i"juf“: TECATE — \ acrcst Mexico, mainly in the states of Quintana Roo, Baja California
e\ 1 \ Sur, Guerrero, Jalisco and Nayarit.

J ons \
NESROS

The problem areas are associated with mafias that seem to

evade restriction and surveillance by the federal authorities
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s practice. Until a few years ago these federal institutions did not
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Figure 1 Northern Mexico map

This is changing and there is now a process of discussion and modification of the laws and more severe
penalties in order to combat illegality with open discussions in the Congress, in cooperation with the
press and local governments.

Hitherto, there had been a diversity of opinions regarding the exploitation of minerals from river beds
and beaches. On the one hand, it is opposed by environmentalists, geologists and activists, who for
more than 50 years have challenged the authorities on sand and gravel exploitation, which was
permitted and authorized by the government of river beds, lagoons and beaches. On the other hand,
there were the local communities who relied on sand mining to enhance income and to sustain their
domestic economies, often unfortunately sponsored by companies or groups (including those that may
not be legally established) who could effectively constitute local mafias.

NRNRRANRY

SR AN

Figure 2 Illegal extraction damaging beaches Figure 3 Illegal near-shore sand extraction

These examples, demonstrated how uncontrolled extraction occurred at the expense of other economic
sectors, local livelihoods and biodiversity. There were also direct safety and security risks for those who
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worked in the sector and lived in the same communities due to subsidence and landslides caused
around the extraction areas.

Both legal and illegal operations were increasingly being reported to be taking place even within
established biodiversity reserves and protected areas, the unique places that society had agreed to be
ecologically and culturally important. Negative impacts had already been reported for marine and
freshwater fish, as well as threatened birds and some endangered species such as turtles and dolphins.

Lack of Governance and Licensing Procedures

lllegal extraction and the lack of relevant studies (geological and hydrological) together with inadequate
application/enforcement of regulations and laws had resulted in river basins and river beds having
insufficient time to recover, leading to uncontrolled floods and overflows or long-term droughts. There
was apparently no easy solution to this problem, where non-enforcement of regulations and laws
unfortunately benefits a few and lead ultimately the detriment of communities and their livelihood.

The scale of illegal

extraction is illustrated
. by this photo showing
50 trucks queuing to
4 transport illegally-
g mined sand; if each
truck carries say 40
ton, that equals 2,000
tons in total.

Figure 4 lllegal extraction

The legislative background

In 2005, there was already a strong sand export trade from the Tijuana region in Baja California, Mexico,
to the San Diego region of California, USA. Environmental regulations in California (relating to
biodiversity habitats, etc) had greatly reduced river sand mining there and increased extraction costs.
No similar constraints were applied in the Tijuana region, which then created a thriving sand export
market into San Diego region.

In Mexico, the Constitution provides the basis for federal regulation of natural resources, as well as
federal jurisdiction over particular environmental protection matters. The power to enact environmental
laws was strengthened in the amendment of 1987.

The Mining Law of 1992, a federal regulation of mining activity authorized by Article 27 of the
Constitution, however exempted from application "rocks or products of their decomposition, which may
only be used for the manufacture of construction materials or which are used for construction™ and
"whose exploitation is mainly carried out by means of open pit work." While this seemed to leave sand
mining unregulated, the 1992 Law of National Waters established a federal zone extending ten meters
from the highest water level in the nation's rivers, thereby providing ample statutory basis for federal
regulation of sand mining in riverbeds.

The environmental issues associated with high volume mining for export motivated the federal
regulators in 2003 to consider issuing a tentative emergency norm to safeguard the sand resources of
the country. Mexican federal, state, and local officials responded sharply and by 2005, exports were
halted, however that situation has now again reversed.
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Hitherto, the extraction and use of sand was defined and permitted by the local authority, rather than
by federal oversight. Consequently, discrete geographies had different rules, enforcement practices
and ethics, meaning that coordinated productive discussions towards a coherent national strategy on
sand extraction would require inputs from all the entities involved.

In a concerted new initiative, enforcement is now being pursued through the 2020 reform of the Law on
National Waters, (“Ley de Aguas Nacionales”) and the 2021 reform of the General Law on Ecological
Conservation and Protection of the Environment (“Ley General del Equilibrio Ecolégico y la Proteccion
del Medioambiente”). Environmental legislation applied from a federal level, supported by regional
authorities, is clearly being considered a more powerful approach towards compliance than through
localised application of mining legislation.

It remains to be seen whether these latest initiatives will achieve the necessary results.

Key Learnings

Best Practices:

e A coherent set of Federal legislation and central permitting of extraction to ensure consistent
application and implementation.

e There is increasing political and local community pressure to curb high-volume illegal extraction
of sand in the Baja California region for export to the USA.

e The gravity of impacts to the landscape, nature and conservation of the current situation is now
being fully understood.

Pitfalls:
e The Mining Law of 1992 exempted aggregates, but were included under the Natural Waters
Law of 1992.
e Attempts were made in 2005 to curb illegal extraction, but met with only limited success, since
lost.

o Wil there be sufficient political will and a champion to nhow make things happen?

References:
1. “Sand Mining in Baja and Alta California” by Harold Magistrale, University of San Diego Law

School, 2005.
2. Information supplied by Mexican Aggregates Association, ASEC.
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Annex 6. USA - Mississippi River

Background and Current Situation

In the USA, most sand and gravel comes from dry land, with
., probably less than 2% coming from larger rivers, principally the
o Mississippi.

' Based on US Geological Survey 2019, a total of 979 mt sand and
gravel was extracted. 2% is equivalent to approximately
19mt/year of river extraction.

ot o

Figure 1 Mississippi river map

Obtaining sand and gravel by dredging waters or even near water (this includes wetlands as well)
requires a very lengthy and detailed permitting process that considers environmental impacts to waters,
endangered species, banks and surrounding land, agriculture, fishing and other ecological issues. The
Clean Water Act (originating from 1972) imposes high penalties, is strongly enforced and has a serious
citizen lawsuit aspect by anyone claiming water pollution. As a result, illegal dredging in the USA is
now very rare.

Governance Framework

Like many environmental issues in the US, river sand extraction is prescriptively regulated to the
particular situation, rather than utilizing a general code of good practice. The US Army Corps of
Engineers’ (USACE) Regulatory Program covers both discharges of dredged or fill material into waters
of the United States and building structures or work in navigable waters of the United States, under
Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act of 1899. The
requirements are summarized in the box below, with details at:
https://www.usace.army.mil/Missions/Civil-Works/Regulatory-Program-and-Permits/Obtain-a-Permit/.

Obtain a Permit

USACE permits are also necessary for any work, including construction and dredging, in the Nation's
navigable waters. The Corps balances the reasonably foreseeable benefits and detriments of
proposed projects, and makes permit decisions that recognize the essential values of the Nation's
aquatic ecosystems to the public, as well as the property rights of private citizens who want to use
their land. During the permit process, the Corps considers the views of other Federal, state and local
agencies, interest groups, and the public.

The results of this careful public interest review are fair and equitable decisions that allow reasonable
use of private property, infrastructure development, and growth of the economy, while offsetting the
authorized impacts to the waters of the US. The adverse impacts to the aquatic environment are offset
by mitigation requirements, which may include restoring, enhancing, creating and preserving aquatic
functions and values. The Corps strives to make its permit decisions in a timely manner that minimizes
impacts to the regulated public.

Water management is a crucial issue to the US aggregates industry, with the National Stone, Sand &
Gravel Association (NSSGA) engaging in a multi-decade advocacy effort to clarify what is a federally
regulated water or Water of the US (“WOTUS”) under the Clean Water Act, including hundreds of
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https://www.usace.army.mil/Missions/Civil-Works/Regulatory-Program-and-Permits/Obtain-a-Permit/

meetings with Congress and several administrations, comments on proposed regulation and litigation,
which are ongoing.

Some NSSGA members dredge the large waters of the Mississippi River, which has the important
additional advantage of desilting to keep the river navigable and to prevent flooding.

Provisions regards Extraction Practices

River sand permitting is complex and can cause major delays in opening new operations or expansions,
and if waters are impacted, it can require expensive restoration or compensatory mitigation. States &
local governments may require additional permits, but they generally mirror the US Army Corps’ of
Engineers program. Several studies have confirmed the major ecological and economic value of the
River and make a case for well-managed sand dredging to help restore wetlands (see references
below).

On a market note, as access to sand and gravel from both rivers and dry land becomes more limited in
some urban areas of the US, transport distances for available supplies become substantial (and
expensive), especially for traditional natural sands. This is causing increasing replacement of natural
sand by manufactured sands that are often more locally available, being a new business opportunity
for responsible crushed stone operations.

Key Learnings

Best Practices:

e Limited river sand extraction, together representing only 2% of national sand and gravel
demand.

¢ An active responsible national aggregates association.

e River aggregates mining is allowed only under very closely permitted terms, and must be
justified in terms of flood controls and river navigability.

e There are no general best practice guidelines, with permit conditions at the discretion of the US
Army Corps of Engineers, a central authority, operating with a comprehensive portfolio of
environmental and water resources based legislation.

¢ Environmental legislation (including water, protected species) has effectively closed off river
mining in the USA, with citizens empowered to litigate for damage caused.

e There is a longer term industry trend away from natural sand (also from dry pits) towards
producing manufactured sands, the latter viewed by regulators as more sustainable.

Pitfalls:

e Possibly the rules are over-restrictive in disallowing what could be sustainable river extraction.

References:
1. US Army Corps of Engineers permit requirements details at:
https://www.usace.army.mil/Missions/Civil-Works/Reqgulatory-Program-and-Permits/Obtain-a-
Permit/.

2. “The Impacts of the Mississippi River and its Delta on the Oceanography, Ecology and Economy
of the Gulf of Mexico Large Marine Ecosystem”, Kolker et al, 2018.

3. Mississippi River Regional Planning Commission, 2017-2022, Comprehensive Economic
Development Strategy.

4. “Mississippi River Sand for Barrier Island Restoration in Louisiana: Geophysical & Geotechnical
Investigations for Sand Mining”, Jeffrey L. Andrews et al.

5. Mississippi Surface Mining and Reclamation Rules and Regulations, Under the Authority of
Mississippi Commission on Environmental Quality, 2009.
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6. Wisconsin Department of Natural Resources, Industrial Sand Mining in Wisconsin.
7. “Strategic Analysis for Public Review, June 2016”.
8. Information supplied by the National Stone, Sand & Gravel Association (NSSGA).
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Annex 7. Canada, Province of Alberta

Background, Current Situation and Governance Structure

‘ The aggregate mining industry is very tightly regulated in Alberta, where

ol companies must adhere to many environmental laws and regulations.
: Currently, there are more than 20 municipal, provincial and federal Acts,

e Policies and Regulations governing aggregate extraction activities in

0
o SASKATCHEWAN
%

b Alberta.

" e Specific plans must be submitted to Alberta Environment regarding
g o development details, conservation strategies, and reclamation plans for
‘Wm ALBERTA ! all aggregate mining proposals. This includes special considerations for
5 o water quality and surrounding vegetation and wildlife. Companies are
required to provide the Provincial authorities with a (financial)
Reclamation Security: the government will hold onto this monetary
] ‘ amount until the mined area has been returned to equivalent land
e WRIR—— capacity.

UNITED STATES

BRITISH
COLUMBIA

Figure 1 Alberta map

River sand extraction has been traditional in Canada since the 1970s, particularly in the Province of
Alberta, there providing some 40% of local aggregates demand. However, because of its increasing
environmental impact, since 2010, a moratorium has been effectively imposed, through publication of
the “Alberta Surface Waterbody Aggregates Policy, Background, Context and Future Work,
Government of Alberta, November 2010”.

Licensing Provisions and Procedures

This Surface Waterbody Aggregate Policy (SWBAP; 2010) notes that “aggregates operations within
the active channel of surface water bodies is a concern as the associated activities have been shown
to have significant adverse effects on aquatic species and habitat, water quality, the configuration of
the bed, banks and shores of water bodies and riparian terrestrial habitat. Physical changes to a surface
water body because of aggregates operations have also been shown to have an adverse effect on
adjacent lands and infrastructure, both upstream and downstream of the operation location. Depending
on proximity, aggregates operations in areas outside of the active channel could have an effect on fish
and fish habitat. Operational procedures and best management practices are required to mitigate such
possible impacts.”

Accordingly, the SWBAP currently:

e Restricts surface material extraction in active channels of a surface water body.

o Allows extraction in non-active areas of a surface water body (including floodplains), where risks
of the activity can be identified and mitigated.

e Establishes a decision-making framework using a risk-based approach.

In essence, since 2010, extraction is now permitted only with prior extensive hydraulic and hydro-
geological surveys. Extraction is not allowed in the active river channel, and there is some debate on
the definition of non-active areas.

Recently, there has been movement on adding new policy guidelines regarding aggregate extraction

within the floodplain of a river, also in the positive context of such aggregate extraction operations
providing flood storage.
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Draft Guide being discussed with wider stakeholders.

10 Assessing o . . o L _

S s is new “Draft Guide for Assessing Risk for Pits in the 1:100 Year

Risk for Pits in the Floodplain, November 2020” Supports:

1:100 Year Floodplain
= . : e Sustainable resource development.

o Identification and management of risk.

e Minimization of approval timelines by outlining the risk-
based, science-informed approach for pit operation in the
1:100 year floodplain.

e Improved regulatory certainty, timelines and transparency.

e The regulatory framework for pits.

e The existing regulatory framework for surface material pits.

Figure 2 “Draft Guide for Assessing Risk
for Pits in the 1:100 Year Floodplain,
November 2020

Pre-Assessment Applicant proposes Best Application is
Are there potential . > .
L Management Practices considered
significant adverse effects?

Formal Risk Assessment
For the identified

Eeﬂ significant adverse effects, Yes
can the proponent mitigate

the risks

—*‘ No Authorization ‘

Applicant proposes Best _| Application is
Management Practices '| considered

Figure 3 Proposed decision-making framework for pits in the floodplain area of a water body

The steps laid out in this Guide are as follows:

1. Regulatory Alignment and Application Planning.

2. Determining if the pit is within the 1:100 year floodplain.

3. Risk Assessment Process, through risk screening and formal risk assessment.
4. Decision Making.

This Draft Guide is still in the consultation process.

Key Learnings

Best practices:

e Alberta is unique in Canada, where some 40% of Provincial production is river dredged; river
sand mining there is very tightly controlled.

e There is a presumption against river extraction, which is now permitted only with prior extensive
hydraulic and hydro-geological surveys.
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Operators must lodge a Reclamation Bond to ensure responsible extraction and restoration of
the permitted site.

Extraction is not allowed in the active river channel, and there is some debate on the definition
of non-active areas.

Prohibition on surface material extraction in active channels of a surface water body.

Allows extraction in non-active areas of a surface water body (including floodplains), where risks
of the activity can be identified and mitigated.

Establishes a decision-making framework using a risk-based approach.

Current discussion is under what conditions dry extraction from floodplains can be allowed,
though with a recognition the positive impact on flood management.

There is a major focus on aquatic species and habitats and riparian terrestrial habitats.

Pitfalls:

Is the regime over-restrictive in ruling out what can be sustainable extraction?

References:
1. “Alberta Surface Water Body Aggregates Policy, Background, Context and Future Work”,
Government of Alberta, November 2010.
2. “Alberta Draft Guide for Assessing Risk for Pits in the 1:100 Year Floodplain”, November 2020.
3. Information supplied by the Alberta Sand & Gravel Association (ASGA).
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Annex 8. New Zealand - Canterbury Rivers

Background and Current Situation

W e The New Zealand Aggregates and Quarry Association (AQA)

”’ notes exemplary river extraction in the highly-sensitive
e e s ! Canterbury region, on the South Island, where river extraction
777 caterauRY represents 40% of local supply.

/.‘3) o In the past, river dredging was focused on river flow and flooding
v ‘ g considerations. However, now extraction permits are linked very
{ St closely to biodiversity preservation, and the industry has scored
| successes on fostering bird nesting and fish spawning, and for

. | that reason, extraction is restricted in times of low river flow.

S oy

Figure 1 Canterbury Region map

Governance Framework

The “Canterbury River Gravel Extraction Code of Practice 2017” is an excellent example of best
practice in river extraction. It sets out guidelines for managing the physical extraction of gravel from
regional riverbeds. Development of the Code was a recommendation in the Canterbury Regional River
Gravel Management Strategy (GMS) developed under the Local Government Act 2002 and adopted
by the Council of Environment Canterbury in 2012.

It notes that gravel extraction is a key part of managing Canterbury’s flood hazard. Management of
gravel and vegetation within riverbeds can enhance channel stability and reduce the risk of flooding. If
too much gravel is removed, increased erosion and scour can put assets such as water intakes, stop-
banks and berm vegetation at greater risk.

Gravel extraction can maintain and enhance the river environment while providing for Environment
Canterbury’s overall objective for gravel management - sustainably to manage the extraction of gravel
for flood-management and erosion-control purposes while protecting and enhancing environmental,
cultural, social and economic values.

Provisions regarding Extraction Practices
The standards in this Code identify practices that will achieve environmental good practice by:

Recognizing and protecting the natural character of braided riverbeds.
Considering habitat and morphological diversity.

Minimizing works within flowing water.

Minimizing discharges of sediment or contaminants.

Mitigating/avoiding effects of activities on bird breeding and chick rearing habitat.
Mitigating/avoiding effects of activities on fish spawning, migration and habitat, extraction being
restricted in times of low river flow.

Recognizing the sensitivities of archaeological or historic sites.

Recognizing rivers’ ecological values.

Being aware of and responding to cultural values.

Recognizing and considering emergency contingencies.

Mitigating against the transfer of aquatic pests.

Managing flood and erosion risks.
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The Code includes various detailed operating requirements, such as:

¢ Vehicles and machinery are prohibited from entering flowing water.

e Temporary structures are allowed only for short periods and may not interfere with fish spawning
areas.

e There are strict precautions against fuel leakages; fuel storage areas must be above flood
levels.

e Dust emissions have to be minimized.

The local quarrying industry has now also developed a voluntary “Code of Good Practice 2019” for all
extraction activities in the Greater Christchurch region. The development of a Code of Practice provides
a framework for responsible management and good practice, which is now implemented in all quarries
within the region.

In its introduction, the Code states that the quarry industry aspires to collaborate with relevant
authorities to form sustainable solutions; the industry has come together to create a Quarrying Code of
Practice to standardize best practice principles. This creates a concise understanding of quarry
principles and provides sustainable mitigation strategies for quarries to adopt, to ensure positive
outcomes are reached.

Concerns over dust, air quality, water quality, vehicle movements, amenity value reduction, landscape
modification expectations, and potential effects on property values are pertinent to communities near
quarries and proposed quarries. The application of an industry code is designed to create certainty for
communities and local authorities alike, to ensure that agreed safe and accountable quarry practices
are carried out.

The Canterbury Good Practice Guidelines and Code of Good Practice have now been adopted by
permitting authorities and the extraction industry in other parts of New Zealand.

Monitoring of Compliance

While authorities have compliance officers, the main policing is actually done by neighbours and local
communities. The Canterbury region is a pristine tourism area and there is strong public pressure to
preserve its ecological status.

Final Note:

The project ToR included the Waikato River in the North Island, but AQA reports that sand mining there
ceased in the 1970s. Iron sands are currently mined from land adjoining the heads of the Waikato River,
but besides that, there are only small areas of land-based sand mining along the banks, generally no
closer than 30 metres from the river.

There is still a lot of river extraction in New Zealand, generally to manage river flows and mitigate
flooding, while supplying cost-effective sand and gravel for construction. Most areas now have permit
conditions similar to those used in Canterbury.

The main driver in the reduction in river extraction is less rain and lower river flows causing degradation
of rivers. Particularly in the North Island many of the rivers are steep and therefore degrade naturally.
Low flows increase the degradation, and droughts over recent years have led to a significant reduction
in river extraction volumes in some parts of the country, supply instead being from hard-rock quarries.
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Key Learnings

Best Practices:

Existence of a responsible national aggregates association.

Case study achieves overall objective for sustainable gravel extraction for flood management
and erosion control purposes, while protecting and enhancing environmental, cultural, social
and economic values.

Recognition that river sand mining cause severe environmental degradation, but equally that
intelligent extraction of sand and gravel from rivers can bring social, environmental and
economic benefits.

Stems from Local Government Act to regional councils, delegated regionally, with highly specific
local permitting.

Additional compliance control comes from public scrutiny and reporting of any malpractice.
Technical requirements:

a. Vehicles and machinery are prohibited from entering flowing water.

b. Temporary structures are allowed only for short periods and may not interfere with fish
spawning areas.

c. There are strict precautions against fuel leakages; fuel storage areas must be above flood
levels.

d. Dust emissions have to be minimized.

The industry has developed a voluntary code of conduct designed to create compliance
certainty for communities and local authorities alike, to ensure that the agreed safe and
accountable quarry practices are carried out.

References:
1. “Canterbury Regional Council River Extraction Guideline & Code of Practice”.
2. Voluntary Code of Good Practice for all quarrying activities in the Greater Christchurch region.
3. Information supplied by the Aggregates & Quarry Association (AQA).
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Annex 9. UK - Marine Extraction

Background and Current Situation

Dredging of sand and gravel from the seabed is long established in England (as also in other European
countries bordering the North Sea) to secure material used as construction aggregate, for beach
nourishment and for land reclamation. The supply of aggregate from marine sources is vital for
maintaining supply, particularly to markets in London and the South East of England, which lack local
land-based resources.

Marine aggregate extraction is undertaken by dredging vessels. Suction hopper dredgers employ
powerful pumps to draw seawater and sediment from the seabed. The water and sediment mixture is
then pumped into the dredger’s hold where the required sediment is retained and the water and any
suspended sediment is returned to the sea. The cargo is transported to a wharf at a port or harbor for
unloading and processing.

Planning, environmental assessment, licensing, and monitoring of marine aggregate dredging have
evolved significantly in recent years. Along with changes to the statutory licensing regime, and
advances in the scientific understanding of the impacts of aggregate dredging operations, the marine
aggregates industry has also implemented voluntary good practices to mitigate and manage the effects
of its operations.

For this activity, the “Good Practice Guidance, Extraction by Dredging of Aggregates from England’s
Seabed, 2017” has been produced by the British Marine Aggregate Producers Association (BMAPA)
and The Crown Estate (that is, the UK Government). The document covers the planning, licensing,
environmental assessment, monitoring, mitigation and management methods that are employed to
protect the environment and other seabed interests and to ensure the sustainability of the industry.

Licensing Provisions and Procedures.

A marine license is issued under the Marine Works (Environmental Impact Assessment) Regulations
2007 (as amended in 2011), which is based the EU Environmental Impact Assessment Directive. In
addition, any marine license issued will have considered the requirements of The Conservation (Natural
Habitats) Regulations 1994 and The Conservation of Habitats and Species Regulations 2010 and the
Offshore Marine Conservation (Natural Habitats) Regulations 2007.

Provisions regarding Extraction Practices

Environmental Impact Assessments are required regionally, site specific, coastal and cumulative.
These assessments must cover:

Potential Physical Impacts, including for example:

Changes in wave conditions, heights, frequency, etc.
Reduction in the sheltering effects of sand banks.
Indirect removal of material from beaches.

Changes in tidal currents.

Alteration of sedimentation pathways.

Potential Biological Impacts include:

e Seabed habitats and dwelling organisms.
e Fish and shellfish.
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e Seabirds and coastal birds.
e Marine mammals.

Potential social and economic impacts including:

Presence of dredgers.

Effects on seabed installations and heritage assets.
Displacement from licensed dredging areas.
Creation of turbid plumes of sediment.

Monitoring of Compliance

Monitoring is required through establishing a pre-dredging baseline, with regular operational checks
and post-dredging overview. Prohibition and/or zone exclusion notices are issued if these demonstrate
damage to marine species or habitats.

The experience of the UK Mineral Products Association is that it is very important to explain to the
public the reasons for marine dredging and demonstrably to minimize environmental impacts on
biodiversity and the adjacent coastline.

As a specific example, the MPA has prepared a pamphlet “Aggregates Dredging and the Norfolk
Coastline, a regional perspective of marine sand and gravel off the Norfolk coats since the Ice Age”. It
explains the low impact of offshore dredging on the Norfolk coastline (see diagram below). It explains
the permitting process that an operator has to undergo, and that all the potential impacts have been
assessed. It puts local geology into context and explains that responsible offshore dredging is not
associated with natural coastal erosion that has taken place since prehistory

+ — Diagram of permitted dredging areas off the east coast of England,
somemiotnSea - off the counties of Norfolk, Suffolk and Essex.

Eas ngne k‘h Dredging takes place 15-40km offshore, and at depths of 10-50m.

Southwold The dredging process, guided by GPS navigation, involves trailing

”~

a pipe along the seabed at 3-5km/hour, typically resulting in a cut of
sediment 0.3m deep and 2m wide.

Felixstowe
.

'
0 40,00 A

Kiometres.

Figure 2 East Anglia map
Note on River Extraction in the UK

In the UK, river extraction is no longer permitted, except in the specific case of dredging of silt to
increase river flow capacity, improve navigation and prevent flooding, which latter has recently become
a priority for local authorities. (Even post-Brexit, the UK still voluntarily works with many European
Union Directives).

Planning authorities now need to take account of flood risk when allocating land for development. They
need to prepare their plan policies with regard to any available Strategic Flood Risk Assessments. The
location of Mineral Safeguarding Areas and site allocations, in particular in relation to sand and gravel
workings which are often located in functional floodplains, need to be identified.

It is possible to explore benefits, such as restoring mineral working located in flood risk areas to
increase flood water storage, which can also enhance the natural environment. The full UK guidance
on flood risk and coastal change can be found at:
https://www.gov.uk/guidance/flood-risk-and-coastal-change.

37


https://www.gov.uk/guidance/flood-risk-and-coastal-change

Key Learnings

Best Practices:

Marine extraction is tightly permitted under European Union (pre-Brexit) and UK legislation.
An extensive EIA of the extractive area is required to get permits.

Code of Good Practice on marine extraction.

All dredging areas monitored before, during and after extraction.

Ships are GPS-monitored to ensure compliance within designated area.

Extraction is by suction pumps, with in-ship aggregates washing.

Extensive public liaison.

A presumption against river sand and gravel mining, except when there are other compelling
reasons for extraction.

Existence of a responsible national aggregates association.

References:

The UK guidance on flood risk and coastal change can be found at:
https://www.gov.uk/guidance/flood-risk-and-coastal-change.

The Crown Estate, “BMAPA Good Practice Guidelines, Extraction by Dredging of Aggregates
from England’s Seabed, 2017”.

The Crown Estate, “BMAPA, Aggregates Dredging and the Norfolk Coastline, a regional
perspective of marine sand and gravel off the Norfolk coast since the Ice Age”.

Information supplied by the Mineral Products Association (MPA).
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Annex 10. The Netherlands

River Extraction - The European Context

The EU has some of the world’s highest environmental standards, developed over decades.
Environment policy helps the EU economy become more environmentally friendly, protects Europe’s
natural resources, and safeguards the health and wellbeing of people living in the EU.

EU environment policy is based on Articles 11 and 191-193 of the Treaty on the Functioning of the
European Union. Under Article 191, combating climate change is an explicit objective of EU
environmental policy. Sustainable development is an overarching objective for the EU, which is
committed to a ‘high level of protection and improvement of the quality of the environment’ (Article 3 of
the Treaty on European Union).

In Europe, river extraction has effectively been banned under the EU Water Framework Directive, more
specifically Directive 2000/60/EC of the European Parliament and of the Council establishing a
framework for the Community action in the field of water policy.

Under this Directive, for each river basin, "river basin management plans" have to be established.
These river basin management plans have been developed, to protect the interests of citizens,
environmental organizations, nature, water-using sectors in the economy all need cleaner rivers and
lakes, groundwater and bathing waters. Initiatives taken by the Member States concerned for the Maas,
Schelde or Rhine river basins have served as positive examples of this approach based on their
cooperation and joint objective setting across Member State borders, or in the case of the Rhine even
beyond the EU territory.

Other Directives relevant to any proposed river extraction are:

e Directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007 on the
assessment and management of flood risks.

e Directive 2006/118/EC of the European Parliament and of the Council of 12 December 2006 on
the protection of groundwater against pollution and deterioration.

e Directive (EU) 2020/2184 of the European Parliament and of the Council of 16 December 2020
on the quality of water intended for human consumption.

As most European rivers are biodiversity-sensitive, any extraction from rivers will need to
Environmental Impact Assessments in terms of the Habitats and Birds Directives. Adopted in 1992, the
Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna
and flora aims to promote the maintenance of biodiversity, taking account of economic, social, cultural
and regional requirements. It forms the cornerstone of Europe's nature conservation policy with the
Birds Directive and establishes the EU wide Natura 2000 ecological network of protected areas,
safeguarded against potentially damaging developments.

A notable exception to good practice was the proposed sediment extraction from the Drava River near
Osijek in Croatia, apparently without due assessment under the Habitats and Birds Directives and the
Water Framework Directive, now a subject of legal action.

On the other hand, a positive example is the Grensmaas Project in the Netherlands, featured overleatf.
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The Grensmaas Project — combining extraction, flood protection, nature conservation

\ The Netherlands are no stranger to river aggregate extraction

= and, with 26% of the country below sea level, excavated sand
and gravel is an important source of aggregates. The
Grensmaas project is unique in scale, being the largest river
project in progress in the Netherlands. The work extends over
a 43-kilometer route between Maastricht and Echt-
Susteren. The implementation is in the hands of Consortium
Grensmaas.

The project started in 2008 and by 2017, the Consortium
achieved its most important social objective, namely protection
against flooding for tens of thousands of families along the
Maas. To this end, the Consortium has widened the riverbed
of the Maas by some 300 hectares, lowered the banks and
strengthened and raised dykes on a stretch of 12 kilometers.

With the Grensmaas project, South Limburg will also have a
new nature reserve along the river of about a thousand
hectares, which, together with nature reserves on the Flemish
Maas bank, forms the River Park Maasvallei. Flood protection
and the new nature are paid for with the extraction and sale of
54mt of sand and gravel, at a cost of €700 million.

Figure 4 An aerial view of the Trierveld location of the Grensmaas project

The implementation of the Grensmaas project is unique in many ways. It is the largest public-private
partnership to date in the Netherlands. The partners are the province of Limburg and the Ministries of
Infrastructure and the Environment and the Ministry of Economic Affairs, Agriculture and Innovation. On
behalf of those authorities, Rijkswaterstaat Maaswerken ensures that the Consortium adheres to the
contractual agreements. Gravel companies, contractors and Natuurmonumenten (Nature Parks) are
united in the Consortium.

The historical context

In 1993 and 1995, villages and towns in South Limburg were severely flooded, and this became the
genesis of the project. Safety and nature conservation in combination with excavation thus became the
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main objectives. Ultimately, in 2001, the province gave the green light for the Grensmaas project. This
decision led four years later to a new regional plan, the POL Grensmaas. In 2005 the province, the
ministries of LNV and Transport, Public Works and Water Management and the Grensmaas
Consortium signed the implementation contract.

In October 2008, State Secretary Tineke Huizinga of Transport, Public Works and Water Management
and Governor Leon Frissen gave the go-ahead for the Grensmaas project. Due to the financial crisis
of 2009, which took a heavy toll on the construction sector in the Netherlands, the Consortium struggled
with major sales declines, to eventually restart the project in 2011. More details may be seen on
https://www.grensmaas.nl/. The Consortium was given an extra three years to make up for the
implementation backlog that arose during the financial/economic crisis. The Grensmaas project will
now run until the end of 2027. The project will then have spanned almost two decades, an example of
longer-term cooperation towards common goals.

Figure 5 The modified design of the gravel transports in Geulle aan de Maas was one of the examples in which the residents were given
a say in the project implementation from the outset

National and European awards for the Grensmaas project

The Grensmaas project has won the national prize “Het Zonnetje” as a shining example for all high
water projects in the Netherlands. The consortium was awarded the prize for the special way in which
it involved the residents with intensive citizen participation and took them along during the
implementation of the project between Maastricht and Roosteren. The two main objectives, flood
protection and the development of a thousand hectares of nature reserves, have already been
achieved.

In the European Sustainable Development Awards 2019, run by UEPG (the European Aggregates
Association) with an independent, international jury, the Grensmaas project won the top prize in the
category “Economic Contribution/Value added to Society”. The jury praised the great social added
value of the project in the form of flood protection and nature development. The collaboration with the
central government, the province, municipalities, local residents and the Limburg Water Board and
Natuurmonumenten was complimented.

Key Learnings

Best Practices:

e Trans-national river basin management plans are established to ensure coherent application of
policy and regulation along the length and breadth of major rivers.

¢ In Europe, aggregates are generally excluded from mining legislation.

River mining in Europe is now actually constrained by environmental, water and biodiversity
directives.
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e There is a presumption against river sand mining, with extraction only allowed to facilitate flood
control and river navigability.

e Environmental regulations give strong monitoring, reporting, enforcement and prosecution
powers to both regulators and citizens.

¢ Grensmaas project justified by flood control, nature conservation and economics.

Pitfalls:

e A notable exception to good practice was the proposed sediment extraction from the Drava
River near Osijek in Croatia, apparently without due assessment under the Habitats and Birds
Directives and the Water Framework Directive, now a subject of legal action.
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Annex 11. Myanmar

Background and Current Situation

The Ayeyarwady (Irrawaddy) at 2,170km is one of the longest free-
flowing rivers in Southeast Asia, and its basin, covering 61% of the
total area of Myanmar, is home to the country’s five largest cities
and two-thirds of the country’s population of 54m. It is also one of
the most biologically diverse regions in the world, with over 1,400
mammal, bird and reptile species, many of which are globally
threatened.

Dz

The Ayeyarwady river begins in China at 5,000m AOD, continues
through India, with 91% of its length being in Myanmar. From
source, it flows along steep tributaries, a process that releases high
, . levels of sediment. Rapid deforestation and mining activity upstream
1 create extra sediment, which accumulates as the river flattens out in
‘ i 5! southern Kachin State. This reduced depth causes the river to

N o widen, creating a situation in some areas which there is too much
‘ ; J sediment in the river's middle reaches, aggravating floods, making
S navigation difficult (and only possible in the Monsoon season), and
st | \, o leading to riverbank erosion, particularly in Magway, Bago and
W §w Ayeyarwady regions.

Figure 1 Ayeyarwady river map

The “Ayeyarwady State of the Basin Assessment, 2017: Synthesis Report” concluded that unregulated
mining, illegal logging, and poorly managed concessions and fisheries were creating long-term social
and environmental problems. It found that sand and gravel extraction from the river had affected the
geomorphology of the river and its aquatic ecosystems. The growth of these natural resource
management problems was in their view attributable, in part, to ineffective management systems for
land and water governance.

Sand mining, it is now feared, could starve the delta of precious sediment and endanger both the river’s
ecosystems and the 34 million people who live in its basin. The reduction in sediment - which feeds fish
and fertilizes crops - also starves the delta of the nutrients it needs to sustain the country’s food supply.
A decrease in mangrove cover is already placing stress on the delta. The reduced flow of sediment is
weakening it further, possibly making it more vulnerable to tropical storms and rising sea levels.

The WWF Study of 2018 “The Ayeyarwady River and the Economy of Myanmar” saw the Ayeyarwady
Basin as the key economic value-driver of the country. The River supports agriculture, fisheries and
tourism, as well as a host of smaller industries includng an embryonic oil and gas industry. It was
evident that some sectors were contributing to degradation of ecosystem goods and services provided
by the river. Accordingly, the WWF advocated support for economic and social growth in Myanmar
without jeopardizing the integrity of the rivers. Hydropower development, industrial expansion, fisheries
and general economic growth in the country could, it believed, exacerbate the future situation.

This concern on the impacts of hydropower developments was also echoed in the 2018 report “Baseline

Assessment Report - Geomorphic and Sediment Report”, by the IFC, an SEA on the Hydropower
Sector in Myanmar.
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Figure 2 Illegal sand mining on the Ayeyarwady Figure 3 Unstable banks caused by illegal extraction

Establishing Sustainably Extractable Quantities

Sediment ranges from tiny particles that settle to form clay, to silt, sand, pebbles and large stones.
Coarser sediment is scarcer and plays a greater role in the stability of the river; it is also the most valued
by the construction industry. There appears to be no accurate evaluation of sedimentation each year,
WWEF has estimated about 20 million tons (mt), or about 10 percent of the total sediment flowing through
the Ayeyarwady River is extracted every year, but this may be an under-estimate. The monsoon season
(July to September) provides a sedimentation supply pulse, which is extracted to supply the annual
construction peak season in the dry season that follows.

Since 2010, a construction boom in Myanmar has fueled a sharp increase in the extraction of sand
from the Ayeyarwady. While there are no precise data for aggregates demand in Myanmar, GAIN
experience would indicate the national demand to be in the region of 100-120mt/year. There are no
data on the split between crushed stone from hard-rock quarries and sand and gravel from river
extraction, but it is likely that the latter predominates.

The National Water Resources Committee (NWRC) in 2017 identified significant gaps in available
sedimentation data. It also found that the present rate of sand and gravel extraction is “near or beyond
the bounds of sustainability” with increasing erosion being recorded near the mouths of the
distributaries. The NWRC report called for a sediment monitoring system that collects representative
and accurate information, particularly important as large-scale hydropower dams are built on the river.
Similar views were included in the 2018 paper “Exploring Sand-Mining in Yangon, Myanmar: Status,
Regulations and Impacts”, by Bethia Kadoe.

Governance Framework

According to the Conservation of Water Resources and Rivers Law implemented in 2006, Chapter V,
Article 13, “no person shall carry out sand suction, sand dredging, sand excavating, river shingle suction,
panning for gold, gold mineral dredging or resource production for commercial purpose in the river
creek boundary, bank boundary, and waterfront boundary, without the recommendation of the
Directorate.” Similarly, Article 14 dictates that “no person shall carry out sand suction, sand dredging,
sand excavating, river shingle suction, panning for gold, gold mineral dredging or resource production
from the sandbank maintained for prescribed river training work, prohibited place in the river and creek
or the watercourse.”

The aims of this 2006 Law were: (a) to conserve and protect the water resources and river systems for
beneficial utilization by the public; (b) to ensure smooth and safe waterway navigation along rivers and
creeks; (c) to contribute to the development of state economy through improving water resources and
river system; and (d) to protect the environment against negative impacts.
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Sand, considered as a natural resource, is owned by the state. As such, under Article 37 of Myanmar’s
2008 Constitution, the Union is the ultimate owner of all lands and all-natural resources above and
below the ground, above and beneath the water and in the atmosphere in the Union. Therefore, it can
enact necessary law to supervise extraction and utilization of these State owned natural resources.

Myanmar drafted its Environmental Conservation Law which was enacted in 2012. The objectives of
this law are to provide interim management guidelines for different industries while the Ministry of
Natural Resources and Environmental Conservation has drafted a detailed National Environmental
Policy with the help of United Nations Development Program.

The legal basis for conducting Environmental Impact Assessments (EIAs) is provided by this
Environmental Conservation Law of 2012, with subsequent provisions under the Environmental
Conservation Rules (2014) and the EIA Procedures (2015). Another policy tool that supports the EIA
review of projects are the National Environmental Quality Guidelines (NEQG), passed in 2015. The EIA
review body scrutinizes project proposals on their plan to comply with the NEQG, which compose of
general and industrial specific pollutant maximum-limit guidelines on air emissions and effluent
discharges as well as noise limits and exposure limits on transmission activities. All of these criteria
have been duly applied to projects funded for example by the World Bank.

The Directorate of Water Resources and Improvement of Rivers, under the Ministry of Transport,
oversees the operations of sand mining as one of its duties for river training and navigation. Together
with the General Administrative Department (GAD), the DWIR gives mining licenses and renewals.
While these laws and associated regulations appear to be well structured and comprehensive, many
mining activities continue without EIAs and permits. For example, only one or two of the >20 cement
plants in the country have the necessary permits.

Licensing Provisions and Procedures

Applications for mining licenses are submitted at the township level. The regional waterways
department (DWIR) then conducts a hydrographic survey and provides recommendations on whether
to issue a license.

Differing licensing practices appear to occur between states and regions. In some areas, it is reported
that in addition to production fees and tax, township and ward administrators asked them for donations
towards school or road projects. In other areas, it has been reported in media that the GAD sells
extraction licenses to the highest bidder.

Monitoring of Compliance

The states and region-level DWIR oversee licensing compliance. Teams comprising officials from the
DWIR, GAD and Myanmar Police Force patrol the river three or four times a month during the dry
season, but those patrols cease in the monsoon. Anyone found mining without a license is charged
under the 2006 Conservation of Water Resources and Rivers Law. The main problem may not be
unlicensed operations, but the extraction of sand by licensed operators beyond the limits of their
licenses. This is challenging to monitor, however, and enforcement tends often to be driven by
community complaints.

Key Learnings:

Best Practices:

e Sand, under the Constitution, as a natural resource, is owned by the State.

e There is a strong Conservation of Water Resources Law, as also an Environmental
Conservation Law. EIAs are required in the suite of Environmental Laws.

e The Directorate of Water Resources, with General Administrative Department, gives licenses.
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e The legislation permits auctioning of aggregate blocks.

Pitfalls:

¢ Regulation is ineffective when it comes to local implementation. Environmental permits are often
only given once an operation has been underway for many years.

e With so many Ministries and regulators, there can be reluctance in issuing permits for fear of
offending a fellow regulator or of being accused of graft.

e Licensingis consequently disparate and often delayed at local township level. Differing licensing
practices appear to occur between states and regions. In some areas it is reported that in
addition to production fees and tax, township and ward administrators asked them for donations
towards school or road projects. In other areas, it has been reported in media that the GAD sells
extraction licenses to the highest bidder.

e The policing of compliance is inefficient and patrol teams are ineffective. Infrequent visits by
inspectors and none during the key monsoon season, when the main waterways are open.
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Annex 12. Japan
Background and Current Situation

Historically, aggregates demand up to the end of World War Il was insignificant, as most housing was
constructed from timber, and roads were of compacted clay. In the post-War reconstruction, aggregates
demand increased dramatically, most being sourced as sand and gravel from rivers, complemented by
sea dredging, though the latter sometimes led to problems when used in concrete.

Aggregates demand in Japan peaked at almost 1 billion tons/year in 1990, but since then has halved,
as demonstrated in the graph below:
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oo — Statistics from the Japan Crushed Stone
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smon current national demand of about 400mt/year
oton comes from sand & gravel, supply, it now
being predominantly from crushed rock
quarries.
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Japnan Aaareaate Supplv/Demand: 1969-2016
Figure 1 Japan Aggregate Supply/Demand

Legislation and its Impact

The advent of strong environmental regulations, which came into effect at the time of the Tokyo
Olympics in 1990, resulted in greatly reducing river extraction and thereby causing a move to produce
aggregates in hard rock quarries.

Mining of Minerals in Japan was covered by the generally ineffective Mining Law No 289 of 1950,
though aggregates were not included within the list of Specified Minerals. This was superseded by the
Mining Law Amendment Act introduced 61 years later in 2012, though this did not amend the list of
Specified Minerals.

As in many advanced economies, sand and gravel extraction is now tightly-regulated through
environmental legislation in Japan. The change from river extraction to aggregates production from
hard-rock quarries in Japan was induced by less river sediment availability to due river modifications
and dams, coupled with environmental regulations that effectively ruled out river extraction. Extraction
from hard-rock quarries in mountains is now more feasible and commercially attractive.
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Case Study: Shinano River
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The Shinano River (see map left), the longest in Japan,
drains most of Nagano and Niigata prefectures. It rises
at the foot of Mount Kobushi, in the Japanese Alps of
Honshu, and flows north-northeast to enter the Sea of
Japan at Niigata. Its upper course is joined by
numerous tributaries, including the Sai and Uono
rivers, both of which drain small but productive and
populous intermountain basins. The lower reaches of
the Shinano River become deltaic and swampy as the
river crosses the Niigata Plain.

Because the river’'s lower course used to flood during
the spring thaw, a discharge canal was constructed at
Ohkouzu in 1923. The decreased amount of
transported sand and silt, however, has made the
river's delta vulnerable to the sea, a danger further
exacerbated by land subsidence resulting from the
withdrawal of groundwater to extract natural gas. The
Shinano River has long served as an inland waterway.
Its numerous river ports include Niigata, at its mouth.

@ hall of city, town and village

Figure 2 Shinano River

Before the construction of the Ohkouzu Diversion Channel, damage by floods occurred once every
three or four years. After it was constructed however, damage by flood decreased and furthermore a
marsh field called Ashinuma changed into dry land, where the volume of harvest increased. On the
habitual flood areas the Shinkansen express trains can now pass and transportation by expressway
flourished. It led to major developments in the cities, towns and villages located in the basin of the
Shinano River.

The Ohkouzu Diversion Channel is man-made river constructed by excavating ground for 10 km from
the head of Ohkouzu in Bunsuijjtown, where the Shinano River gets closest to the Japan Sea, to
Teradomari beach. Its purpose is to protect the Echigo Plain from flood damage of the Shinano River.
During time of rain, the main weir is closed and the total discharge of flood water from the upper part
of the Shinano River is directed to the Japan Sea through the movable weir and the fixed weir, at the
side of the diversion channel.

Key Learnigs:

Best Practices:

¢ River sand mining has been virtually eliminated in Japan.

¢ River extraction in the Shinano River, economically important in the past, is almost phased out,
through a combination of river-diversion, urban development, dam-building and environmental
legislation.
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