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PRINCIPLES OF MITIGATION AND
MONITORING

Learning Outcomes:
|. Understand the relationship between mitigation and
monitoring
2. Understand the principles of monitoring logistics
3. Be familiar with the requirements of an EMMP
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Presentation Notes
Image credit: USAID/OFDA and U.S. Geological Survey. American scientists work with Tanzanian counterparts to monitor volcanic activity. Monitoring hazards is an essential element of disaster risk reduction. https://www.usaid.gov/sites/default/files/styles/732_width/public/nodeimage/FY09%20AR%20-%20VDAP%20in%20Tanzania%20-%20GMayberry_1.JPG?itok=IbbQpyqF
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DEFINITIONS

* Mitigation is the implementation of
measures designed to eliminate,
reduce, or offset the undesirable
effects of project activities on the
environment.

* Monitoring is observation and
measurement of environmental
activities to determine if your

— Being implemented =

— Sufficient and effective
* An Environmental Mitigation and
Monitoring Plan (EMMP) is a
document that outlines mitigation
measures and monitoring
procedures for project activities

mitigation measures are: JJ-I

Principles of Mitigation and Monitoring
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Presentation Notes
IEEs (and Environmental Assessments) are useless unless the conditions—environmental management criteria—they establish are implemented.

Image credit: USAID/Pakistan. http://hhi.harvard.edu/content/usaid-washinghandstogetherjpg


REMEMBER. . .

* No activities may be
implemented without
approved Regulation 216
environmental
documentation.

e Any resulting mitigation
and monitoring
conditions are written
into contract
instruments.

e AORs/CORs are
required to assure
implementation of
|EE/Environmental
Assessment conditions.

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
What does the ADS say? Team Leaders and Activity Managers or COR/AORs must actively manage and monitor compliance with any IEE/Environmental Assessment conditions, modifying or ending activities not in compliance. 

Image credit: Jeremy Green/The Cloudburst Group; Joseph Zulu works with a community surveyor to map and record the boundaries of his family’s farm as part of customary land certification program. With clearer, stronger property rights, Mr. Zulu will have greater incentives to invest in and conserve his most important asset: his land. https://www.devex.com/news/property-rights-and-miracle-trees-growing-climate-smart-agriculture-in-zambia-874


TRANSLATING CONDITIONS INTO
MITIGATION MEASURES

e Installation of livestock watering
facilities

Activity
e (Upon which conditions are based)
Building in environmentally sensitive
areas, groundwater contamination,
poor quality construction, lack of

L Risks
~—-i~+tangnce
Root
Causes

eLand access, education on relevant topics,
maintenance materials and labor

* Follow water quality

Mitigation standards, exclude from
Actions protected areas, design best
practices in siting, community
training

5/21/2018 Principles of Mitigation and Monitoring
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When an activity results in conditions in an IEE, the author of the EMMP must translate those conditions into mitigation measures. 
Begin exploring possible mitigation measures by identifying the root causes of the risks for which the condition was developed. From these root causes, mitigation measures can be identified within the capabilities of the project.


MITIGATION TECHNIQUES

5/21/2018

Consider altering or

adding:

e Siting

e Design elements

e Operating practice

* Remediation or
rehabilitation
methods

Principles of Mitigation and Monitoring
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Using an example of road rehabilitation, ask participants what they would consider a mitigation technique for each category included. Below are examples of answers. 
Siting: avoid steep grades, follow contours Siting mitigation could include changing the route of the road entirely --- e.g. if passing thru sensitive habitat or unmanageable terrain. Evaluating this requires understanding the basis need/purpose the road is intended to serve. 
Design elements: Culverts or Rolling dips for water drainage and diversion, side drainage to prevent flooding washout, slope stabilization with plantings, grading, terracing & riprap, dust reduction barriers, paving of vulnerable stretches
Operating practice: community maintenance
Remediation: grading, planting, or draining borrow pits

Image credit: A woman catches a bucket in a line for rubble removal in the hilly Ravine Pintade neighborhood in Port-au-Prince, Haiti, on Feb. 16, 2011. Kendra Helmer/USAID. https://www.usaid.gov/news-information/press-releases/us-government-marks-conclusion-neighborhood-rehabilitation-project



EXAMPLE: WATER SUPPLY

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
Ask participants to look at the picture and consider potential impacts and mitigations needed. Hint, this well is used by both humans and livestock. 
Examples: 
Potential impacts: Contamination of water supplies; spread of disease
Mitigations needed: Fence to keep out livestock, site away from contamination sources, provide separate water point for livestock
This situation is one in which siting and design features can be used to prevent impacts

Image credit: USAID


ENVIRONMENTAL MONITORING:
TWO ESSENTIAL PIECES

| .Dete.rml.nlng whether mitigation ! Environmental
is being implemented as monitoring
required should be a
normal part of
2. Determining whether mitigation project

is working to mitigate the monitoring and
impacts evaluation

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
In other words, environmental monitoring is verifying that you did the mitigation that you said you would do, and that it is working! Though we treat each individually, the 2 parts are NOT SEPARABLE. 


HOW TO MONITOR

. Determining whether mitigation is being

implemented as required
— This includes quantifying mitigation:
* How many staff trained?
* How many trees planted?
— There are two basic ways to get the information required:
* Paper reports & field inspection

For example...

5/21/2018 Principles of Mitigation and Monitoring
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Ask: “What are a couple of ways that you can determine if mitigation is being implemented as promised?” 
Listen to responses and relate them to the responses on the slide:  “paper reports and field inspection.”
Discussion point: Note that this level of monitoring will typically not show whether the mitigation measures are effective. This is the function of the 2nd element of environmental monitoring, forthcoming.

Image credit: Trees from this native pine nursery, supported by Lebanon Reforestation Initiative, will reforest many acres of Lebanon’s countryside. USAID https://www.usaid.gov/lebanon/biodiversity


»

MONITORING: STEP |
VERIFY MITIGATION MEASURES ARE IN PLACE

5/21/2018

Mitigation measure
Clinic staff shall be trained to segregate and properly incinerate infectious

Two mitigation ‘

implementation indicators

Desk assessment '

Clinics are asked to report:

|. Percentage of staff trained

2. Spot inspections of waste
disposal locations carried out

3. Result of spot inspections

Field inspection ‘
Shows waste is segregated at A,
but not incinerated at B
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Talking points: this is an example of waste management issues and indicators at a health clinic.
Field audits in this case could also include INTERVIEWS of health clinic staff. 
Picture A shows segregation of medical wastes at the health clinic, e.g., hazardous vs non-hazardous.
Picture B shows a picture of a clearly unused incinerator. (plants are growing out of the top.) The ground in front of the incinerator is littered with syringes, bandages, and all manner of mixed medical waste.
Get the information you need, using the simplest means of collecting it.


»
MONITORING, STEP 2:

VERIFY MITIGATION MEASURES ARE WORKING

2. Determining whether mitigation is working

Requires systematic observation of key
environmental conditions

(1) that correspond to impacts & mitigation
measures and/or

Example: a road project

may lead to stream

sedimentation. Stream (2) upon which the project depends for its success
turbidity is monitored.

Example: A water supply
project depends on clean

source water. Source
water quality is monitored.

5/21/2018 Principles of Mitigation and Monitoring
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Ask: What does it mean to say that mitigation is working?  
Discuss: It means that the mitigation is succeeding in reducing/controlling/prevent adverse environmental and social impacts at least to the degree expected.


MONITORING ENVIRONMENTAL CONDITIONS

systematically choosing and
assessing
environmental indicators

Systematic observation
of key environmental conditions
requires

Signals of/proxies for

e Environmental health

e Ecosystem function

e Community well-being

5/21/2018 Principles of Mitigation and Monitoring
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Talking point: The insects pictured are examples of “indicator species” – a species that is particularly sensitive to certain kinds of environmental disruption.
They are NOT “F” indicators or core program performance indicators 
Ask: Why are we concerned with “community well-being?” Because the environmental assessment process includes and addresses social impacts. 
Environmental indicators are signals of or proxies for the stock and quality of key environmental resources, or of environmental health and ecosystem function
Environmental indicators may require laboratory analysis or specialized equipment & techniques
Testing water for pesticide residues
Automatic cameras on game paths for wildlife census
But indicators are often VERY SIMPLE, especially for small-scale activities. Simple indicators can be more useful and appropriate than more complicated ones!




SIMPLE INDICATORS

Measuring erosion | Surface contamination by sewage

Visual
inspection
behind the

latrine

Topsoil loss (top)
; from slopes reveals a
¥ upstream in leaking
the septic tank
watershed (bottom).

X% (top)is
8 assessed
with a visual
4 turbidity
monitor
(bottom).

What are
the

limitations
of this
indicator?

5/21/2018 Principles of Mitigation and Monitoring
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Erosion measurement: Monitoring turbidity in this way could easily be done by the community, with a little training. 
Surface sewage contamination: Note that the top of septic tank is dry: the liquid around the tank is NOT from rain!
Limitations of the septic indicator:  A septic tank that does not reveal surface leakage may still be a source of groundwater contamination. This type of visual inspection can verify gross sources of surface contamination ONLY. 

Image credit: USAID



SIMPLE INDICATORS

* Observing drought

Damaged crops (top) are
accompanied by water
shortages in wells and
water bodies (bottom).

5/21/2018 Principles of Mitigation and Monitoring
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Climate change is leading to drought (e.g., shorter rainy seasons and higher temps in southern Malawi).
Evidence of drought includes damaged crops and low water levels.

Image credit (top): El Niño (2015) has already caused Papua New Guinea to be hit with both drought and frost, which damaged the country’s main sweet potato crop. USAID worked to get farmers back on their feet and help communities cope with drought. / Ben Hemingway, USAID/OFDA; https://blog.usaid.gov/2015/10/bracing-for-el-nino-how-usaid-is-helping-countries-prepare-and-respond

Image credit (bottom): A child collects her family’s drinking water from a muddy puddle in the middle of the road. 
A.G. Klei, USAID/Madagascar; https://www.usaid.gov/madagascar/press-releases/us-government-continues-respond-humanitarian-disaster


SIMPLE INDICATORS

SOIL DEPLETION
Visual inspections
show fertility gradients
within terraces. (Dark
green cover indicates
healthy soil; yellow
cover indicates
depletion)

GROUNDWATER
LEVELS

Are measured at
shallow wells with a
rope and bucket.

5/21/2018

Choose the simplest

indicator that meets
your needs!

Principles of Mitigation and Monitoring
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Ask: What might you look for when assessing soil health? (color of the cover)
What might we test for? (pH, nitrogen, microbial activity)

Image credit: GEMS


COMPLEX MONITORING

e Sometimes monitoring can be more
complicated.

e Some common strategies for complex
monitoring:

Do research to obtain
good baseline data

All are intended to
Monitor the actual

help disti ish
project, plus a similar €Ip cIstingtis

non-project area impacts from
(control) NORMAL
VARIABILITY and

Monitor at multiple other factors
stations/ sampling

locations

5/21/2018 Principles of Mitigation and Monitoring
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Measuring water quality impacts from a point source of pollution (the previous example) is fairly straightforward
Remember, any indicator has a NORMAL VARIABILITY (seasonal, annual). Give an example of rainfall: Rainfall has a normal variability, which may be affected by changes in land use and cover. Monitoring strategies are designed to allow you to distinguish the impacts of the activity from normal variability.


»

CONSIDERATIONS FOR MONITORING

INDICATORS

* Intended outcome of the
mitigation measure!?

DATA SOURCE

* Are there multiple locations
involved?

INTERVAL

* In what project phase does
it occur?
* Is it an ongoing action?

COST

*  What kinds of techniques
will be used and what
expertise is needed?

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
When building out the monitoring portion of the EMMP, consider the questions listed on the slide. 
Indicators: how might the intended outcome manifest? Once you have an idea of what the ideal should look like, you can determine the gauge the success of efforts. 
Data source: determining the geographic scope of the mitigation measure will help you determine the data sources needed. For example, if the mitigation measure is community training, then your data sources will need to be multiple different points throughout the community to gain a holistic picture of implementation. 
Interval: considering the points during the project in which the measure will need to be implemented will help you determine at when and how often to monitor. 
Cost: the technical, spatial, and temporal aspects of the monitoring will contribute to the cost of the monitoring measures. 

Image credit: Photos that are time- and date-stamped and geotagged are uploaded to USAID’s databases by project contractors as verification that activities are taking place.  AECOM.  https://www.usaid.gov/news-information/frontlines/afghanistan/true-detectives-monitoring-projects-afghanistan


Q
PLANNING AND SPECIFYING MITIGATION

AND MONITORING: THE EMMP

e TRANSLATES IEE conditions into specific mitigation
measures to implement |IEE/EA conditions

e SETS OUT indicators/criteria for monitoring
implementation & effectiveness of mitigation

e ESTABLISHES timing & responsible parties

e PRESENTED often in a table format. Formats are usually
flexible but can be specified by the IEE.

8~ YEY S
‘l' ' )ll \ . ' Climate variability and

o change can undermine
project progress and
increase risk, therefore

s Must be considered

b B Gl S 5 " | . 4 L5 _._;. ;‘ % v I Ny ; £ When developing an
\ o P 8, " “ EMMP.
3z Y R o S
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A key lesson learned from 40 years of worldwide Environmental Impact Assessment experience: implementation of environmental conditions requires EMMPs that are incorporated in work plans and budgets
Essentially, the EMMP provides a framework for environmental compliance by ensuring systematic implementation of IEE/Environmental Assessment conditions
Climate change is a constant process. Changes in baseline conditions due to climate change are likely to occur over the life of the project, so it is necessary to consider climate change throughout every step of the development of an EMMP. 
EMMP writing tips include: 
Respond only to specific IEE or Environmental Assessment conditions
Use clear, actionable language. Think of S.M.A.R.T. mitigation measures: Specific. Measurable. Achievable. Relevant. Time-oriented. 
IEEs often require use of “best practices.” Reference to standards you are using as a source of these practices. when you would like to apply best practices to the mitigation measures. Remember when you are building the plan that the responsible parties will need to interpret your plan and the clearer it is, the more effective it will be. 

Image credit: USAID


EMMP FORMATS

e Format is usually flexible, sometimes specified by the IEE
(varies by Bureau), but must include key elements below.

EMMP for Project XXX

Person Responsible for Cverseeing EMMP:

[name, contact information]
Activity 1: [name ofactivity]

IEE or EA Mitigation Monitoring Timing and Responsible Parties
Condition Specific actions to be taken to How will the project verify that |Who is responsible for
(reproduced |comply with the condition. the mitigaticn acticn is being  |mitigation, menitoring,
from the IEE (if an IEE or EA condition is already implemented and is both reporting?
or EA) spedfic to the project/ activity and effective and sufficient? Timing/frequency of these
implementation actions seff- actions
evident, this “translation step” can
be omitted)
A single IEE/EA condition may

require muttiple action to
implement—oadd rows as necessary

[{add rows for additional conditions]

[ repeat table for additional activities]

5/21/2018 Principles of Mitigation and Monitoring
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EMMPs include: 
All the mitigation measures required by the IEE or Environmental Assessment
Indicators or criteria for monitoring their implementation & effectiveness
Who is responsible for mitigation and monitoring
Activities: Carry over those activities with conditions (e.g. “negative determination with conditions”)
Adverse impacts
Mitigation measure: If well specified, excerpt directly from the IEE; if not well specified in IEE, define in better detail
Monitoring Indicators/Criteria: To determine if mitigation is in place and effective (e.g., visual inspection for leakage around pit latrine; sedimentation at stream crossing, etc..)
Monitoring and Reporting Schedule: e.g., monitor weekly, report in quarterly reports and more frequently under specified conditions
Responsible parties: variable, but accountability must be established. 
Additional sections that can be included are :
Budgeting information. How much will a mitigation or monitoring measure cost? What is the LOE involved?
A monitoring log section where mitigation implementation information or monitoring results are recorded.


CHOOSING A RESPONSIBLE PARTY

* Prioritize the following criteria based on the mitigation effort
to determine the best person/position for the job

Physical .
Availability Span of Control

5/21/2018 Principles of Mitigation and Monitoring

41


Presenter
Presentation Notes
To determine the most appropriate responsible party for mitigation and monitoring measures, prioritize the criteria listed on the slide based on the mitigation action. Which are most integral to the success of the measure? 
Physical proximity- Is the person located geographically close to where the mitigation measure is meant to be implemented? Do they need to be?
Expertise- Do they have the appropriate skill set to understand the risks and consequences associated with the mitigation measures?
Availability- Are they willing and able to take on this responsibility?
Authority- Does this particular measure require a certain authority should there be complications with implementation?
Span of Control- Do they have the capability to take on responsibility for the measure, given the entire scope of the project and other mitigation/monitoring efforts?


EMMP REVIEW
AND APPROVAL

e EMMP is usually submitted and
approved with the project
work plan or PMP

e EMMP must be approved by
the project COR or AOR

* Must assure that EMMP is
reflected in the workplan and
budget

* Sometimes additional review
or required clearance by the
MEO, REA, or BEO per
requirement of the
IEE/Environmental Assessment
or operating unit policy.

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
In some circumstances, EMMPs are submitted for approval with the IEE. 
Upslope diversion works in poor repair for an irrigation system in Haiti. Photo: Sun Mountain International

Image credit: USAID


EMMP VERIFICATION AND OVERSIGHT

Ensure compliance by: v&g

| .Reviewing ongoing
partner implementation

reports which must
address EMMP
implementation

2.Performing field visits

5/21/2018 Principles of Mitigation and Monitoring
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First, all documents developed by the partner are reviewed. This includes the EMMP, budgets, work plans, and the project reporting framework. 
The EMMP must ensure the implementing partner is responsive to IEE/Environmental Assessment conditions
Budgets and work plans ensure EMMP implementation is planned and funded
The project reporting framework ensures environmental compliance reporting requirements are met
Primary responsibility for ensuring compliance lies with C/AOR. 
The MEO will also review or clear where activities are environmentally sensitive or IEE/Environmental Assessment conditions are complex. Rarely, the IEE mandates REA or BEO review. 
Second, there is ongoing review of partner progress reports to monitor EMMP implementation.
The MEO is on the distribution list for IP’s quarterly/semi-annual project reports. 
Third, field visits are conducted. at a minimum, all visits integrate a quick check for significant environmental design and management problems. For environmentally sensitive activities, specific visit(s) are scheduled to audit against the EMMP.
Most field visits are by C/AOR or Monitoring and Evaluation Officer. The MEO should visit the most environmentally sensitive activities (and the REA may assist). 
See pages 19-21 of MEO Handbook for more info.

Image credit: The mobile soil testing kit has the potential to increase productivity by at least 25 percent. Mackenzie Knowles-Coursin, USAID https://www.usaid.gov/news-information/frontlines/grand-challenges/kenyas-crop-innovators-moving-needle-food-security


EFFECTIVE MITIGATION & MONITORING

e Tells you clearly and
cost-effectively if
mitigation is sufficient and
effective.

e Usually requires a

combination of:
— Environmental indicators
— Mitigation
implementation
indicators
* Prioritize the most

serious impacts & issues.

GEMS visual field guides
(www.usaidgems.org )

USAID

W FROM THE AMERICAN PEOPLE
~NELRE

Version: September 2012

download at www usaidgems org
comments and corrections to XO00X

GEMS Visual Field Guide: CONSTRUCTION#

for quick identification of serious environmental & occupational health and
safety concerns in small-scale construction

About the GEMS
Visual Field Guide Series

GEMS Visual Field Gacides are
intended for use during field visits
by USAID and Implementing
Parmer staff who arenot
environmental specialists.

They are intendad o ensure that
the most common serious

quickly and easily identified for
corrective action

Note that an activity may be subject
to environmental design and
management conditions specified
in its Environmental Assessment or.
Initial Environmental Examination
o by ost cautry regudation which
are not captured in this document.
‘The field guides complement the
‘more detailed guidance found in
USAID's Sectoral Exwironmental
Guide-lines.

Consult the Guidelies for
guidance regarding remedies,
‘mitigation and corrective actions.
The Guidelines are available at

www.usaidgems.org.

Disclaimeer: This fizld graide was
‘atially developed by The Cadnos
Grawp, Tnc. for huermaianal Rescverces

A. Pre-construction Site Survey. A *YES® answer to any of the following
indicates that construction on the site will pose higher-than-normal environmental

risks. A site-specific environmental review setting sut mitigation measures sufficient
to address these risks will usually be required. Notify the Chief of Party and A/COTR_

AL Is the site within 30m of a permanent or ssasonal stream or water body?
tssue 1: Construction or operation

VES moy result in sedimentation or ather
contamination of the water.
issue 2° Construction moy interfere
with drainage of upstrearn lands.
NO

image: @ new hotsl approaches
completion on the shors of a fragile
freshwars
AZ_Is the site heavily forested? In a permanent or seasonal wetiand? In a relatively
undisturbed ecosystem? In a protected area?

issue: These sites are high wolue due

e o their biodiversity and/or other
“ecosystem services” (e.g. flaod
contral, breeding habitat) they

No provide. Thus, any adverse impacts of

focilty eonstruction or operation are
far mare fikely to be significant.
image: @ new schaol site is corved
out of o forested hilltop.

A3 Does the site show evidence of having been used as @ waste dump?

issue: Hazardous materials such as

YES .
pesticides may be present that pose
health donger to construction

| werkers ond users, particulorly if
disturbed. There is o higher chance

No that groundwater is contaminated

ond unusable. Dump sites ortract and
breed disease vectors.

A.4_Is the site sioped at greater than 15 degrees?
issue: Strongly sloped sites present
high risks for ercsion that can
permanently degrade the site and

runoff that can add sediment load to
nearby surface waters and result in
gullying on adjining ionds & roads.

image: The view downslape from @
hilitop construction site shows
erosion and runoff channels.

methors and do not necessarily refiect
wizurs of LISAID or tie Uit States

5/21/2018 Principles of Mitigation and Monitoring

A5 Is the site occupied or cultivated? YES  hO
3 Issue: Displocing inhabitants or depriving owners or users of ogricultural

and cther uses of lond, can be a significant social impact f nat addressed

vig or negotiation.
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GEMS Visual Field Guides: http://www.usaidgems.org/fieldGuides.htm. Support monitoring via field visits by those who are not environmental specialists. They include a mix of environmental indicators and mitigation implementation indicators. Visual field guides exist for healthcare waste, rural roads, sanitation, and water supply
The Sector Environmental Guidelines provide extensive mitigation and monitoring tables for typical sectoral activities: http://www.usaidgems.org/sectorGuidelines.htm

http://www.usaidgems.org/

EFFECTIVE MITIGATION & MONITORING

BE SYSTEMATIC

REALISTIC TARGETED FUNDED
M&M must be Mitigation measures Funding for M&M
achievable within & indicators must must be adequate
time, resources & correspond to over the life of the
capabilities. impacts. activity

CONSIDERED EARLY

Preventive mitigation is usually cheapest and most effective.
Prevention must be built in at the design stage.

If M&M budgets are not programmed at the design stage, they are
almost always inadequate!

5/21/2018 Principles of Mitigation and Monitoring
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Presentation Notes
Effective mitigation and monitoring is systematic, meaning that you are looking at the entirety of the project, from design to decommissioning, while considering the comprehensive impacts throughout. For example, if you need to take water samples, take it everywhere that water may be affected, including intake and drainage areas. Take your samples at different times of the day and different times of the year. Make sure you are sampling both at high flow times and low flow times. Why do these variations make a difference? 
Determining specific mitigation actions starts with review of appropriate standards or best practice guidance. For example, where would you look for a best practice for well siting? There are a few different examples of sources: host country standards, Sphere standards, and USAID Sector Environmental Guidelines.
The EMMP often “translates” IEE conditions that are written in very general terms. Implementing these conditions requires first translating them into specific mitigation actions. 
The EMMP must specify practical mitigation measures. Make the plan realistic by choosing methods most appropriate for the project that are also within the capabilities of the implementing partner. 
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