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• Hydration is the replacement 
of fluids lost through 
sweating, exhaling and 
elimination of waste.

• The body loses about 2-3 
quarts of water daily and 
need to be replaced.

Hydration in the Body



Importance of Hydration

Our bodies need water for survival, drinking 
enough water everyday is essential for 
different functions
 To regulate body temperature

 To keep joints lubricated

 It prevents infections

 Carries nutrients and oxygen to cells

 Enable organs to function well

 It also improves sleep quality and brain function



Dehydration Hazards
Workers can be dehydrated when
• Exposed to sunlight 
• Working in heat environment
• Sweating excessively
Dehydration can cause a number of health and 
safety hazards and can be dangerous especially in 
hot weather. 
• Headache
• Dizziness due to drop in blood pressure
• Kidney problems due to infrequent urination
• Seizures from low level of electrolytes
• Heat stroke 



Symptoms of Dehydration

Include:
• Little or no urine, 
• Urine that is darker than usual 
• Dry mouth
• Fatigue
• Extreme thirst
• Confusion
• dizziness

Source: google images



Recommendations / Conclusion

• Ensure your colleagues stay 
hydrated while in the field

• Prompt or offer water to your 
colleague when you notice 
signs of dehydration

• Drink enough to prevent 
dehydration

• Other water sources include, 
fruits, juices soups and 
vegetables

Source: google images



THANK YOU
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Introduction

• Well established technique used for over half a century
• Used to identify anomalous watershed targets
• Has also been used for environmental monitoring, especially since the 

1970s
• Can be successful even when poorly executed



Basics of the Model

• Hawke’s (1976) model used as an example
• Size fraction and method of analysis chosen

during an orientation survey
• Fits best in first and second order streams
• Stream can become “decoupled” and become

unreliable as catchment size increases
• Methodology is often “compromised” than

“optimized” (ex. Near universal use of -80 mesh)

Strahler Number (Wikimedia commons)



On the Stream Bed

• For routine surveys, material is usually silt to fine-medium sand
• Avoid bank material
• For routine surveys in high energy streams, adequate sample material 

locations may be on behind large boulders, in low-energy pools, and 
voids below gravel bars

• To better pick up Heavy Mineral Associated Elements (HMEs), good 
sites include silt-sand in lee of the boulders, pools, and cobble-gravel 
“pavement”. 

• Sampling in some of these localities can act as a pseudo heavy mineral sample
• Sediments are not soils and should be treated differently 



Element Distribution
• Can vary depending on sample location, morphology, size 

fraction, and other factors



When to Sample

• Seasonal weather and localized events have a great effect on stream 
sediment sampling

• Trapping of heavy minerals in bars is best performed immediately 
after a flood peak

• Can be logistically challenging

• Moss mats, if present, can provide a trap for sediments and heavy 
minerals



Size Fraction and Sample Size

• No universal recommendation is 
possible, but -80 mesh (-177 um) is 
widely used

• Would obviously not be useful if 
anomalies are found in coarse fractions 

• Other fractions, such as less than 
100um, can be useful for gold 
exploration

• Sample size should be representative
• The more, the better in most cases
• Affects detection limit



Importance of Orientation Surveys

• First step in a serious stream sediment survey
• Will help establish optimum sample densities, sizes, sampling media, 

size fractions, etc
• Sample density and spacing is key, don’t want to sample an area too 

large or small. 



Conclusions

• Stream sediment surveys are a 
robust, cost-effective method of 
exploration

• Results of surveys can be improved 
by attention to sample 
representativity at scales that range 
from catchment basin size, location 
of sample site, sample methods and 
time of year, and sample size 



Thoughts on Article

• Pros:
• Detailed and thorough article
• Lots of good information
• Good figures

• Cons:
• Layout could be improved (put orientiation survey near beginning)



Questions?
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SAMPLING



WHY SAMPLE?



WHY SAMPLE?
• Estimate contents of a population in an unbiased 
manner with an acceptable and affordable degree of 
precision—representative

• Exploration stage to locate economic mineral deposits, 
drill targets

• Determine physical and chemical characteristics
• Development stage to determine reserves
• Process amenability
• Production stage to maintain grade control
• Environmental monitoring, compliance



SAMPLING MEDIA
A variety of sampling media can be tested 

• solid 
• liquid 
• air 
• biological 
• Other materials

In fact, all types of sampling media should be 
sampled at some point during the life of the 
mine, preferably in the initial stages.



Definition of sample

• A representative portion, subset, or fraction of a body of 
material representing a defined population

• Portion of a population that is actually studied and used to 
characterize the entire population

Collecting a representative sample can be difficult because 
of the compositional, spatial, and size heterogeneities

Sampling procedure, process, storage, preservation, 
pretreatment are important factors





Types of samples
• Outcrop
• Core
• Drill cuttings (reverse 
circulation)

• Other drilling
• Grab samples
• Channel sampling (small 
chips over a specified 
interval)

• Pan sampling (heavy 
concentrates)

• Trench sampling
• Composite sampling
• High grade sampling 
(selected pieces of the 
most highly mineralized 
material)

• Run of mine ore feed
• Crusher product



Heterogeneity as a function of the scale of 
observation (from McLemore et al., 2014)



Information 
needed on 
sample 
collected in 
the field



Take photo of sample location



Why do you need a sampling 
plan?



Why do you need a sampling plan?
• Document what is to be done
• Consistency 
• Everyone following the same procedures

• Today and in the future
• But they are living documents

• Contract or regulatory obligations
• Reduce errors
• Reduce cost

The plan should be based upon the geology and 
regulatory requirements.



COMPONENTS OF A SAMPLING PLAN

• Define questions and objectives
• Develop site conceptual models
• Costs and potential consequences of not 
sampling

• Identify types of data and information needed
• Define confidence level and quantity of data 
required to answer questions

• Design the sampling plan



COMPONENTS—continued

• Develop protocols
• Conduct an orientation or pilot study before 
implementation

• Conduct sampling plan 
• Analyze and manage data (interpretation) 
• Make decisions (risk management) 
• Educate and inform the parties involved



Example of a sampling plan

https://geoinfo.nmt.edu/staff/mclemore/docum
ents/samplingplan_v5.pdf



1. DEFINE QUESTIONS AND OBJECTIVES

• Identify sources, transport, and effects of potential 
contamination of soil and drainage quality

• Validate predicative models
• Validate mitigation/remediation/reclamation efforts
• Preventative and remediation monitoring
• Establish background or existing conditions
• Identify impacted areas vs. pristine areas
• Potential use of water in operations 
• Operational compliance monitoring
• Validate reclamation efforts



2. DEVELOP SITE CONCEPTUAL MODELS
Review existing data 

• Climatic data 
• Physical data 
• Geology  (mineralogy)
• Hydrogeology (Surface-ground water interaction)
• Mining history and impacts of mine workings
• Biology
• Other data available



3. COSTS AND POTENTIAL CONSEQUENCES 
OF NOT SAMPLING

• Avoid being data rich but information poor
• Public perceptions of risk
• Perceptions of chemicals associated with the 
mining industry, such as cyanide

• Some long-term and widespread environmental 
problems should be considered relatively high-
risk even if the data on which the risk assessment 
is based are somewhat incomplete and uncertain



4. IDENTIFY TYPES OF DATA AND 
INFORMATION NEEDED
• What sampling media (solid, liquid, biological/wetlands, air)?
• What are sources, transport mechanisms, and receptors?
• What other parameters must be monitored?
• What type of sample is to be collected and is it 

representative of sampling?
• What field measurements are required?
• What is the feasibility of sampling?
• How much sample is needed?



5. DEFINE CONFIDENCE LEVEL AND 
QUANTITY OF DATA REQUIRED TO ANSWER 
QUESTIONS
•What is the confidence level needed?
•How many samples are required to get the 
needed results?

•What is the precision required?



6. DESIGN THE SAMPLING PLAN

• QA/QC 
• Data format
• Safety issues (OSHA vs. MSHA vs. local, state vs. 
good neighbor/employer)

• Sample location, number of samples, and frequency 
of sampling, proper labeling of samples (site 
specific)

• What constituents or parameters are required for 
each media 



7. DEVELOP PROTOCOLS
• Collection techniques 
• Sample collection
• Observational field data 
• Modify sampling plan and deviations
• Opportunistic sampling
• Contamination
• Handling/transport 
• Preservation and storage (from field to laboratory)



7. DEVELOP PROTOCOLS—continued
• Sample pre-treatment in the laboratory
• Filtration 
• Sample preparation
• Sample separation
• Archival/storage
• Analytical procedures and techniques



8. ORIENTATION OR PILOT STUDY

• Clear understanding of target type
• Understanding of surficial environments
• Nature of dispersion from mineralized areas
• Sample types available
• Sample collection procedures
• Sample size requirements



8. ORIENTATION OR PILOT STUDY—
continued

• Sample interval, depth, orientation, and density
• Field observations required
• Sample preparation procedures
• Sample fraction for analyses
• Geochemical suite for analyses
• Data format for interpretation



9. CONDUCT SAMPLING PLAN 
(PROGRAM IMPLEMENTATION)



10. ANALYZE AND MANAGE DATA
• Reporting data
• Presentation of data
• Interpretation
• Data interpretation approaches

• Statistical
• Spatial
• Geochemical
• Geological



10. ANALYZE AND MANAGE DATA—
continued

• Reporting and dissemination
• What becomes of data (storage)
• Common data formats
• Use the data
• Reliability and limitations of findings 
• Evaluate the data (statistics)



11. MAKE DECISIONS (RISK 
MANAGEMENT) 



12. Educate and inform the parties involved



REE in Coal Sampling Plan



Metadata
• USGS and DOE require information on the sample—see 

spreadsheet
• It can take 1-2 hrs to collect the sample properly and obtain all 

of the metadata required



Tonight

• Select points on maps
• I NEED THESE POINTS BY FRIDAY

• Prepare/collect field sampling gear
• Camping gear 

• What does you team need
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