
 

 COLLECTING BASELINE DATA AND MONITORING MINE 
RECLAMATION 
 

Baseline studies 

Requirement for baseline studies 
If natural vegetation is present on the site, a baseline vegetation study should be 
done prior to any soil disturbance.  Baseline vegetation studies are required in 
order to establish the amount and type of cover, density of perennial plants, and 
species diversity in the undisturbed natural vegetation of the site.  These data are 
used to establish success criteria for revegetation following mining. 
 
If natural vegetation on the site is lacking or disturbed, and the end land use 
involves revegetation with native plants, baseline conditions may be established 
using data from a nearby undisturbed area that is similar in soils, slopes and 
elevation to the mining site. 
 
If the end use does not involve revegetation (for example, end uses like 
agriculture, residential or commercial development, golf courses) baseline 
studies are not required.  
 

Planning baseline studies 
o If more than one vegetation type is present, a vegetation map of the site 

must be prepared, and the acreage of each vegetation type calculated. 
o A sampling plan should be prepared such that each vegetation type in the 

area affected by mining is adequately sampled. 
o Sampling is adequate when sufficient replicates are obtained to give a 

minimal 80% confidence level in the results.  For most situations in native 
vegetation, this can be accomplished by sampling 14 transects or plots 
per vegetation type (Newton and Claassen, 2003) 

o Studies should be conducted in a season when most of the perennial 
vegetation is identifiable (i.e. leaves or aboveground parts are present).  

o Methods used for baseline studies are not sufficient or suitable for rare 
plant surveys; those surveys should follow California Dept. of Fish and 
Game guidelines (attached). 

 

Sampling methods 
There are many valid vegetation sampling methods described in the literature 
and any appropriate method can be used for conducting baseline studies.  The 
methods described here have been found by OMR staff to be efficient and 
require a minimum of equipment.  Vegetation sampling should always be carried 



 

 out by qualified botanists familiar with the flora of the area.  Examples of line-
intercept and density and species richness data sheets are attached. 
 
Stratified random sampling 
Different vegetation types on a site are sampled separately, so that the sample 
area for each is a relatively homogenous stand.  Then, within each stand, the 
location of plots is randomized.  This is what is meant by stratified sampling. 
 
Sampling locations should be selected so as to reduce the possible effects of  
observer bias.  This can be done prior to field work by randomly selecting GPS 
points within each stratified area.  Each point serves as the starting point for a 
transect.  The direction of the transect can be a randomly determined number 
between 1 and 360, representing the degree of angle from north. 
 
In an alternative method, transects can be placed at given intervals, such as 
every five meters, starting from a randomly determined point. 
 
Line intercept method for cover 
Plant cover is defined as the vertical projection of the area of the ground covered 
by vegetation, in percent.  There are several commonly used methods for 
determining plant cover.  The line intercept method described here has the 
advantages of being relatively free of observer error, fast, and easy to master.   
 
A 50 or 100 meter transect tape is located and laid out as described above.  The 
observer notes where the canopy of each species begins and ends on the tape, 
for example:  “55 to 103 cm-black sage”.  There can be overlap of different 
species where one is underneath the other, and total cover in areas with 
overlapping plants can be over 100%.  In grasslands or areas of very high annual 
plant densities, documenting individual species can be too cumbersome; such 
areas may simply be lumped together as “annual grasses”.  In areas dominated 
by perennial plant species, annual plants may simply be ignored, as they will not 
form part of the success criteria. 
 
In areas with tree cover, estimating the location of the intersection of the canopy 
with the tape can be facilitated by using a pole to mark the edge of the canopy 
down to the tape. 
 
Plot method for density 
Density is defined as the number of stems per unit area.  Annual species are 
excluded from density measurements because counting them would be too 
cumbersome, and their numbers vary from year to year depending on rainfall, 
etc.  Using the same transect as above and a meter stick, the observer walks the 
length of the transect tape on either one side or both sides of the tape, counting 
the perennial species rooted within one meter of the tape.  The observer can thus 
quickly determine the number of stems in a plot that is 1 or 2 meters wide and 50 
to 100 meters long.  



 

  
Plot method for species richness 
Species richness can be determined using the data obtained in the density 
measurements above, if the stems are tallied by species. Species richness is 
simply the number of different plant species in a given area. 
 

Reporting data 
 

o Include a species list, with scientific names for all species encountered on 
the site.  Species that are noted but that did not occur in the transects 
should also be included. 

o Describe sampling methods used. 
o Report data on mean cover, density and species richness for each 

vegetation type on the site.  Express results as a sample size, mean 
value, range of values, and a variance 

 

Reclamation Monitoring 

Establishment phase monitoring 
Establishment phase monitoring is a qualitative assessment of the site, done in 
order to ensure that weeds, erosion, drought or other problems are detected and 
remediated before they compromise the success of the project.  It is conducted 
as often as necessary, but usually frequently during the first year after 
revegetation.   
 

o Post-installation monitoring is conducted to check for correct 
implementation of the plan. 

o Monitoring should be done on a regular basis (the schedule will be 
determined by site conditions, weather, and the type of revegetation 
methods used). 

o Qualitative monitoring includes observations of plant health, plant cover 
estimates, and evidence of pests, herbivory, drought, and excessive 
erosion. 

o Interim success criteria or action levels for remediation should be clearly 
established, so that problems are dealt with at an early stage before 
compromising the success of the project. 

 

Quantitative monitoring 
Quantitative monitoring is done to determine whether or not the reclamation 
goals have been met, after the project has gone without irrigation or other 
maintenance for two years.  This type of monitoring can also be used to evaluate 
test plots and compare treatments. Quantitative revegetation monitoring uses the 
same methods and sampling design as baseline monitoring. 
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