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June 30, 2020 

 

Bob Taunton 
President – Taunton Group 
Sent via email to bobtaunton@tauntongroup.com  

 

Subject:  Incorporating accuracy statistics when attempting to quantify cut & fill 
volumes based on LiDAR data.  

Dear Bob, 

This letter was drafted in response to a land-owner’s assertion that fill has been placed 
by the Plantation Golf Course near their property on the north bank of the Lower Boise 
River in Garden City, Idaho. The claim, as I understand it, is that Plantation Golf Course 
has reportedly used this area as a disposal site for turf aeration plugs for several years, 
which over time has led to gradual in-filling of the area. 

Documentation provided to me contains an estimate of fill by Quadrant Consulting Inc. 
estimating 1300 cubic yards of fill has been placed in the area by comparing two LiDAR 
(Light Detection And Ranging) elevation data sets, one from 2007 and the other from 
2019. This estimate does not account for the accuracy limitations of the LiDAR.  

This letter makes no assertions or claims regarding whether fill was or was not placed 
in the area. Rather the purpose of this letter is to outline and discuss the importance 
of incorporating the reported accuracy of the LiDAR data and argue that these 
accuracies must be considered when using LiDAR data to determine whether or not 
any fill was placed in the area. 

• Quadrant Consulting Inc. estimated 1,300 cubic yards of fill based on LiDAR data 
• Vertical accuracy of the data was not factored into their estimate 
• Accounting for vertical accuracy of the LiDAR, the true estimate is a range between 

1,100 cubic yards of cut, and 2,550 cubic yards of fill between 2007 and 2019 
• Without a verified ground survey, estimating cut and fill quantities more accurately 

than the range given above is not possible 

The site of interest is located on the north bank of the lower Boise approximately 0.90 
miles upstream of the Glenwood Road Bridge. The area encompassing the bank is 
heavily vegetated with naturally occurring underbrush, trees, and woody debris. This 
is based on a review of aerial imagery as well as photos included in the complaint. 
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It is important to first discuss how LiDAR data are collected and the specific challenges 
vegetation presents to accurate data collection. LiDAR uses lasers which beam 
downward and upon striking an object, are reflected back up to the sensor resulting in 
a cloud of points. The points are indiscriminate, bouncing off of everything (water, 
ground, leaves, roofs, branches, etc.). This point cloud must then be processed to 
achieve a representation of “bare earth”. LiDAR collection companies have invested 
heavily in technologies to process the point cloud data, but there is no perfect method. 
To assess the vertical and horizontal accuracy of the LiDAR survey, locations on the 
ground are surveyed with more accurate methods and compared to the LiDAR 
elevation data. 

Areas of heavy vegetation present a challenge to LiDAR accuracy due to bare ground 
being obscured. The information below summarizes the reported vertical accuracy in 
vegetated areas of both data sets. 

Reported 2019 LiDAR vertical accuracy (Hyde, S,J., 2020): 

 
The Root Mean Squared Error (RMSE) in vegetated areas is 0.306 ft (3.67 inches). 
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Accuracy reported by the USGS for the 2007 LiDAR (Skinner, K.D., 2009): 

 
Ground-survey area #2 was used in the figure above as the basis of comparison. This 
area is located nearest our area of interest on the north channel of Eagle Island just 
downstream of Eagle Road. The Root Mean Square Error for banks with trees present 
is 0.333 m (1.09 ft or 13 inches).  

The vertical accuracy of the data sets must be taken into account when attempting to 
quantify fill. When we incorporate the RMSE of each data set into the comparison we 
create a range of volumes. We tried to match Quadrant’s area of comparison (figure 
below). Note that not all of the area is vegetated but a more precise analysis was not 
possible at the time. We can say the volume change over time lies somewhere 
between 1,100 cubic yards of cut and 2,550 cubic yards of net fill between 2007 and 
2019. 

 Net Change 
(cu.yds) 

Upper Limit Estimate 2,550 (Fill) 

Unadjusted Estimate 790 (Fill) 

Lower Limit Estimate 1,100 (Cut) 
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Please feel free to contact me if you have any questions. 

 

Sincerely, 

 

______________________________ 

Ron Manning, M.S., P.E., C.F.M.  

SPF Water Engineering, LLC. 
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