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Exhibit 1: Location Maps 

The location of the subject properties is noted in the center-left 
side of this image, south of the City of Carmel and approximately  
one block from Carmel River State Beach.  
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Site of the proposed single-family residences on Isabella 
Avenue and Valley View Avenue.  
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Photo of 26307 Isabella Avenue as seen from Isabella Drive 
prior to County approval of projects. 

Exhibit 2: Site Photographs 
A-3-MCO-19-0039 
A-3-MCO-19-0041 
A-3-MCO-19-0042 

Page 1 of 6



26307 Isabella Avenue. Grubbing and site preparation occurred 
sometime in mid-2018. 
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Staking and flagging at 26338 Valley View Avenue. 

Exhibit 2: Site Photographs 
A-3-MCO-19-0039 
A-3-MCO-19-0041 
A-3-MCO-19-0042 

Page 3 of 6



Photo of tree removal from County right-of-way at  
26338 Valley View. 
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Trenching for utilities at 26338 Valley View. 
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Staking and flagging at 26346 Valley View Avenue. 
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Fr: Scott Byram, GPR Specialist 

To: Brenna Wheelis, PaleoWest 

April 19, 2020 

Dear Brenna, 

This memo is in regard to your inquiry regarding the adequacy of ground penetrating radar (GPR) 
technology as it relates specifically to the Pietro project sites in the Carmel Point area of Monterey 
County and my experience in being able to identify prehistoric archaeological and cultural resources 
(and specifically human burials) through GPR.  

GPR is an effective way of identifying buried features that can represent burials and human remains as 
well as other cultural resources. I have experience identifying such deposits that are well beyond 7500 
years in age in some cases. On sites like the Pietro sites, the use of this technology is particularly 
effective, because the sandy soils on these sites allows the radar imaging to capture a comparatively 
clear subsurface image to the full depth of the soil profile proposed for excavation. Using GPR to identify 
buried deposits usually results in over identification of buried deposits rather than missing existing 
deposits. This is why GPR analyses are usually paired with an additional form of subsurface investigation. 
When an underground anomaly is encountered, a technique such as geoprobing is used to confirm the 
contents of even small underground anomalies and determine if they represent the presence of 
archaeological or cultural materials, including human remains. 

Depending on the setting, age alone may not be a significant factor for identification by GPR, with the 
formation of the burial being more important. I have successfully used GPR to locate features and strata 
at a 7500 year old village site on the Oregon coast (35CU7, Tseriadun) and at a 7 million year old 
megatylopus (a prehistoric giant camel) remains site in central Oregon. I have conducted GPR 
investigations on at least seven sites where anomalies were determined to represent human burials. I 
have also used this technology to identify and locate strata that contain cultural midden layers, a 
deposit type known to be associated with burials. 

GPR can identify human remains, as well as the graves or pits that formed the receptacle for the burials, 
and grave markers such as cairns, and grave goods such as stone bowls, even in cases where the bones 
have not been well preserved. Prehistoric burials (graves) are often associated with previous surfaces 
that are now buried by modern soil, dunes, and fill. The burials consist of remains that were placed in a 
pit dug into this older surface and then filled. In sandy settings such as Pietro lots, these buried surfaces 
or “paleosols” are very likely to be evident in GPR data.  Our study at the Pietro lots identified potential 
buried surfaces of the kind that in other areas have been shown to contain such pits. Each of these 
potential paleosols identified by GPR as changes in the subsurface reflection texture was subsequently 
probed archaeologically by PaleoWest. Each was shown not to represent human activity, instead 
representing other natural geological and geomorphic changes. 

The term “anomalies” is a general one often used by archaeologists to refer to areas of interest 
identified during GPR surveys. All of the locations that the GPR identified as having the greatest 
potential to hold archaeological features, including potential paleosols and clusters of reflections that 
could represent pit fill, cairns, or other indicators of burials were subjected to coring. The cores at the 
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locations of these potential features did not result in the identification of human remains or other 
Native American cultural material 

As noted above, the technique that is often best for identifying prehistoric burials is to combine GPR 
with excavation techniques such as geotechnical probing. GPR can identify pit anomalies as well as 
buried strata that may potentially hold cultural material. These anomalies can then be probed to see if 
cultural materials, such as artifacts, shell, fire-cracked rock or midden soil, or human remains are 
present. In the case of the Pietro building sites, all GPR anomalies were probed, confirming that they do 
not represent human remains or any other cultural resources. The Pietro lots present an ideal condition 
for the use of GPR because any pits filled with organic material, clusters of stones, or layers of midden 
may be quite distinct from surrounding materials.  

My expertise and experience in these matters makes me confident in saying that the combined GPR and 
geoprobing regimen conducted at the Pietro parcels is not only sufficient to identify buried deposits 
such as human burials, but it is the best method for such conditions short of large scale excavation. The 
results of the GPR and Geoprobe studies produced no evidence of buried human remains or 
archaeological deposits at any of the three sites.
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Ground-Penetrating Radar in Archaeology 
Archaeologists use GPR to examine variation in interior site surfaces or interfaces between 
different objects and strata.  While it is common to look for “anomalies” or distinctive patterns in 
GPR data, modern techniques characterize the range of variability in GPR reflective data, much 
as an archaeologist describes features and stratigraphy from excavation exposures. The book 
Interpreting Ground-Penetrating Radar for Archaeology (2013) by Lawrence Conyers presents 
numerous examples of these findings. 

In the site interiography approach Byram developed with UC Berkeley Professor Jun Sunseri 
(Sunseri and Byram 2017, Journal of Archaeological Method and Theory) texture and form are 
the variables used to describe GPR data prior to assessment of features and stratigraphy.  The 
emphasis is on the overall composition of a site and the interrelationship of objects and strata. 
The goal of this approach is to better integrate GPR analysis with the language of traditional “dirt 
archaeology.”   

How GPR works 

Ground-penetrating radar data are generated by sending pulses of radar energy into the ground 
from a surface antenna at a specific time interval. The energy reflected off of buried objects, 
features, or strata is measured as the waves return to a receiving antenna, often as it is moved 
along a transect, collecting reflection traces at intervals tallied with a calibrated survey wheel.  
The data are sampled and processed by a computer designed for this purpose, attached by cable 
to the receiving antenna. 

As radar energy passes through different subsurface materials the velocity of the waves changes 
depending on the physical and chemical properties of the material.  The larger the contrast in 
electromagnetic properties (RDP) between two materials at an interface, the stronger the 
reflected signal, or wave amplitude at the given depth.  Variables include sediment type, ground 
moisture, survey depth (radar time window) and site topography.  Some clays and salts limit 
depth penetration to less than one half meter with a medium frequency 400 MHz antenna, while 
the same antenna may penetrate to over 4 meters in dry sand.  

Individual transect profiles are central to archaeological interpretation of GPR data.  Often a 
GPR profile will show a combination of point reflections (nodes) and planar reflections (horizon 
breaks) much like an archaeological profile diagram shows objects such as rocks and artifacts in 
strata.  Amplitude slice maps are generated from multiple adjacent transects collected in a grid.  
Each map represents specific depth range within the site.  Large features such as structure 
foundations, privy or well pits may be evident in slice maps. 
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Above:  Large scale profile of sand dune buried beneath sandy dredge deposited materials. 

Above: Diagram showing the hyperbola created in a profile when a buried object is crossed by the GPR 
antenna. 
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Above:  Stege Mound excavation profile (lower) and corresponding GPR profile (upper) with lines 
relating GPR data to known features and strata.  Burial pits identified with GPR not shown in this image 

(Sunseri and Byram 2017). 

Above: Multiple horizons and their constituents in a GPR profile from Mono Mills, CA. 
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Above: Slice map plotted on hypothesized adobe room blocks (Indian family housing) structure based on 
limited excavations, Mission San Juan Bautista Taix Lot. 

 

 

References  

Bigman, D.P., 2012, The use of electrogmagnetic induction in locating graves and mapping cemeteries: an example 
from native North America: Archaeological Prospection, v. 19,  p. 31-39.  

 

Byram, Scott 

2018 Ground-Penetrating Radar Survey at the Russian American Company cemetery, Fort Ross State Historic 
Park, Sonoma County, California.   

 

Byram, Scott, Kent Lightfoot, Rob Q. Cuthrell, Peter Nelson, Jun Sunseri, Roberta A. Jewett, E. Breck Parkman, 
Nicholas Tripcevich 

2017    Geophysical Investigation of Mission San Francisco Solano, Sonoma, California.  Historical Archaeology 

 

Conyers, Lawrence B 

2006 Ground-penetrating Radar for Archaeology.  Altamira Press, Walnut Creek, CA. 

Exhibit 6: Byram Archaeological Consulting Memo 
A-3-MCO-19-0039, -0041, and -0042 

Page 6 of 7



2012 Interpreting Ground-Penetrating Radar for Archaeology.  Left Coast Press, Walnut Creek 

2016 Ground-penetrating Radar for Geoarchaeology.  John Wiley and Sons, Hoboken, NJ. 

Conyers, Lawrence, and Jeffrey Lucius 

2016 GPR Viewer software Version Beta 1.8.5, Nov. 14, 2016, Department of Anthropology, University of 
Denver. 

Damiata, B.N., Steinberg, J.M., Bolender, D.J. and Zoega, G. 

2013 Imaging skeletal remains with ground-penetrating radar: comparative results over two graves from Viking 
Age and  Medieval churchyards on the Store-Seyla farm, northern Iceland: Journal of  Archaeological Science, 40, 
268-278.

DeGeorgey, Alex  

2016 Archaeological Excavation of the Stege Mound (CA-CCO-297), A Late Period Shell Mound Located on the 
San Francisco Bayshore. Alta Archaeological Consulting. Chapter 6: Ground-Penetrating Radar, by Scott Byram. 

Herman, R.B., and Jensen A.M. 

2012 (Prehistoric North American Thule Burials identified with GPR)   American Geophysical Union, Fall Meeting 
https://ui.adsabs.harvard.edu/abs/2012AGUFM.C13A0594H/abstract 

Schneider, Blair Benson 

2017 GPR Imaging of Prehistoric Animal Bone-beds.  Doctoral dissertation thesis, Department of Geology, 
University of Kansas, Lawrence, KS. 

Sunseri, Kojun, and Scott Byram 

2017 Site Interiography and Geophysical Scanning: Interpreting the Texture and Form of Archaeological 
Deposits with Ground-Penetrating Radar. Journal of Archaeological Method and Theory 71:1-25, by Jun Ueno 
Sunseri and Scott Byram, on line at http://rdcu.be/pwM5 

Tripcevich, Nicolas, Scott Byram, Calogero Santoro and Jose Caprilles 

2019 GPR and Gradiometry in the Hyper-Arid Atacama: Assessing Features Among Fossil Channels, Paleosols, 
and Desert Pavement Lithics at Quebrada Mani 35, Chile.  Presentation at the Archaeological Facility, University of 
California, Berkeley. 

Exhibit 6: Byram Archaeological Consulting Memo 
A-3-MCO-19-0039, -0041, and -0042 

Page 7 of 7

https://ui.adsabs.harvard.edu/abs/2012AGUFM.C13A0594H/abstract
http://rdcu.be/pwM5

	Slide Number 1
	Slide Number 2
	Exhibit 2 Site Photos.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6




