
    
 

 
 

  
 

  
 

 
 

              
          

 
 

 
               

               
          

      
 

              
            

     
 

               
                 

              
           
         

 
 

 
             

 
  

 
           

             
       
          

            
         

          
           

            
 

            
             
          

            
            

         

Peer Review Summary Document 

(3/18/2021) 

Peer Review Plan 

https://www.usgs.gov/atom/111045 [49 KB PDF]. 

Title and Authorship of Information Product Disseminated 

Groundwater Resources of the Harney Basin, Oregon, By Stephen B. Gingerich, Henry M. Johnson, 
Darrick E. Boschmann, Gerald H. Grondin and C. Amanda Garcia. 

Peer Reviewers Expertise and Credentials 

Reviewer 1 holds a B.S. and M.S. degrees in Geology and is a Registered Professional Geologist. 
The reviewer has 30 years’ experience in groundwater hydrology of volcanic terranes of the Pacific 
Northwest. The reviewer’s research focus has been on characterizing and modeling groundwater-
flow systems to aid water management. 

Reviewer 2 has a Ph.D. in Earth Sciences from the University of California San Diego. The 
reviewer’s areas of expertise include the development of geologic framework models and 
hydrogeologic characterization of groundwater basins. 

Reviewer 3 holds a B.S. degree in Geology from Haverford College, an M.S. degree in Geology from 
the University of Rochester, a Ph.D. in Geology from the University of Texas-Austin and is a Fellow 
of the Geological Society of America. As a research hydrologist since 2002, the reviewer’s expertise 
includes water, sediment, and biological contaminant studies in lakes, rivers, and groundwater. The 
reviewer has authored or co-authored more than 200 scientific publications. 

Charge Submitted to Peer Reviewers 

The reviewers were asked to make an objective evaluation of the manuscript. 

Summary of Peer Reviewers Comments 

• Reviewer 1 found no technical issues with the science presented in the manuscript and 
remarked that it ranks among the best groundwater reports from the cooperative water 
program in Oregon. The reviewer suggested improvements in explaining fundamental 
hydrology concepts, especially strengthening the discussion of confined aquifers in the 
lowlands and suggested that all named locations be shown on the maps. The reviewer 
recommended reorganizing the content to combine discussion of geochemistry and 
hydrology of selected areas, spelling out transmissivity in all instances for clarity, and 
moving Sampling and Analysis Methods in the geochemistry section to an appendix. The 
reviewer also recommended revisions for some of the figures to improve the quality. 

• Reviewer 2 praised the characterization of the hydrostratigraphy and groundwater system of 
the Harney Basin, particularly since it is an especially large basin that varies considerably. 
The reviewer recommended including a new summary plate the contains all wells discussed 
in the text, feature names, streams, hydrostratigraphic units, and cross-section traces. The 
reviewer commented that while the hydrostratigraphy is well described, the interpretation of 
the subsurface hydrostratigraphy was too qualitative. The reviewer suggested figures 

https://www.usgs.gov/atom/111045


            
             

         
        
        

 
            

          
          

           
            

             
            

            
             

         
 

 
 

             
       

 
              

         
            

       
              

            
          

        
 

                
             

           
               

              
          

                
          

         
      

 
              

                
          
         

            
            

            
             

            
             
              

             
          

showing the wells that penetrate each hydrostratigraphic unit on a map and cross sections 
across the basin be added and the explanation of the cross sections be improved. The 
reviewer also questioned if fault structures acting as impediments to groundwater-flow 
based on abrupt water-level changes were observed and made numerous suggestions 
related to improving the figures for clarity and consistency. 

• Reviewer 3 commented that the geochemistry section, for the most part, was well written 
and the interpretations mostly correct, but noted some places in the text where additional 
explanation was needed, and contradictory statements should be addressed. The reviewer 
thought sections of the discussion on stable isotopes were over interpreted given the limited 
data in many of the sub-basins. Reviewer #3 provided the following suggestions to address 
this comment: adding more discussion on confidence in the stable isotope results and 
groupings of modern and pre-modern water; clarifying that the role of excess 2H is related 
to basin hydrology and not to precipitation differences; adding new calibration for analysis 
model 14C IntCAL20, and rewriting calibrated ages to be as cal yr BP. The reviewer also 
commented on the need for consistency in the figures and numbering. 

Summary of USGS Response to Peer Reviewer Comments 

The authors appreciated the careful reviews and critiques of the manuscript. Below are summarized 
responses to specific comments from the three reviewers. 

• In response to Reviewer 1 comments, the authors incorporated all rewriting suggestions and 
made changes to standardize the terminology and concepts throughout the manuscript as 
appropriate. Revisions also included expanding the discussion of confined parts of the 
groundwater-flow system, moving figures, and consolidating descriptions of the specific 
areas, and adding a location map as a third plate and accounting for all mentioned 
locations. As the reviewer suggested, the authors updated the figures and their 
explanations. Regarding the geochemistry section, much of this information was moved to 
an appendix and the section was extensively rewritten. 

• In response to Reviewer 2 comments, a summary location map was added as a third plate 
and the authors accounted for all places in text mentioning this new plate. The authors 
concurred that more detailed information in the subsurface stratigraphy would be ideal, but 
due to the dearth of well data and detailed subsurface mapping and geophysical studies, the 
additional information was not added because it was outside the scope of this study. The 
authors determined that including the additional (~15-18 more) figures suggested would be 
too many for this study, but the authors did add more clarity to the existing cross sections 
in the manuscript. Additionally, new text was added regarding faults and their lack of 
influence apparent in available groundwater-level data. The figures were updated as 
suggested and checked for consistency. 

• In response to Reviewer 3 comments, a discussion of the depth-2H relation for all samples 
from the basin lowlands was added to show the relation is generally valid across the entire 
area. The depth-2H plots were eliminated from two of the more data-deficient regions— 
Silver Creek and Weaver Spring/Dog Mountain. The content about the physical hydrology 
and geochemistry was integrated to provide a more cohesive and supportive discussion of 
the hydrogeology in various sub-areas of the basin lowlands. The authors investigated the 
possibility of regional differences in modern precipitation 2H within the basin and concluded 
there is limited data to demonstrate this possibility with certainty. More importantly, the 
difference noted was much smaller than the difference between modern and paleowater in 
the basin; therefore, no changes were made. Further, part of the uncertainty in ascribing 
this difference to differences in precipitation and spring discharge is the prevalence of old 
water in the Blue Mountains at relatively shallow depths, which is documented in the revised 
manuscript section titled Low-permeability uplands and in the revised section titled 



      
           

             
         

          
              

            
                

            
         

             
           

              
        

              
           

            
               

              
           
             

           
                

               
             

             
          

               
              

             
           

             
 

 
 

         
    

Relations within groups of sites: streams, springs, and wells. The authors adopted a 
different approach to defining "old" and "young" groundwater that is outlined in the revised 
section titled Relation between δ2H, 3H, and 14C and summarized in the new figure 30. A 
specific attempt to segregate modern and premodern groundwater is no longer used and 
the terms "predominantly modern" and "predominantly premodern" were adopted to 
emphasize that much of the groundwater in the basin is a mixture of water of various ages. 
The authors stand by their interpretation that very old water predominates the groundwater 
system in Harney Basin and the extent of modern recharge in the lowlands is very limited 
and does not circulate deeply. The authors believe the presentation and interpretation of 
this point was made considerably stronger in the revised manuscript. The authors expanded 
content related to deuterium excess and where the metric was used, explicitly linking to 
post-precipitation evaporation in the basin lowlands, which is predominantly the evaporation 
of annual spring snowmelt water that collects in ponds in the basin lowlands. This expansion 
included developing relations between deuterium excess and specific conductivity (SC) that 
show a link (refer to revised figures 49 and 63), and the evaporative nature is further 
shown by demonstrating that highly evaporated groundwater samples from the lower Silvies 
River floodplain area can be adjusted for the evaporation without explicitly stating that the 
adjusted values represent the true original value. In response to the suggestion to use a 
new calibration for the analysis model, the authors used TracerLPM software to calculate the 
14C ages which uses IntCAL13, not IntCAL20. The authors reviewed the differences in the 
two published 14C calibration curves and concluded that the differences between the two will 
not substantially affect the assigned ages or interpretations. Calibrated ages were not 
rewritten as cal yr BP because the groundwater age is not the age of a specific object, e.g., 
a piece of charred wood, but rather a distribution of ages. The age calculations in TracerLPM 
do allow for modern water with bomb-peak 14C, so the full atmospheric history is considered 
when modeling the assigned age and reporting a value as based on 100 pmC in 1950 is 
incorrect for these calculations. Other USGS publications using TracerLPM have reported 
ages, similar to the approach in this manuscript (for example, refer to Solder, J.E., Stolp, 
B.J., Heilweil, V.M., and Susong, D.D., 2016, Characterization of mean transit time at large 
springs in the Upper Colorado River Basin, USA: a tool for assessing groundwater discharge 
vulnerability: Hydrogeology Journal, p. 1-17). Lastly, colors and symbology used in the 
geochemical figures were standardized, and all figure references in the text were updated. 

The Dissemination 

The published information product will be released as a USGS Scientific Investigations Report and 
will be available at https://pubs.usgs.gov/. 
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