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Upper Guadalupe Watershed with USGS Steamgaging stations highlighted 

 
The long-term and high quality streamflow and rainfall data within the basin provide a solid 
foundation for determining the effect of large scale shrub clearing on streamflow.  The basis 
approach would be to use the historical record to develop a predictive relationship between 
rainfall and streamflow.  We anticipate that streamflow would be closely correlated with rainfall 
patterns and that there would be a strong predictive relationship.  If regional scale shrub control 
has an influence on streamflow then the basic relationship between streamflow and rainfall will 
be altered (see figure below) and the change in the relationship could be used to estimate how 
much water savings has occurred as a result of vegetation management.  
 

 
Hypothetical relationship between rainfall and streamflow before and after regional scale shrub control 
 
Rational:  This kind of monitoring makes good sense because a good historical record of both 
streamflow and precipitation has already been developed.  If large scale shrub management 
results in an increase in streamflow, then the fundamental relationship between precipitation and 
streamflow should change.  
 



 

 13

There are many factors which could cause the percent landowner participation percentages 
reported by Olenick, Kreuter and Conner 2005 to vary.  Sorice 2008 found that in addition to the 
previously mentioned factors influencing a landowner’s decision to participate, the landowner’s 
expectations regarding effectiveness of the brush control program and level of technical 
assistance to be provided in addition to the cost-share were influential in determining the 
participation level regardless of the cost-share rate. 
 
Despite the possible influence of other factors, the landowner participation percentages for the 
various cost-share rates reported by Olenick, Kreuter and Conner 2005 will be used in this report 
to estimate landowner participation, acres likely to be enrolled and implementation cost for the 
UGWS cost-share juniper control program.  This is justified in that the previous study involved 
landowners from two of the five counties in the UGWS.   
 
Table 4 provides a summary of the number of landowners and acres likely to be enrolled from 
each size category for four cost share levels from 60 to 90+ percent.  
 
Table 4. Expected number of landowners and acres to be enrolled at four levels of cost-share 
All Counties - 60% Cost-Share  

Owner 
Category 

Owner Count 
(Land with 

Suitable 
Acreage) 

Suitable Land 
Sum of Acres 

Suitable Land  
Average Acres 

2 355.32 8,909.36 25.07 
3 290.64 13,709.17 47.17 
4 218.68 23,939.60 109.47 
5 91.84 21,307.49 232.01 

Total 956.48 67,865.63 70.95 
    
All Counties - 70% Cost-Share  

Owner 
Category 

Owner Count 
(Land with 

Suitable 
Acreage) 

Suitable Land 
Sum of Acres 

Suitable Land 
 Average Acres 

2 520.29 13,045.85 25.07 
3 425.58 20,074.15 47.17 
4 320.21 35,054.42 109.47 
5 134.48 31,200.25 232.01 

Total 1,400.56 99,374.67 70.95 
    
All Counties - 80% Cost-Share  

Owner 
Category 

Owner Count 
(Land with 

Suitable  
Acreage) 

Suitable Land 
Sum of Acres 

Suitable Land 
Average Acres 

2 774.09 19,409.68 25.07 
3 633.18 29,866.42 47.17 
4 476.41 52,154.14 109.47 
5 200.08 46,419.89 232.01 
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Total 2,083.76 147,850.12 70.95 
    
All Counties - 90+% Cost-Share  

Owner 
Category 

Owner Count 
(Land with 

Suitable  
Acreage) 

Suitable Land 
Sum of Acres 

Suitable Land 
Average Acres 

2 951.75 23,864.36 25.07 
3 778.50 36,721.00 47.17 
4 585.75 64,123.94 109.47 
5 246.00 57,073.63 232.01 

Total 2,562.00 181,782.93 70.95 
 
Table 4 shows that with a 60% cost-share, fewer than 1,000 landowners and less than 68,000 
acres would be expected to be enrolled in the UGWS juniper control program.  With an 80% 
cost-share, however, the expected numbers of participating landowners and acres enrolled more 
than double with 2,000+ landowners and almost 148,000 acres expected to be enrolled.  An 
additional 500+ landowners and 33,000 acres would be expected to enroll if the cost-share were 
raised to 90+%. 
 
Estimated cost to the sponsor to implement the juniper control program for various levels 

of cost-share 
 

Applying the different cost-share percentages to the estimated $200/ac total cost from the cost 
estimation section of this report produces the sponsor’s share of the per acre cost for the program 
at each cost-share level.  In this report, 95% will be used for the 90+ % cost-share level referred 
to in the Olenick, Kreuter and Conner 2005 study. 
     Cost-share    Sponsor’s cost /acre 
   %       $ 

60 120 
70     140 
80     160 
95     190 

 
Table 5 displays the sponsor’s share of total cost of the program which is the result of 
multiplying the sponsor’s $/ac cost for each level of cost-share by the number of acres expected 
to be enrolled in the program for each level of cost-share (from Table 4). 
 
Table 5. Sponsor’s share of total program implementation cost by rate of cost-share 
All Counties - 60% Cost-Share   

Owner Category Owner Count 
(Land with  

Suitable Acreage) 

Suitable Land  
Sum of Acres 

Sponsor's Share of  
Implementation  

Costs ($) 
2          355.32               8,909.36             1,069,123.18 
3          290.64             13,709.17             1,645,100.91 
4          218.68             23,939.60             2,872,752.47 
5            91.84             21,307.49             2,556,898.77 



 

 15

Total          956.48             67,865.63             8,143,875.33 
        
All Counties - 70% Cost-Share   
Owner Category Owner Count 

(Land with  
Suitable Acreage) 

Suitable Land  
Sum of Acres 

Sponsor's Share of  
Implementation  

Costs ($) 
2          520.29             13,045.85             1,826,418.76 
3          425.58             20,074.15             2,810,380.72 
4          320.21             35,054.42             4,907,618.80 
5          134.48             31,200.25             4,368,035.40 

Total       1,400.56             99,374.67           13,912,453.69 
        
All Counties - 80% Cost-Share   
Owner Category Owner Count 

(Land with  
Suitable Acreage) 

Suitable Land  
Sum of Acres 

Sponsor's Share of  
Implementation  

Costs ($) 
2          774.09             19,409.68             3,105,548.27 
3          633.18             29,866.42             4,778,626.46 
4          476.41             52,154.14             8,344,661.93 
5          200.08             46,419.89             7,427,182.15 

Total       2,083.76           147,850.12           23,656,018.81 
        
All Counties - 95% Cost-Share   
Owner Category Owner Count 

(Land with  
Suitable Acreage) 

Suitable Land  
Sum of Acres 

Sponsor's Share of  
Implementation  

Costs ($) 
2 951.75 23,864.36 4,534,227.76 
3 778.50 36,721.00 6,976,990.47 
4 585.75 64,123.94 12,183,548.42 
5 246.00 57,073.63 10,843,990.33 

Total 2,562.00 181,782.93 34,538,756.97 
 
As Table 5 indicates, as the level of cost-share increases, the sponsor’s share of total cost 
increases exponentially.  For example, at the 60% cost-share level, the sponsor’s share of the 
total cost of juniper control on the 68,000 acres expected to be enrolled is just over $8M while at 
the 80% level of cost-share, the sponsor’s share of the cost to control the 148,000 acres expected 
to be enrolled is $23.7M.  In this example, the acres expected to be enrolled increased by 118% 
whereas the sponsor’s share of the total cost increased by 196%.   This exponential increase in 
the sponsor’s share of cost is because as the cost-share level increases, the sponsor’s cost per 
acre increases plus, the number of total acres expected to be enrolled also increases. 
 
Estimated cost to a sponsor for implementation and maintenance of a brush control/off-site 

water enhancement program 
 
To obtain information on administrative costs of implementing and maintaining a juniper 
control/off-site water enhancement program personnel from the Texas State Soil and Water 
Conservation Board (TSSWCB) and several Soil and Water Conservation Districts (SWCD) 
were interviewed.  Currently, the TSSWCB and three SWCDs are administering small juniper 
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control/off site water enhancement programs in the UGWS.  In addition, over the past 10 years, 
these agencies have been involved in the administration of several million dollars worth of 
juniper control programs; beginning with the North Concho Watershed project in 1999.    
 
Information from these agencies indicated that for small to modest sized projects ($7M or less 
per biennium) the TSSWCB and the SWCDs for the target watershed could administer the 
juniper control/off site water enhancement programs for 17% of the sponsor’s share of the 
implementation cost.  The 17% would consist of 5% for the TSSWCB and 12% for the SWCDs.  
For larger projects, which are rarely appropriated by the Texas Legislature, the administrative 
cost would likely be lower.  Since there is very little precedent for biennial legislative 
appropriations for juniper control/off site water enhancement programs in excess of $7M, the 
17% of sponsor implementation cost will be used as the estimated administrative cost in this 
study.  
 
Table 6 shows the total sponsor cost of implementing and administering the juniper control/off-
site water enhancement programs for the UGWS at various cost-share levels.   
 
Table 6.  Total sponsor costs of implementing and administering the UGWS juniper control/off-
site water enhancement program at various cost-share levels 

All Counties – Cost-Share 
 (%) 

Sponsor's Share of 
 Implementation  

Costs ($) 

Sponsor’s Share of Total  
Costs ($) 

60                     8,143,875.33                       9,528,334.13  
70                   13,912,453.69                     16,277,570.81  
80                   23,656,018.81                     27,677,542.01  
95                   34,538,756.97                     40,410,345.66  

 
The sponsor’s share of total cost shown in Table 6 was obtained by multiplying the sponsor’s 
share of implementation cost (center column in Table 6) by 1.17 to account for the 17% 
administrative cost described above. 
 
Estimated attrition in landowners willing to participate in the UGWS juniper control/off-

site water enhancement program 10 and 20 years after program initiation 
 

Based on information from the Texas Land Trends website (www.texaslandtrends.org) (Wilkins 
et al 2009), there was an average 1.4% decrease in land used for agricultural purposes for all 
Edwards Plateau counties between 1997 and 2007.  This is twice the rate of loss reported for the 
period 1992 – 2001 which indicates that the rate of loss in agricultural lands is increasing 
significantly.  Also noteworthy is the fact that during the 1997 – 2007 period the rate of loss of 
agricultural land was 9.5% for Comal county; more than 8 times the loss rate for the average of 
the Edwards Plateau counties during this same period. 
 
Also noteworthy is the change in size class of Edwards Plateau farms and ranches during the 
1997-2007 period.  The only size category to increase in acres during the period was the smallest 
size class (1-100 ac) which gained about 72,000 acres (21%).  All other size classes lost acres; 
totaling 1.77 M for a net loss over all size classes of almost 1.7 M acres.  The 1.7 M acre loss 
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represents a 9.3% decline over the 10 year period, or almost 1% per year.  An additional and 
significant point is that the only size class to gain acres during the period is the class that 
encompasses the size class that was excluded from this analysis because they were deemed to 
have too few suitable acres to warrant inclusion based on program cost effectiveness 
considerations. 
 
While the two indicators of change in acres of Edwards Plateau land for agricultural use provide 
differing estimates of the % change over the 1997 – 2007 period (1.4% versus 9.3%), there is no 
doubt that agricultural lands are being lost every year and, the rate of loss is most likely going to 
increase over time.  In addition, as the population growth rate continues to remain at, or increase 
to, rates higher than the average rate for the state, the loss of land for agricultural uses will 
continue to increase.  
 
While there is no way of being certain about the rate of loss of agricultural land over time, it is 
even less likely that one can precisely predict the rate of attrition of landowners willing to 
participate in the UGWS juniper control/off-site water enhancement program.  For lack of a 
more definitive number, and based on the rate of loss in agricultural lands and the very high 
population growth rates in two of the primary counties (Comal and Kendall) in the UGWS we 
will use an annual loss rate of 1.0% to estimate the losses over 10 and 20 years in the number of 
acres likely to remain enrolled in the UGWS juniper control program.  
 
Table 7 displays the number of landowners with suitable acres and the number of acres of 
suitable land for year 1, 10 and 20 of an assumed potential planning period for various levels of 
cost-share for the UGWS juniper control/off-site water enhancement program. 
 
Table 7.  Number of landowners with suitable acres and the number of acres of suitable land for 
year 1, 10 and 20 of an assumed potential planning period for various levels of cost-share for the 
UGWS juniper control/off-site water enhancement program  
All Counties - 60% Cost-Share  

  Owner Count 
(Land with  

Suitable Acreage) 

Suitable Land  
Sum of Acres 

Total Year 1               956.48                         67,865.63 
Total Year 10               865.02                         61,376.46 
Total Year 20               782.31                         55,507.98 

   
All Counties - 70% Cost-Share  

   Owner Count 
(Land with  

Suitable Acreage) 

 Suitable Land  
Sum of Acres 

Total Year 1           1,400.56                         99,374.67 
Total Year 10           1,266.64                         89,872.67 
Total Year 20           1,145.53                         81,279.54 

   
All Counties - 80% Cost-Share  

  Owner Count 
(Land with  

 Suitable Land  
Sum of Acres 
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Suitable Acreage) 

Total Year 1           2,083.76                       147,850.12 
Total Year 10           1,884.52                       133,713.00 
Total Year 20           1,704.33                       120,928.09 

   
All Counties - 95% Cost-Share  

   Owner Count 
(Land with  

Suitable Acreage) 

 Suitable Land  
Sum of Acres 

Total Year 1           2,562.00                       181,782.93 
Total Year 10           2,317.03                       164,401.22 
Total Year 20           2,095.49                       148,682.08 

   
The year 10 and 20 landowner count and number of suitable acres are obtained by multiplying 
the year 1 values by 0.90438 and 0.81791 respectively.  These adjustments to the number of 
participating landowners and acres expected to be enrolled in the UGWS juniper control program 
are based on an average attrition rate of 1% per year. 
 

Summarization of the cost/acre by component for various levels of cost-share for the 
UGWS juniper control/off-site water enhancement program 

 
Costs for the UGWS juniper control/off-site water enhancement program are summarized in 
Appendix B.  In addition to the costs per acre for initial and maintenance juniper control 
practices described previously, the sponsor’s costs per acre for administration are shown to range 
from $20.40/ac for the 60% cost-share to $32.30/ac for the 95% cost-share example.  Costs to the 
sponsor for long-term monitoring of changes in water yield after implementing the UGWS 
juniper control program range from $42.88/ac for the 60% cost-share to $16.01/ac for the 95% 
cost-share. 
 

Estimated cost/acre foot of added water for the various levels of cost-share for  
the UGWS juniper control/off-site water enhancement program 

 
As stated in a previous section, “…conversion of regrowth and second growth juniper into open 
savannas would result in an average increase in water yield (streamflow and recharge) of around 
2 in/year if rainfall is average…”  Note also, that all of the estimated costs associated with the 
UGWS brush control/off -site water enhancement program have been based on an initial ten-year 
program.  Therefore, for a ten year period, the estimated increase in water yield of 2 inches per 
year would sum to 20 inches per acre of converted land (1.67 acre-feet/acre). 
 



 

 19

From Appendix B we can obtain the sponsor’s share of the cost per acre for implementing the 
UGWS juniper control/off-site water enhancement program (performing the conversion) for the 
various levels of cost-share as:  
      Cost-share    Sponsor’s share of cost/acre  
    %         ($) 
    60     183.28 
    70     193.00 
    80     206.88 
    95     238.51 
 
The sponsor’s estimated cost per acre-foot of increase in water yield is obtained by dividing the 
sponsor’s share of the cost per acre for implementing the UGWS juniper control/off-site water 
enhancement program by the estimated 1.67 acre-feet per acre of estimated water yield from 
converted land.  Therefore, the estimated cost per acre-foot to the sponsor for the estimated 
increase in water yield for the various levels of cost-share is: 
       Cost-share    Sponsor’s cost per acre-foot  
    %        ($) 
    60     109.75 
    70     115.57 
    80     123.88 
    95     142.82 
 
To determine which, if any, of the various cost-share - cost/acre-foot water enhancement options 
to select, The potential sponsor(s) will need to compare these cost estimates with costs of other 
available alternatives, relative severity of estimated future water needs, and a host of other 
political and fiscal considerations. 
  
 
 
 
OTHER CONSIDERATIONS 
 
Interviews with GBRA and UGWS landowners, TSSWCB employees, NRCS personnel and 
experiences reported from other watersheds, indicate strongly that cost-share for maintenance 
practices should be included in brush management contracts. Some ranchers maintain initial 
cost-shared brush treatments at their own expense, but they are the exception. This failure to get 
maintenance practices applied significantly reduces longevity of benefits from the original 
treatment and economic performance as brush regrowth quickly recovers in the area. Conversely, 
relatively low cost maintenance practices applied at 3-5 year intervals can stretch initial 
treatment benefits over long term planning horizons and positively influence economic 
performance of the project. It is suggested that cost-share for maintenance practices be included 
in contracts at 50% or greater in order to get landowner participation. 
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Report of the spatial analysis by individual counties in the UGWS 
Kendall County           
Owner 
Category 

Owner 
Count 
(Total) 

Owner 
Count 

(Land with 
Suitable 
Acreage) 

Average
Acres 

Sum of 
Acres 

Suitable 
Land Sum 
of Acres 

Suitable 
Land 

Average 
Acres 

1  7394  5488  6.26 46,288.48 15,563.41 2.84 
2  280  278  72.64 20,338.99 5,330.58 19.17 
3  237  231  142.86 33,856.97 10,301.55 44.60 
4  247  244  320.97 79,280.13 21,006.08 86.09 
5  130  128  1,056.93 137,401.16 25,751.77 201.19 

Total  8288  6369  1,599.66 317,165.73 77,953.40 12.24 
             

Kerr County           
Owner 
Category 

Owner 
Count 
(Total) 

Owner 
Count  

(Land with 
Suitable 
Acreage) 

Average
Acres 

Sum of 
Acres 

Suitable 
Land Sum 
of Acres 

Suitable 
Land 

Average 
Acres 

1  28978  16278  3.53 102,379.75 35,406.37 2.18 
2  741  725  71.83 53,229.25 16,405.40 22.63 
3  632  626  138.84 87,746.28 27,095.48 43.28 
4  442  436  306.54 135,490.16 47,273.80 108.43 
5  176  176  685.01 120,562.44 46,750.29 265.63 

Total  30969  18241  1,205.76 499,407.88 172,931.34 9.48 
             

Comal County           
Owner 
Category 

Owner 
Count 
(Total) 

Owner 
Count  

(Land with 
Suitable 
Acreage) 

Average
Acres 

Sum of 
Acres 

Suitable 
Land Sum 
of Acres 

Suitable 
Land 

Average 
Acres 

1  32,517  22,812  1.68 54,677.03 25,342.11 1.11 
2  209  199  71.80 15,006.36 6,363.16 31.98 
3  148  140  139.52 20,649.28 7,683.07 54.88 
4  67  65  307.10 20,575.92 7,123.75 109.60 
5  9  7  656.16 5,905.47 1,171.58 167.37 

Total  32,950  23,223  1,176.27 116,814.06 47,683.68 2.05 
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Bandera County           
Owner 
Category 

Owner 
Count 
(Total) 

Owner 
Count  

(Land with 
Suitable 
Acreage) 

Average
Acres 

Sum of 
Acres 

Suitable 
Land Sum 
of Acres 

Suitable 
Land 

Average 
Acres 

1  81  58  11.34 918.92 169.02 2.91 
2  25  24  72.10 1,802.39 405.65 16.90 
3  16  16  140.01 2,240.14 579.78 36.24 
4  17  14  295.20 5,018.45 744.80 53.20 
5  7  7  643.46 4,504.20 778.60 111.23 

Total  146  119  1162.11 14484.09 2677.86 22.50 
             

Gillespie County           
Owner 
Category 

Owner 
Count 
(Total) 

Owner 
Count  

(Land with 
Suitable 
Acreage) 

Average
Acres 

Sum of 
Acres 

Suitable 
Land Sum 
of Acres 

Suitable 
Land 

Average 
Acres 

1  757  590  8.29 6,274.29 2,670.96 4.53 
2  45  43  69.71 3,136.94 1,226.29 28.52 
3  26  25  138.27 3,595.06 1,456.69 58.27 
4  27  22  263.61 7,117.49 2,493.71 113.35 
5  11  10  582.73 6,410.03 2,424.55 242.45 

Total  866  690  1,062.61 26,533.81 10,272.20 14.89 
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Costs per acre for the UGWS brush control/off-site water enhancement program  
by component 

ITEM  Total 
cost 
($/ac)

State's share of 
total cost ($/ac) 

Initial brush control practice  150.00  
60% cost share  90.00
70% cost share  105.00
80% cost share  120.00
95% cost share  142.50

Brush control maintenance x 2  50.00

60% cost share  30.00
70% cost share  35.00
80% cost share  40.00
95% cost share  47.70

Administrative Costs @ 17%* 
60% cost share  20.40
70% cost share  23.80
80% cost share  27.20
95% cost share  32.30

Monitoring costs** 
60% cost share                      42.88 
70% cost share                      29.28 
80% cost share                      19.68 
95% cost share                      16.01 

 
* Administrative costs are 17% of funds 
appropriated for Sponsor's share of initial 
and maintenance practice costs 
** See Table 1 in text for detail 
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JUNIPER CONTROL TECHNOLOGIES FOR USE IN THE UPPER GUADALUPE 
WATERSHED OF REGION L 

Mechanical 

Mechanical juniper control can be divided into two categories—broadcast and individual plant 
treatment (IPT).  Broadcast methods are most often used when densities of plants are greater than 
approximately 300 plants per acre. Individual plant treatments (IPT) are used when plant 
densities are low enough and/or plants are small enough to justify treating individual plants.  

Bulldozing (crawler tractor and front end blade) has been used for many years for clearing 
Edwards Plateau rangeland of unwanted woody plant species. When Ashe juniper is the target 
species, treated plants will suffer mortality if they are either uprooted or sheared off from their 
roots below the lowermost green growth. Conversely, any resprouting species present will 
produce multiple new growth from buds in the stem base and root crown area of the plant 
(Welch 1991).The bulldozer can place the cleared trees in piles or windrows. An undesirable 
aspect of bulldozing is the potential removal of topsoil and upheaval of large rocks on the soil 
surface. This practice provides for less discrimination on selection of targeted plants than others, 
such as the skid-steer loaders with sheers. Cost of bulldozing will vary depending on size and 
density of juniper and terrain, as well as access to juniper in stands mixed with oaks. See Table 1 
for estimated cost ranges of juniper control. 

Since Ashe juniper is a non-sprouting species, this allows top removal practices to be effective 
for control. One of the most popular of these methods is the use of a “skid-steer loader” equipped 
with a front-end attachment of hydraulically operated sheers. The sheers are placed with the 
skid-steer at the base of a target plant species and the shears are then closed hydraulically so that 
they cut entirely through the trunk of the tree. The hydraulic system on the skid-steer can be used 
also to place cut trees in piles or in windrows. Both bulldozing and sheering of Ashe juniper have 
been shown to produce enough soil disturbances to provide an adequate seedbed for seeding 
Mannel (2007) if revegetation of the treated area is desired. Skid-steer operators must be careful 
to insure that all of the green material is removed above the cut in order to prevent regrowth from 
Ashe juniper. Cost of skid-steer with hydraulic sheers will vary depending on size and density of 
juniper and terrain. See Table 1 for estimated cost ranges of juniper control. 

Hydraulic shredders (sometimes called “mulchers”), such as the “Hydro Axe,” are also used for 
woody plant control and are effective on ashe juniper if the cut by the shredder is below the 
lowermost green plant material. A Hydro-Axe shredder has a horizontal rotary blade shredding 
unit powered by a hydraulic motor mounted on the front of a large rubber-tired, articulated 
tractor. An alternative type of shredder is the “flail-type”, or rotobeater. This type of shredder 
uses a rotating drum equipped with cutting edges on front of the tractor unit. While the shredders 
can take down larger trees, they are probably most economically efficient in brush with 3-6 inch 
stem diameters. An undesirable result from shredders is the mass of debris left on the soil 
surface. In thick brush stands, especially noted in Ashe juniper, the debris can be limiting to the 
post treatment emergence of herbaceous forage plants. Prescribed fire can be used as a follow-up 
to shredding to remove debris and suppress woody regrowth. Cost of hydraulic shredders will 
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vary depending on size and density of the juniper and terrain. See Table C1 for estimated cost 
ranges for juniper control. 

Individual plant treatment (IPT) mechanical practices include “lopping” with manual sheers of 
small Ashe juniper plants near ground level and result in a high level of control. Hand grubbing 
to remove these small plants is also an alternative. Hand cutting of larger regrowth (juniper that 
has replaced old mature stands that have been previously cut) with chain saws is also regularly 
practiced in the UGWS. This IPT practice is normally accomplished by a contracted crew that 
hand cuts the juniper. Stacking of the slash can be negotiated as part of the clearing process or 
done as a separate operation. Cost of the hand cutting alone varies according to the density and 
size of the juniper. See Table 1 for estimated cost ranges for juniper control.  
 
In recent years the use of “track hoes” or “excavators”, large self-propelled backhoes on tracks 
that have a reach of about 25 feet in 180 degrees, has become popular, especially in the western 
Edwards Plateau where redberry juniper (Juniperus pinchotii), a sprouting species, requires 
removal below the bud zone (Wiedemann 2004). A survey of NRCS personnel in Kerr county 
indicates that there is an estimated 800-900 acres of redberry juniper in the northwestern portion 
of the county. These large grubbers can cover approximately 50 ft. in swath width when moving 
in a straight line and can be used for other resprouting species, as well as for ashe juniper if 
desired, particularly in areas where the size of trees or soils (primarily rockiness) may limit the 
use of smaller grubbing equipment. The equipment can also place cut junipers into piles or 
windrows (Wiedemann 2004). An undesirable feature of track hoes is the breaking of limbs of 
associated desirable species, such as live oak, when the grubbing unit is being rotated from side-
to-side in areas where juniper and oaks are mixed in close proximity. An additional problem is 
that track hoes may cut through the roots of oaks or other desirable species while removing 
juniper plants. Cost of a track hoe per acre will vary according to the size and density of juniper 
and the terrain. See Table C1 for estimated cost ranges for juniper control. 
 
Low-energy grubbing can also be used in some soils for juniper control when stem diameters are 
5 inches or less. “Low–energy” grubbers are those that use hydraulic power in the grubbing unit 
to offset the need for tractor horsepower (Wiedemann 2004). Skid loader mounted grubbers can 
also be used effectively for juniper removal where soils permit. Cost of low-energy grubbing per 
acre and will vary according to the size and density of juniper. See Table C1 for estimated cost 
ranges for juniper control. 

Chemical 

There are no currently recommended broadcast chemical treatments for ashe juniper control. 
However, there are IPT practices that are recommended for use, including picloram (Tordon 
22k), Hexazinone liquid (Velpar L) and Hexazinone pellets (Pronone Power Pellets). These 
chemicals are applied to the soil at recommended doses (eg., ml of herbicide per inch of stem 
diameter or foot of canopy diameter). All of these treatments will give a very high level of Ashe 
juniper mortality if properly applied. Texas Agrilife Extension Bulletin 1466 and the PestMan  
decision support software(http://pestman.tamu.edu) provide instructions for selection and 
application of herbicides. A significant concern in the use of soil applied herbicides for juniper 
control in the area is potential damage to desirable oak and other species. As density of juniper 

http://pestman.tamu.edu/
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and tree size increases so will the cost per acre for chemical control. Soil applied herbicides 
should not be used in soil profiles that are conducive to percolation of the herbicide into ground 
water. See Table C1 for estimated cost ranges for juniper control. 

Prescribed Fire 

Perhaps the most economically effective treatment alternative for ashe juniper control is 
prescribed burning. When small, ashe juniper can be effectively controlled with cool season 
prescribed burns that limit risk compared to hot summer burns. Fire can be very effective for 
causing mortality of small ashe juniper plants that are 3-4 feet tall and even taller if the fine fuel 
load is adequate in amount and continuity to carry an effective fire. The use of prescribed 
burning as a maintenance practice following mechanical control treatments is recommended to 
stretch benefits of the high cost initial practices over the planning horizon with low-cost 
maintenance practices. A discussion on the use of fire in juniper ecosystems can be found in 
Blair et al. (2004). Cost of prescribed burning will vary based on fire lane construction required 
and size of the area burned. See Table C1 for estimated cost ranges for juniper control. 

Biological 

Biological control is accomplished in the MLRA via the use of goats. Meat goats, including 
Spanish and Boer goats and crosses thereof, as well as other meat breeds, have increased in the 
area as angora goats have declined. Goats will utilize seedling juniper plants or young regrowth 
until the plants have reached a threshold where the increased content of terpenoids diminishes 
use (Taylor 2000). Goats also utilize oak sprouts and harvest buds, leaves and small twigs of 
trees up to a browse line of about 6 feet. Goats can be concentrated in high densities and rotated 
through pastures to help suppress woody plants. They can also be used following mechanical 
brush management practices to forage on woody plant regrowth when it is succulent and within 
reach. The Texas AgriLife Research Station at Sonora is experimenting with goats that will 
consume a higher than normal percent of juniper. 
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Table C1. Estimated costs ranges for juniper control practices 
 

 
 

 

Species Practice Cost 100 plants Cost/Acre 
    
Ashe juniper Tree Shear  $100-$250 

 Hexazinone/picloram $25-$40  
 Bulldozer  $75-$150 
 Hand cutting  $75-$125 
 Hydraulic shredders  $125-$225 
 Excavator  $60-$120 
 Low-energy grubbing  $30-$50 
 Prescribed fire  $3-$8 


