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1.0 INTRODUCTION 
 

During the September 9, 2003 El Paso County (EPC or the County) Parks Advisory Board meeting, 
questions were raised regarding the continued use of goat grazing for noxious weed control at Bear 
Creek East (BCE).  Specifically, several citizens and a few members of the Bear Creek Garden 
Association (the Association) requested that the goat-grazing program be continued.  In response to this 
request, Mr. Dennis Cripps, the acting Parks Department Director and Assistant County Administrator, 
directed EPC’s Environmental Services Department (ESD) to report back to the Parks Advisory Board 
on the viability of continuing the goat- grazing program from both noxious weed control and economic 
standpoints.  As a result of this request, ESD has prepared this report to address these issues.  
 
This report consists of seven sections.  Section 1.0 includes report objectives (Section 1.1), background 
information (Section 1.2), and a summary of the County’s statutory responsibility to control noxious weeds 
(Section 1.3).  Section 2.0 describes the physical setting of BCE.  Section 3.0 presents information relative 
to historic weed management practices.  Section 4.0 generally discusses the use of grazing as a weed 
management tool and details goat grazing activities conducted at BCE between 1999 and the spring of 
2003.  Section 5.0 summarizes the findings and conclusions.  Section 6.0 presents ESD recommendations 
and Section 7.0 details the limitations of this report.  

1.1  Report Objectives 
This Report addresses the following issues: 
 

• The history of noxious weeds in BCE;  
 

• A summary of recognized grazing techniques;  
 

• A discussion of grazing techniques used at BCE; and,  
 

• An evaluation of the effectiveness and costs of grazing at BCE. 
 

This Report concludes with recommendations for future noxious weed control efforts at BCE. 

1.2  Background 
BCE is part of the larger Bear Creek Regional Park complex (the Park).  The Park encompasses 
approximately 859 acres and is divided nearly in half by 21st Street.  Approximately 303 acres of the 
Park are located west of 21st Street with the balance of the acreage located east of 21st Street.  The 
portion of the Park located east of 21st Street includes the 138 acres that the Penrose Equestrian Center 
occupies and 140 acres that comprise BCE, the subject of this Report.  Figure 1 in Appendix A depicts 
the Park with respect to the Colorado Springs metropolitan area.  Figure 2 in Appendix A depicts the 
general configuration of BCE with respect to the Penrose Equestrian Center and Bear Creek Terrace.   
 
Prior to 1984, the vast majority of the area that comprises BCE today was used as the County Poor 
Farm. The County Poor Farm consisted of several structures with the balance of the area used primarily 
for agricultural purposes.  Agricultural uses typically consisted of row crop farming and grazing with the 
brunt of the activity occurring generally southwest of the area currently occupied by the Bear Creek 
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Community Garden (the Community Garden).  As a result of this historic land use, much of the area was 
disturbed by past agriculture practices.    
 
Today, the Park serves as a multi-use recreational facility and open space area that is used by numerous 
citizens of Colorado Springs, the County, and visitors to the Pikes Peak Region.  Recreational amenities 
within the Park include the Penrose Equestrian Center, the Bear Creek Nature Center, picnic pavilions, 
sports fields, and a trail network that links the Colorado Springs to the Pike National Forest.  In addition 
to the previously referenced amenities, the BCE area includes the Parks Department administrative 
building and maintenance facility, a playground, a volleyball court, and a horseshoe pit.   
 
The Community Garden is also located in BCE.  The Association manages the Community Garden 
under a lease agreement with the County.  The Community Garden provides a unique opportunity for the 
citizens of the County to conduct organic gardening techniques in a picturesque setting.  The Parks 
Department also provides operational support to the Association in the form of tilling performed twice a 
year and maintenance of the water line that supplies Colorado Springs Utilities water to the Community 
Garden.   

1.3  Statutory Requirements 
Landowners within the State of Colorado, including those in El Paso County, are required to comply 
with the Colorado Noxious Weed Act (the Act {Colorado Revised Statute Title 35, Article 5.5}).  The 
Act requires that both public and private property owners manage noxious weeds on their properties 
using integrated management principles.  A total of 87 weed species are on the state noxious weed list.  
However, a recent amendment to the Act requires the State Commissioner of Agriculture to divide the 
list into three categories.  Category A will require mandatory eradication if it is warranted. Category B 
will be mandatory suppression and/or containment. Category C will recommend control.   
 
In addition, all landowners, including the County are required to comply with the County’s Undesirable 
Plant Ordinance (the Ordinance {EPC Ordinance No. 94-1, As amended 1999, §§. 7.1 and 7.2}).  EPC 
has designated six noxious weeds for mandatory control on both privately and publicly held lands in the 
unincorporated portions of the County.  In addition, County owned properties within the incorporated 
portions of the County are also subject to the provisions of the Ordinance.  The species designated for 
control under the provisions of the Ordinance include leafy spurge (Euphorbia esula), diffuse knapweed 
(Centaurea diffusa), Russian knapweed (Acroptilon repens), spotted knapweed (Centaurea maculosa), 
Canada thistle (Cirsium arvense) and purple loosestrife (Lythrum silicaria).  In addition to the six weeds 
designated for mandatory control, two noxious weeds are subject to voluntary control under the 
Ordinance: musk thistle (Carduus nutans) and yellow toadflax (Linaria vulgaris). 
 
Based on the above statutory requirements, the Parks Department has addressed noxious weed control 
within its parks system using a variety of methods.  
 
2.0 PHYSICAL SETTING 
 

The following sections describe the site location (2.1), the soils, geology and hydrogeology of the local 
area (2.2), natural resource information (2.3), surface water bodies and flow (2.4), and zoning and 
nearby populations.   
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2.1  Location 
BCE is situated on 140 acres located southeast of the intersection of 21st and Rio Grande Streets in 
southwest Colorado Springs as shown in Figure 2 in Appendix A.  BCE is bisected by Bear Creek, 
which runs west to east, generally parallel to Rio Grande Street.  Specifically, BCE is located in portions 
of the NE ¼ of Section 23 and the NW ¼ and the SW ¼ of Section 24, Township 14 South, Range 67 
West of the 6th Principal Meridian. 

2.2  Surficial Soils/Local Geology/Hydrogeology 
BCE is situated within the transitional zone separating the foothills of the Southern Rocky Mountains from 
the Eastern High Plains.  The Soil Conservation Service1 (NKA the Natural Resource Conservation 
Service) has mapped five soil types in this area.  Specific information regarding these soil types are 
provided in Table 1 below.   
\ 

TABLE 1  -  SOIL TYPES AT BEAR PARK EAST 

Soil Type Drainage Permeability Effective 
Rooting Depth 

Livestock 
Grazing 

Available 
Water 

Capacity 

Razor-Midway 
Complex,  
Soil Unit 75 

Moderately deep 
and well drained Slow 20 to 40 inches 

Requires 
careful 
management 
overgrazing 
may result in 
severe erosion 

Moderate to 
low 

Fluvaquentic 
Haplaquolls, 
Soil Unit 29 

Poorly drained Moderate Limited by water 
table 

Requires 
careful 
management  

Moderate 

Chaseville-
Miday 
Complex, Soil 
Unit 18 

Excessive to well 
drained Rapid to slow 60 inches or 

more 
Good for 
grazing Low 

Chaseville 
gravelly sandy 
loam, Soil 
Unit 16 

Excessively well 
drained Rapid 60 inches or 

more Good Low 

Pits, gravel 
Soil 70 N/A N/A N/A N/A N/A 

 
Surficial geologic conditions on the site, as mapped by the USGS2,3, consist of Alluvium and Pierre Shale 
of the Upper Cretaceous Dawson Formation.  The Pierre Shale is typified by olive gray shale with 
interbedded sandstone.   
 

                                                 
1  1981, “Soil Survey of El Paso County Area, Colorado”, United States Department of Agriculture, Soil Conservation 
Service in cooperation with the Colorado Agricultural Experiment Station. 
2  Trimble, Donald E., and Machette, Michael N. 1979, “Geologic Map of the Colorado Springs-Castle Rock Area, Front 
Range Urban Corridor, Colorado”, Map I-857-F, Misc. Investigation Series Publication, USGS, Denver, CO. 
3  Scott, Glenn R., and Wobus, Reinhard A., 1973, “Reconnaissance Geologic Map of Colorado Springs and Vicinity, 
Colorado”, Map MF-482, USGS, Denver, CO.   
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In the BCE area, shallow groundwater occurs within recently deposited sandy clay and/or gravelly clays 
and underlain by the Pierre Shale.  The predominant direction of groundwater flow is anticipated to be 
towards Bear Creek and is likely governed by the slope and location of shallow erosional features in the 
Pierre Shale.   
 
In 2001, the Colorado Department of Transportation installed six piezometers to evaluate the 
hydrogeologic conditions of a wetland area generally southeast of the Community Garden.   Additionally 
in June 2002, ESD commissioned the performance of 12 soil borings and the instrumentation of four of the 
borings generally east of the Community Garden as groundwater monitoring wells.  The purpose of these 
soil borings and monitoring wells was to evaluate the potential presence or absence of soil and/or 
groundwater contamination from a dump area that was likely associated with the former operations of the 
County Poor Farm.  Based on water level measurements obtained from these piezometers and groundwater 
monitoring wells, it was determined that shallow groundwater occurs approximately 6 to 12 feet below 
ground surface in close proximity to the Community Garden.  It is also anticipated that groundwater likely 
discharges to Bear Creek in the form of springs and subsurface flow.   

2.3  Natural Resources 
BCE is located in a semiarid climate zone.  The mean annual precipitation as totaled from the University 
of Delaware (UD) database4 is 13.81 inches.  The net annual precipitation as calculated from 
precipitation and evapotranspiration data obtained from the UD database is 1.14 inches.  The two-year, 
24-hour rainfall event for this area is 1.5 inches5. 
 
The existing vegetative resource of the Park includes areas of mid-grass habitat bisected by two riparian 
corridors and various wetland sites.  The majority of the area has been previously disturbed by 
agricultural and industrial activities.  Vegetation species include both native and non-native forbs and 
grasses as well as numerous noxious weeds.  The major woody vegetation occurring within the Park’s 
riparian corridor includes chokecherry, box elder, Siberian elm, cottonwood, and Rocky Mountain 
maple. 
 
The wildlife resources include species typical of the foothills and prairie habitats as well as those 
commonly occurring within urban areas.  Species observed include black bear, mountain lions, mule 
deer, coyote, fox squirrels, northern pocket gophers, lesser earless lizard, garter snakes, red-tailed hawk, 
black-capped chickadees, western meadowlarks, American and lesser goldfinches, western kingbirds, 
and white-crowned sparrows.  

2.4  Surface Water Bodies and Flow 
Bear Creek, the principal surface water body at BCE, supports year-round flows and is typical of creeks 
transitioning between the foothills and plains.  As a result of development and the increased runoff 
associated there with, the channel has become incised.  The creek supports a sandy to gravelly bottom 
with scattered medium sized boulders. Within BCE, pool and riffle habitat, which is important in 

                                                 
4  Compiled by Wilmount, C.J., and Rowe, C.M., 1986, “Terrestial Water Budget Archive  -  Version 1.01”, Center for 
Climatic Research, Department of Geography, University of Delaware, Newark DE. 
5  Dunne, Thomas and Leopold, Luna B., 1978, “Water and Environmental Planning”, W.H. Freeman and Company, San 
Francisco, CA. 
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maintaining fish population, is lacking.  This absence of habitat has resulted in a lack of fish biomass.   
Based on the preliminary results of a macroinvertebrate study6, it appears that species numbers and 
diversity decrease from Bear Creek Terrace west through BCE.  This apparent decrease is likely a direct 
result of the lack of suitable habitat (pools and riffles) and the absence of vegetative debris in the creek.  
The absence of suitable habitat is most likely attributable to development and the resultant increases in 
runoff volumes.   
 
Bear Creek empties into Fountain Creek, a tributary of the Arkansas River, approximately one mile 
downstream.  Fountain Creek is used for irrigation, with the closest diversion approximately 1.85 miles 
east-southeast at the Fountain Mutual Canal.  Drinking water intakes are not present within 16 
downstream miles from the site7.  Overland flow towards Bear Creek is from both the north and south. 

2.5  Zoning and Nearby Populations 
EPC has approximately 530,000 residents.  Roughly 80 percent of these residents live within Colorado 
Springs.  As previously discussed in Section 1.2  -  Background, BCE is bounded on the east and west 
by the Penrose Equestrian Center and Bear Creek Terrace.  All of these areas are zoned as public 
facilities.  On the north, BCE is bounded by an assisted living center and additional residential 
development, which are zoned commercial and residential, respectively.  To the south, BCE is bounded 
by single-family residential development and is zoned for residential. 
 
3.0 HISTORIC WEED MANAGEMENT PRACTICES AT BCE 
 

As previously discussed in Section 1.2, prior to 1984, the County Poor Farm was operated in the area 
that is today BCE.  As a result of this historic use, much of the area was previously disturbed by past 
agriculture practices.  Further, information is not available to indicate that the historically disturbed 
areas were ever reclaimed with native vegetation.  Additionally, since the closure of the County Poor 
Farm, much of BCE has been managed as open space.   
 
Upon taking control of the area that was formerly occupied by the County Poor Farm, the Parks 
Department started development of BCE in late 1985 or early 1986.  In response to the initial passages 
of the Act in 1990, the Parks Department began to develop a plan for noxious weed management.   
 
Between 1992 and 1995, control activities conducted by the Parks Department generally included field 
trials of differing chemical and mechanical control techniques.  In response to chemical applications east 
of the Community Garden in 1995 and 1996, the Association raised concern regarding the use of 
herbicides in BCE.  Based on these concerns, the Parks Department started a dialogue with 
representatives of the Association and other concerned citizens regarding the control of noxious weeds.  
At that time, the Parks Department also reduced the use of herbicides in close proximity to the 
Community Garden and expanded the use of mechanical control techniques.  Please reference the 
following Sections for a brief summary of weed control efforts conducted at BCE between 1994 and 
1998.     

                                                 
6  October 10, 2003, Sosebee, Jack, “Personal communication to Mike Bonar, ESD Natural Manager”, O&G 
Environmental, Englewood, CO. 
7  July 11, 1995, “Preliminary Assessment Portland Mill Site”, Job No. 68-W9-0025, Morrison Knudsen Corporation (MKC), 
Denver, CO. 
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3.1  1994 Control Efforts 
In 1994, Canada thistle in BCE was mapped as part of an Eagle Scout Service Project.  The results of 
this mapping effort, which were transmitted to the Parks Department on July 30th, 1994, indicated that 
7.3 percent of BCE was infested with Canada thistle.  In response to this mapping effort, the Parks 
Department initiated a mechanical and chemical control program outside of the area previously 
identified as the Study Area.  In addition to the above, an area of Canada thistle immediately east and 
adjacent to the community garden within the Study Area was mowed (a mechanical control method) in 
an effort to reduce seed production.   

3.2  1995 Control Efforts 
In June of 1995, adult picture wing flies (Urophora cardui) were introduced to an infestation of Canada 
thistle at Penrose Stadium.  Picture wing flies attack the stem of the Canada thistle plant, which may 
prevent the plant from going to seed.  Also, during September 1995,  the area east of the Community 
Garden was again mowed and subsequently chemically treated with the herbicides Hi-Dep (2,4-
dichlorophenoxyacetic) and Banvel (dicamba).   

3.3  1996 to 1998 Control Efforts 
In May of 1996, the area east of the Community Garden was again mowed and treated with the 
previously referenced herbicides.  Also in 1996, a survey of BCE conducted by some faculty and 
students from Colorado College (CC) showed that the occurrence of Canada thistle in BCE had at least 
doubled from the previous surveys.  One possible explanation for this increase may have been related to 
the 22.13 inches of precipitation that occurred between April and October 1995.   
 
In August 1996, an “Action Plan for Integrated Management of Canada Thistle Within Bear Creek 
Park” (the Action Plan) was prepared and implemented by CC.  For reference, a copy of the Action Plan 
and associated correspondence is included in Appendix B.  Generally speaking, the Action Plan was to 
be conducted for a period of five years and recommended the elimination of herbicides use.  Under the 
recommended Action Plan, several test plots were developed and alternative weed control methods were 
attempted.  These methods included covering select plots with black plastic in an effort to burn the 
Canada thistle.  Other plots were tilled and reseeded, while still other plots were hand mowed.  In 
addition, some hand clipping of seed heads was performed.  CC efforts continued through the fall of 
1998.  After 1998, CC did not conduct further field surveys or activities.   
 
4.0 GRAZING AS AN INTEGRATED WEED MANAGEMENT TOOL 
 

In the recent past, the use of grazing animals has been recognized as a viable biological control8 
component of an integrated (IWM) program.  In many cases, goats are the preferred animals for use in 
controlling undesirable plant species.  Between the fall of 1999 and the spring of 2003, the Parks 
Department used grazing techniques as an essential component in the efforts to control noxious weeds at 
BCE.  The following Sections discuss recognized grazing techniques in general (Section 4.1) and the use 
of grazing as a noxious weed control tool at BCE (Section 4.2).   

                                                 
8  Please note that numerous publications refer to grazing techniques as both biological and cultural control methods.  As 
such, for the purpose of this report, grazing is referenced as a biological control technique.   
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4.1  Summary of Recognized Grazing Techniques 
Significant information is available regarding the use of goat grazing as a tool in the management and 
control of undesirable woody and brushy plant species.  However, with the exception of leafy spurge 
(Euphorbia esula) and/or spotted knapweed (Centaurea maculosa), little scientific research exists 
regarding effectiveness of goat grazing as a form of noxious weed control.  Regardless of the absence of 
detailed and specific scientific research, a review of readily available literature appears to indicate that 
the timing of grazing events, herd management, and seed dispersal are critical aspects to consider.   
 
Timing appears to be the single most important factor in using goats for noxious weed control.  
Research9 from the University of Idaho and the U.S. Sheep Experimental Station at Dubois State 
indicates, “…that grazing (spotted knapweed) at the bud-to-bloom stage has the greatest potential as a 
control tool”.  Dr. Karen Launchbaugh, Professor of Rangeland Ecology and Management at the 
University of Idaho, states that timing related to grazing can be a fairly complex issue.  There are certain 
times when target species are more susceptible to grazing stresses and certain times when weeds are 
more palatable to goats.  She further states that grazing in the early bolting stage with sheep or goats 
should effectively reduce root mass and weaken the target plant.  Therefore, using grazing for noxious 
weed management should take place during this window of opportunity and before native and/or desired 
species become susceptible to injury.  
 
The second most important factor in using goats for noxious weed control appears to be the number of 
goats used per acre and per herder.  The number of goats must be manageable.  In the Marsh Creek 
Leafy Spurge Control Project10, 541 goats were managed with two herders and a dog.  In this case, an 
average stocking rate of three to four goats per acre of leafy spurge over a four-month grazing season 
was required to maintain acceptable control.  The author further states that the suggested stocking rates 
are for actual weed infestation acres, not the entire area the animals have to travel.   
 
Transporting noxious weed seeds between sites has also been raised as an area of potential concern 
when using grazing as a control method.  While limited studies specific to grazing at BCE conducted by 
representatives of the County appear to indicate this is not a concern, other research11 appears to indicate 
that controlling seed dispersal is an important aspect of goat grazing.  Specifically available research 
appears to indicate that leafy spurge and spotted knapweed seeds can pass through the digestive tract of 
grazing animals and remain viable.  As such, one would anticipate that grazing animals removed from an 
infested area should not be transported to weed-free areas or areas where the previously grazed weed 
species is not present until all seeds have passed through their digestive tracts.    
 
It should also be noted that while industry experts recognize that biological control techniques are 
expanding at a rapid rate, these techniques are not and never will be a cure-all for noxious weed 
control12.  Specifically, it must be recognized by both scientists and lay persons alike that the successful 

                                                 
9  2002, “Noxious Weed Grazing Goats”, Available at http://wsare.usu.edu/projects/2002/FW01-039.pdf, Document FW01-039, 
Western Region Sustainable Agriculture Research and Education.   
10  May 1995, Sedivec, K., Hanson, T., and Heiser, C., “Controlling Leafy Spurge Using Goats and Sheep”, Available at 
http://www.ext.nodak.edu/extpubs/plantsci/hay/r1093w.htm, North Dakota State University, Fargo, ND.   
11  April, 2001, Updated June 2003, Tu, M., Callie, H. and Randall, J.M., “Weed Control Handbook: Tools and Techniques for 
Natural Areas”, The Nature Conservancy, Arlington, VA.   
12  2003, “Noxious Weeds and Non-Native Plants”, Available at http://www.cwma.org/2_bad_weed.html, Colorado Weed 
Management Association, Granby, CO   
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long-term management of noxious weeds relies on development and implementation of a comprehensive 
IWM Plan using a balanced combination of biological, chemical, mechanical, and cultural control 
techniques. 

4.2  Grazing Techniques Used At BCE 
Beginning in November 1999 and continuing through May 2003, cashmere goats were grazed at BCE in an 
effort to control noxious weeds.  Due to dense infestations of Canada thistle and common teasel, Parks 
Department staff recommended that grazing efforts be concentrated in the area that generally surrounds the 
Community Garden.  This area, herein after referred to as the “Study Area”, consists of approximately 
43.5 acres and is depicted on Figure 3 in Appendix A.  With the exception of very limited chemical 
applications and mechanical control efforts, grazing was the primary control technique used during the 
aforementioned time frame.   
 
Grazing services at BCE have been provided exclusively by EWE4IC Ecological Services of Alpine 
Wyoming (the Contractor).  Table 2 below summarizes the grazing events conducted at BCE as well as 
costs associated with each grazing event.  As noted on Table 2, grazing events were conducted on eight 
different occasions.  The number of goats used per grazing event ranged from 500 to 1,000 head.   
 

TABLE 2  -  GRAZING EVENTS CONDUCTED AT BEAR CREEK EAST 

Date # of 
Goats 

Days 
Grazed

Animal 
Unit Days

Cost Per Goat 
Per Day13 Cost14 

Nov. 1st  - 7th, 1999 700 7 4,900 $1.00 $4,900.00
Nov. 16th to 30th, 1999 700 15 10,500 $1.00 $10,200.00
June 19th to 30th, 2000 500 12 6,000 $1.00 $6,000.00
Nov. 5th to 13th, 2000 1,000 9 9,000 $1.00 $9,000.00
May 30th to June 8th, 2001 1,000 10 10,000 $1.00 $10,000.00
Sept. 19th to 29th, 2001 1,000 10 10,000 $1.00 $10,000.00
Aug. 6th to 16th, 2002 635 10 6,350 $1.25 $8,937.5015

May 13th to 20th, 2003  1,000 7 7,000 $1.00 $4,999.9916

TOTALS: 6,535 80 63,750 $1.03 $64,037.49
 
In fiscal year 2001, the Parks Department received a $10,000 dollar grant from the Colorado Department 
of Agriculture’s Noxious Weed Fund.  The grant was awarded to assist in the funding of integrated 
noxious weed control techniques at BCE.  The grant proposal indicated that weed control techniques to 
be used at BCE included: 
 

• Application of herbicides;  
 

• Grazing using goats;  
 

                                                 
13  The unit cost presented in this column is based on documentation provided to ESD by the County’s Parks and Procurement and 
Contracts Departments.   
14  The cost presented in this column is based on documentation provided to ESD by the County’s Parks and Procurement and 
Contracts Departments.   
15  Note that unlike all other grazing events, the costs associated with the referenced event included a $1,000.00 hauling charge. 
16  While the County’s Scope of Work called for grazing 1,000 goats at a unit cost of $1.00/goat/day, EWE4IC Ecological Services 
invoice was for 1,000 goats at a unit cost of $1.00/goat/day for 4.99 days.   
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• Mowing;  
 

• Manual removal of seed heads; and,  
 

• Prevention.   
 

However, ESD’s review of readily available records indicates grazing was the primary method of 
control used during the grant period. 
 
Because of the lack of scientific data pertaining to the use of cashmere goats in the control of Canada 
thistle and other noxious weed species, the Parks Department, in conjunction with ESD, instituted a 
limited scale study (the Study) that ran from the summer of 2000 to the fall of 2003 (the period of 
study). The purpose of the Study was to document the effectiveness of goat grazing efforts at BCE.  
Information collected included documenting the dates of goat grazing, the number of goats used, weed 
species targeted, approximate number of acres grazed, and recording plant species data in the grazed 
areas. 
 
In order to conduct the Study, eight vegetation transects were established within the Study Area.  Each 
transect was 300 feet long with sampling points established at 10-foot intervals (31 sampling points per 
transect) along the transect.  Prior to each grazing event, data was collected from each transect.  At each 
sampling point, the vegetative species was recorded.  Non-weed species were grouped as grasses or forbs. 
Weeds were identified by species and bare ground was recorded as such.     
 
Data collected from the transects within the Study Area appear to indicate that during the period of 
study, the amount of grass species along the transects increased by approximately 10 percent.  
Conversely, apparent weed coverage decreased by approximately 50 percent.  Based on the observations 
recorded, it is ESD’s opinion that grazing activities conducted between the fall of 1999 and the spring of 
2003 may have resulted in a 50 percent overall reduction in weed species in the Study Area.   
 
It should also be noted that of the eight grazing events, three events occurred after the first killing frost.  
For reference, this information is presented on Table 3 below.  Based on available literature, it is unclear 
what, if any significant results were achieved by conducting grazing after the first killing frost.  

 

TABLE 3  -  GRAZING EVENTS WITH RESPECT TO FIRST KILLING FROST

Grazing Dates First Killing Frost Days Grazing Occurred 
After First Killing Frost 

Nov. 1st  - 7th, 1999 September 29th, 1999 33 Days 
Nov. 16th to 30th, 1999 September 29th, 1999 48 Days 
Nov. 5th to 13th, 2000 October 11th, 2000 25 Days 

 
While the above referenced data confirm a definitive species shift directly attributable to the grazing 
efforts in the Study Area, it should be noted that several issues arose that may have had a deleterious 
effect on the results.  Interviews conducted with Parks Department staff indicated that on several 
occasions the contractor was directed to maintain grazing efforts within the Study Area.  However, in 
spite of these explicit directions, goats were observed grazing outside of the Study Area on numerous 
occasions.  These actions resulted in the overgrazing of some areas of BCE and damage to several non-
targeted ornamental trees and native shrubs.  Additionally, on one occasion, when the goats were 
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unattended by the contractor, they roamed onto 21st Street.  ESD also understands that on several 
occasions the goats entered areas identified by County staff as off-limits to grazing.  Finally, on one 
occasion a newly seeded area at the Penrose Equestrian Center, was grazed even after it had been 
identified as a no graze area.  

4.3  Cost Effectiveness Of Grazing At BCE 
As previously indicted on Table 2 above, the Park Department spent $64,037.49 on grazing efforts 
between the fall of 1999 and the spring of 2003.  While the information presented in Section 4.2 above 
appears to indicate that the grazing efforts have contributed to a shift from broadleaf weed species to 
grasses, the cost effectiveness of grazing as a weed management tool must also be considered.   
 
In attempting to evaluate the cost effectiveness of grazing as a noxious weed management tool, ESD 
encountered two significant difficulties.  First, while information is available regarding the weed species 
present, a comprehensive weed inventory (i.e. detailed information regarding the area and density of 
weed infestation) prepared prior to start of grazing was not available.  Second, a clearly defined area in 
which grazing efforts were to be focused was not available.  As such, ESD was unable to calculate the 
actual unit cost per acre of effective weed control achieved by grazing.  However, in Sections 4.3.1 and 
4.3.2 to follow, the unit cost for grazing calculated using two different approaches is presented.  In 
Section 4.3.3, the unit cost for grazing conducted by others as well as the unit costs for other control 
techniques is presented.   
 

4.3.1  Bear Creek East As Target Grazing Area 
Under the first approach, ESD assumed that the target grazing area was the whole of BCE.  This 
assumption was made due to the fact that the Scope of Work for several of the grazing events indicted 
that the target grazing area was BCE.  Assuming that approximately 30 acres of BCE are developed (e.g. 
buildings & the maintenance yard, roads, parking areas, trails, turf, and the community gardens), the 
target grazing area was estimated at 110 acres.  Table 4 below details the unit costs for grazing 
calculated under this approach.  As can be seen from Table 4, the cost of grazing was calculated to range 
from $45.45 per acre to $181.82 per acre.  The average annual cost was also calculated at $116.43 per 
acre.   

  

TABLE 4  -  UNIT GRAZING COSTS FOR BEAR CREEK EAST 
Grazing Dates Annual Cost Cost Per Acre 

Nov. 1st to 7th & 16th to 30th, 1999 $15,100.00 $137.27 
June 19th, to 30th & Nov 5th to 13th, 2000 $15,000.00 $136.36 
May 30th to June 8th & Sept. 19th to 29th, 2001 $20,000.00 $181.82 
August 6th to 16th, 2002 $8,937.50 $81.25 
May 13th to 20th, 2003 $4,999.99 $45.45 

Average Annual Cost: $116.43 
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4.3.2  Study Area As Target Grazing Area 
Under the second approach, ESD assumed that the target grazing area was the previously identified 
(Figure 3 in Appendix A) 43.5-acre Study Area.  Table 5 below shows the calculated unit costs.  As 
indicated below, the cost of grazing ranged from $114.94 per acre to $459.77 per acre.  The Average 
annual cost was calculated at $294.43 per acre.   

 

TABLE 5  -  UNIT GRAZING COSTS FOR THE STUDY AREA 
Grazing Dates Annual Cost Cost Per Acre

Nov. 1st to 7th & 16th to 30th, 1999 $15,100.00 $347.13
June 19th, to 30th & Nov 5th to 13th, 2000 $15,000.00 $344.83
May 30th to June 8th & Sept. 19th to 29th, 2001 $20,000.00 $459.77
August 6th to 16th, 2002 $8,937.50 $205.46
May 13th to 20th, 2003 $4,999.99 $114.94

Average Annual Cost: $294.43
 

4.3.3  Unit Cost For Other Control Techniques 
In Idaho, goats are being used as a noxious weed control tool at a cost of approximately $5.00 per acre17. 
In 2002, grazing was conducted in Bannock County Oregon for a cost of $30.0018 per acre.  Recently, 
EWE4IC Ecological Services has been providing goats for a project in Cheyenne Wyoming.  The City 
of Cheyenne19 has estimated the cost of grazing at $100.00 per acre.  The Parks Department has 
indicated that the cost of mowing is approximately $30.00 per acre.  Conversely, depending on the 
herbicide used, the cost of chemical control ranges from approximately $50.00 to $150.00 per acre.  This 
information is summarized in Table 6 below 

 

TABLE 6  -  UNIT COSTS FOR OTHER 
CONTROL METHODS 

Control Method Cost Per Acre20 
Grazing Conducted by Others $5.00 to $100.00 
Mechanical Control $30.00 
Chemical Control $50.00 to $150.00 

 
5.0 SUMMARY AND CONCLUSION 
 

For nine years, the Parks Department has worked to control noxious weeds in BCE.  For the past five 
years, the Parks Department, working cooperatively with the Association, has spent in excess of $64,000 
on goat-grazing efforts.  Data collected by ESD from a series of transects within the Study Area appears 
to indicate grazing efforts may have resulted in an approximate 50 percent decrease in weed coverage.  
Assuming grazing efforts were targeted toward BCE as a whole, the annual cost per acre ranged from 
$45.45 to $181.82.  This translates to an average cost over the five-year grazing period of $116.43.  If 
one assumes that the grazing efforts were targeted toward the 43.5 acre Study Area, which in ESD’s 
                                                 
17  September 23, 2003, Williams, S., “Personal communication to Mark Johnston, ESD Forestry and Noxious Weed 
Specialist”, Extension Educator, University of Idaho, Salmon, ID.   
18  2002, Bunten, H., “Marsh Creek Leafy Spurge Control Project”, Southern Oregon Goat Producers, Pocatello, ID.   
19  September 25, 2003, Lee, R., “Personal communication with Mark Johnston, ESD Forestry and Noxious Weed 
Specialist”, Director, Environmental Management, City of Cheyenne, Cheyenne, WY.  
20  Note that the cost per acre presented for mechanical and chemical control includes all labor, materials and equipment. 
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opinion is the more representative comparison, the annual costs for grazing was calculated to range 
$114.94 to $459.77 per acre.  Using this approach, the average cost per acre over the five-year period 
was calculated at $294.43.   
 
Comparative grazing information from Idaho, Oregon and Wyoming indicated per acre grazing costs of 
$5.00, $30.00 and $100.00 per acre, respectively.  Conversely, the cost for mowing was $30.00 per acre 
and the cost estimated for chemical control ranged from $50.00 to $150.00 per acre.  In conclusion, it is 
ESD opinion that grazing efforts at BCE have been marginally successful from a weed control aspect.  
However, from a cost perspective, it is ESD opinion that grazing, in the case of BCE has not proven to 
be cost effective.   
 
6.0 RECOMMENDATIONS 
 

No single management technique is perfect for all weed control situations.  Traditional weed 
management treats only the symptoms of weed infestations.  The grazing efforts at BCE stand as an 
example of the results that should be expected when significant effort and financial resources are 
focused towards one primary control technique.   
 
IWM differs from conventional weed management in that it couples addressing the ultimate causes of 
weed infestations with a focused effort to control weeds.  As previously indicated, IWM is not only the 
industry recognized standard, it is also the law.  Given the Statutory requirement, ESD recommends that 
a comprehensive IWM Plan be developed and implemented at BCE.   
 
The first step in developing an IWM Plan consists of performing a detailed inventory of the weed and 
invasive ornamental plant species to be targeted for control.  Table 7 below shows the target species 
occurring within BCE, quantifies their abundance, and establishes a priority for control with the number 
“one” being the greatest concern and the number “three” of lesser concern. 

 

TABLE 7  -  WEED SPECIES OCCURRING IN BEAR CREEK EAST 
Common Name Scientific Name Species Abundance Ranking

Bouncingbet Saponaria officinalis Ornamental Moderate 1 
Canada Thistle Cirsium arvense Weed Abundant 2 

Chinese Clematis Clematis orientalis Ornamental Abundant 1 
Common Burdock Arctium minus Weed Moderate 3 
Common Mullein Verbascum thapsus Weed Moderate 3 
Common Teasel Dipsacus fullonun Weed Abundant 2 

Dalmatian Toadflax Linaria dalmatica Weed Rare 2 
Diffuse Knapweed Centaurea diffusa Weed Moderate 2 

Field Bindweed Convolvulus arvensis Weed Abundant 3 
Musk Thistle Carduus nutans Weed Moderate 3 

Poison Hemlock Conium maculatum Weed Moderate 2 or 3 
White Top Cardaria draba Weed Moderate 2 

Yellow Toadflax Linaria vulgaris Weed Moderate 2 
 
Of the weed species occurring in BCE, Canada thistle is the only noxious weed subject to mandatory 
control under the County Ordinance.   
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In general, the observed species may occur in dense stands or single plants intermixed with other 
species. It should also be noted that several of the observed species are intermixed with a very large, 
dense infestation of common teasel.  Because of this intermixing of species within dense infestations, it 
will be difficult to consistently and accurately map the full extent of all species occurring in BCE. 
 
As noted in Table 7, two species of invasive ornamental plants were found in BCE.  Invasive ornamental 
plants are those that have become established from nurseries and landscaping activities, whereas the 
other noxious weeds were established by species introduced from various other methods. Noxious weed 
professionals have indicated that both observed invasive ornamental plants species should be managed 
for immediate eradication.  Bouncingbet occurs in three small infestations east of the Community 
Gardens.  Chinese clematis occurs sporadically along the southeastern hillsides of BCE. 
 
From the above information, a detailed mapping effort should be undertaken.  It is critical that the 
mapping identify both the area and the density of corresponding weed infestations.  This information 
will be used to prioritize areas for control and to track the effectiveness of control efforts.   
 
Planning and implementing appropriate control techniques is the second step in developing an IWM 
program.  Planning is the process whereby problems and solutions are identified and prioritized and an 
economic plan of action is developed to guide implementation.  Implementation entails the thoughtful 
use of two or more of the following control techniques, prevention, chemical, biological, mechanical, 
and/or cultural control.   
 
Prevention aspects include steps such as limiting weed seed dispersal, minimizing soil disturbance, and 
the proper management of desirable vegetation.  For BCE, ESD recommends the following: 
 

• Requiring that hay, straw and bedding material used at the Penrose Equestrian Center and the 
mulch used at the Community Garden be certified as weed free; 

 

• Requiring visitor that bring animals to the Penrose Equestrian Center to provide hay for their 
animals that is certified weed free;    

 

• Refrain from driving vehicles or equipment through weed infestations or require that the 
undercarriage of vehicles and equipment that have been used in infested areas be washed before 
they are used in uninfested areas; 

 

• Minimizing unnecessary soil disturbance; and, 
 

• If grazing is used in the future, strongly consider requiring that that grazing animals be 
quarantined for 5 to 14 days prior to access to County property to ensure that undesirable weed 
species are not introduced and only allow grazing of BCE when weeds are not flowering or 
producing seeds;  

 

Chemical Control is the use of herbicides.  Herbicides are classified as either selective or nonselective.  
Selective herbicides have the ability to control certain plants while leaving others unharmed.  
Nonselective herbicides can kill all living actively growing plant material.  ESD recommends that the 
use of chemical control techniques be expanded at BCE.  Specifically nonselective herbicides should be 
used along trails, within parking areas, and landscaped areas that do not support ornamental or native 
vegetation.  Use of selective herbicides is also encouraged.  While a detailed plan should be developed, 
significant initial effort should be focused on plant species identified as Priority 1 in Table 7.  When 
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using chemical control techniques, ESD recommends at a minimum that the Parks Department: 
 

• If possible use only herbicides labeled “Caution”; 
 

• Follow all label directions and use the minimum amount of herbicide necessary to achieve the 
desired level of control; 

 

• Limit application of herbicides to times when the wind speed is less the five miles per hour; 
 

• Avoid spraying when precipitation is imminent; and, 
 

• Post warning signs and attempt to limit public access to areas that have been chemically treated 
until the chemical is dry hours.   

 

With respect to biological control, ESD recommends that the Parks Department in conjunction with ESD 
and representatives of the Colorado Department Agriculture explore the use of insects.  Also, if the 
Parks Department desires to explore the continued use of grazing, ESD strongly recommends that a 
definitive performance based specification be developed and that all future grazing work be 
competitively bid.  At a minimum, grazing specifications should include: 
 

• A specific time frame for all grazing events; 
 

• Identification of specific target grazing areas; 
 

• A specific percentage of required control to be achieved per grazing event; and,  
 

• Evaluation and possible inclusion of a quarantine requirement before grazing animals are 
allowed access to BCE.   

 

Incorporation of more extensive and timely mowing is strongly encouraged.  In addition, the Parks 
Department should also seek partnering opportunities with citizens groups and non- profit/service 
organizations in an effort to accomplish some of the more costly mechanical control methods such as 
hand clipping seed heads and hand pulling.   
 
In areas where weed infestations are dense and native or desirable plants have been pushed out, 
reseeding will be a critical control technique.  In some cases it may be necessary for the Parks 
Department to go to the effort of sowing seeds and in other areas broadcast application may be 
sufficient. Given precipitation levels, sporadic irrigation of newly seed areas may be necessary in order 
to establish a viable plant population.   
 
Throughout the implementation process ESD recommends that the Parks Department document all costs as 
well as periodically evaluate the effectiveness of the control methods being used.  Based on these periodic 
evaluations it may be necessary to adjust the control techniques being used. 
 
7.0 GENERAL COMMENTS 
 

This report is intended as a cursory evaluation of the effectiveness of grazing efforts conducted at Bear 
Creek East between the fall of 1999 and the spring of 2003.  It has been prepared in accordance with 
standard and accepted industry practices.  The analyses and opinions expressed herein are partially 
based on scientific information that was developed and evaluated by ESD, information provided by 
others and the referenced research.  This report does not attempt to detail minor seasonal variations in 
plant populations that may occur across the site.  Actual conditions may vary and the extent of such 
variations may not become evident without further evaluation. Further, due to the dynamic nature of 
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natural process, conditions at the site will vary with time. 
 
This report represents the conditions at Bear Creek East as of October 2003.  Conclusions drawn by 
others from the information presented herein should recognize the limitations of the methods used.  No 
warranties, either expressed or implied, are made or intended.  Further, please note that El Paso 
County’s Environmental Services Department does not warrant the work of third parties supplying 
information used in the preparation of this report.  In the event that additional information becomes 
available, the conclusions and recommendations contained in this report shall not be valid unless these 
changes are reviewed and the opinion of this report is modified and verified in writing by El Paso 
County’s Environmental Services Department.   
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