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Introduction 
 
This management plan is being developed for a property on the 
Montana – North Dakota border north of Beach, North Dakota 
(Fig. 1). The management unit is 1,326 acres with a perennial 
stream, Dry Creek, running along the western edge of the 
property. This management report and plan will provide 
information about the resources available on Dry Creek Ranch to 
consider enterprises that could create revenue on this property. 

General Description and Conditions 
 
Soils and Topography – The landscape of Dry Creek Ranch is a 
rolling prairie with several steep ravines and badland buttes. The 
soils are primarily deep silt loams with smaller areas of shallow 
and very shallow soils (Soil Survey Staff 2017).  
 
The soils of the Dry Creek Ranch are primarily silt loams with 
significant areas of a badlands hills and associated alluvial fans 
(Table 1). The largest soil component of the area, Lonna-Cabbart 
silt loams, has silt loam throughout the horizons (not including 
any bedrock), but Cabbart soil tends to be much more shallow 
than Lonna due to being located on ridge shoulders and summits 
while Lonna is located on backslopes and footslopes. The second 
largest soil component, Patent, frequently flooded-Badland-
Cabbart complex, is a mix of loam and silt loam, but Badland soil is 
extremely shallow (<2 inches). This soil complex is frequently flooded but is well-drained (excluding Badland soil 
which has a high runoff rate). The rest of the soil components include loamy fine sand, silt loam, silty clay loam, 
clay loam, loam, silty clay, and fine sandy loam (Table 1; Soil Survey Staff 2017). 
 

 

Figure 1. Aerial photograph of general 
management area (Google Maps). 
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Climatic Conditions – The average annual precipitation in this area is about 15 inches.  Most of the precipitation 
occurs as rainfall in high-intensity thunderstorms during the growing season. Winter precipitation occurs as about 
32 inches of snow accounting for about 15 % annual precipitation (Western Regional Climate Center 2017).  
 

 
 
 

The summers are generally mild with average maximum temperatures in July of about 85° F.  Winters can be cold 
with minimum temperatures near 0° F. The freeze-free period averages 120 days and ranges from 85 to 139 days 
(Western Regional Climate Center 2017).  
 
The greatest climatic opportunity for managing forage and animals on this management unit is that precipitation 
generally occurs in summer and occurs just before the with the highest of the growing season. This means that 
peak biomass will occur during the middle of the summer when forage demand for young growing animals will be 
highest.  
 
The greatest challenge is that the winters are cold with a monthly high temperature below freezing from 
December through February. This will create a period when native and domestic animals have high energy 
demands to maintain body temperature at a time when forage quality will be very low. Plus, dormant grasses may 
be unavailable for forage as the average snow depth is 1-3 inches during the winter and can be much greater 
(Western Regional Climate Center 2017).  Effective management of livestock and wildlife may require 
supplementation or planting of forages such as palatable shrubs that will be available in the winter. 
 
Surface Water – Dry Creek flows north through the management unit entering at the central west side of the 
ranch and runs north staying on the west side of the management unit. Dry Creek is a perennial stream that flows 
into Beaver Creek which flows into the Little Missouri River (USGS 2017).  There is also a perennial pond near the 
East boundary about ¾ of the way toward the South boundary of the management unit. 
 

Forage Resources and Growing Season 
 
The ranch is a grassland type of the northern mixed prairie. The loamy and shallow loam sites, are dominated by 
grasses (80-85%) with moderate abundance of forbs (10-12%), and lesser amounts of shrubs (7%) and a trace (%1) 
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Figure 2. Average annual precipitation and temperature for Beach, North Dakota near Dry Creek Ranch. 
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of cryptogams (Soil Survey Staff 2017). Most of the grasses are cool-season with a smaller amount of warm season 
grasses.  
 
Cool-season grasses include: 

•Western wheatgrass (Agropyron smithii) 
•Green needlegrass (Stipa viridula) 

•Needle and Thread (Stipa comata) 
•Prairie Junegrass (Koeleria macrantha) 

 
Warm-season grasses include: 

•Little bluestem (Schizachyrium scoparium) 
•Plains muhly (Muhlenbergia cuspidate)  
•Bue grama (Bouteloua gracilis) 

•Sideoats grama (Bouteloua curtipendula) 
•Red threeawn (Aristida purpurea) 

 
The significant forbs in this management unit include: 

•Western yarrow (Achillea millefolium) 
•Dotted gayfeather (Liatris punctata) 
•Purple coneflower (Ratibida columnifera) 

•Green sagewart (Artemisia dracunculus) 
•Silverleaf scurfpea (Pediomelum argophyllum) 
•Missouri goldenrod (Solidago missouriensis) 

 
Significant shrubs include: 

•Fringed sagewort (Artemisia frigida) 
•Western snowberry (Symphoricarpos occidentalis) 

•Prairie rose (Rosa arkansana) 

 
Biomass Production – Based on estimates for rangeland production in the Soil Survey for Dry Creek Ranch, 
biomass production varies from 572 lbs/acre in unfavorable years to 1,031 lbs/acre in favorable years (Table 3). A 
conservative estimate of 600 lbs/acre will be used to calculate an initial stocking rate until more experience is 
gained by the land managers. 
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Proper Use Factor – The northern mixed prairie has a long history of grazing by bison and plant communities are 
well adapted to grazing. A 50% proper use factor is often recommended as a place to start for setting an initial 
stocking rate (Sprinkle and Bailey 2004).  
 
Forage Production – The following equation was used to estimate forage supply. 
• Biomass Prod. (lbs/acre) × Proper Use Factor (%) = Forage Supply (lbs/acre) × acres = Total Forage Supply 
• On Dry Creek: 600 lbs/ac Biomass × 50% = 300 lbs/acre × 1326 acres = 398,800 lbs Total Forage Supply 

Reductions for Accessibility – Some areas of the ranch are quite steep and 
may have limited accessibility for grazing. Sheep can use slopes up to 45% 
(Horn 2005).  Only one soil Map Unit, (Patent, Badlands-Cabbart Complex) 
has a slope that exceeds 45%. This Badlands-Cappart Complex has slope 
form 6 to 50%. This soil type is not very productive (only 450 lb/acre in 
unfavorable years) and few acres will exceed 45%.  Therefore, no 
reduction in forage supply will be made for inaccessibility due to slope.  
However, a further slope analysis and monitoring is recommended. 
 
About 121 acres along the east side of the ranch is more than 1 mile from 
water.  To set an initial stocking rate, these 121 acres will be considered 
inaccessible for grazing. However, this area will be monitored as it is likely 
to be used to some degree because the topography of the area is gentle.  
The are may be used especially in spring when forage has high moisture 
content. The ability to develop water in this northeast part of the range is 
may improve distribution throughout the ranch. 
 
• Reduce Total Forage Supply by 121 acres × 300 lbs/acre or 36,300 lbs 
• Total Forage Supply = 398,800 - 36,600 = 362,200 lbs Forage Supply 

after accounting for accessibility 

 
The soil map types on Dry Creek ranch express a great range in productivity from 16 lbs/acre to 1,520 lbs/acre.  
The soil type that covers the greatest area on Dry Creek Ranch is the Lonna-Cabbart silt loam covering half of the 
ranch (662 acres) and averaging 900 lbs/acre in a normal year, only 700 lbs/ac in an unfavorable year, and up to 
1,100 lbs/ac in a favorable (Soil Survey Staff 2017). The growth of plants on the management unit begins March-
April and plants become dormant by September.  Most growth occurs between May and July with peak biomass 
occurring in June (Table 2. Soil Survey Staff 2017). 
 

Table 2. Growth Curve Description for Cool-Season/Warm-Season Dominant 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
0% 0% 2% 6% 21% 40% 20% 6% 4% 1% 0% 0% 

Data from Web Soil Survey (Soil Survey Staff 2017) 

Figure 3. Area greater than one mile 
from water on Dry Creek Ranch. 
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Management Goals 
 
The Dry Creek Ranch has relatively gentle topography that is easily accessible to cattle sheep or goats. The plant 
communities on the ranch are dominated by grasses and forbs with few shrubs and the ranch is therefore more 
well suited for cattle or sheep than goats.  The owners have decided to examine the opportunity to graze sheep 
on this property.  A primary goal of the ranch is to maintain or improve riparian quality along Dry Creek and 
minimize weed infestations on the ranch. Sheep will be grazed because some areas of the ranch is rather steep in 
areas and sheep will able to use these steep areas. Plus, the floodplain and benches along Dry Creek are infested 
with leafy spurge and the sheep will be able to use this as forage. Columbia sheep will be grazed on Dry Creek 
Ranch because they are a large hearty meat breed that is well suited to the cold climate of the northern plains 
region. Sheep are compatible with management and the rangeland health goals of the owners. 

Management Plan 
 
Animal Production Characteristics – The Columbia ewes to be grazed on Dry Creek Ranch will weigh 180 pounds 
and rams will weigh 220 pounds. One ram/buck will be required for every 30 ewes.  A production goal is a 
reproduction rate of 1.5 lambs per ewe. It is anticipated that ewes and rams will eat about 3.5% of their body 
weight each day (Lyons et al.  1999). Lambing will occur in April and early May to reduce winter feed costs and 
take advantage of warmer spring weather\ 
. Lambs should be gaining weight and grazing significant forage as peak biomass levels are reached in June. 
 
Grazing Season – Based on the climatic conditions at Dry Creek Ranch a grazing period from May through 
November (210 days) should be possible in most years. From December through April, snow will prohibit winter 
grazing and the flock will need to be fed hay.  
 
Initial Stocking Rate –  
• Total Forage Supply: 362,200 pounds or 483 Animal Unit Months (AUM) 

 
• Forage Demand: 180 lbs ewe × 3.5% body weight eaten per day = 6.3 lbs/day. In a 210-day grazing season, 

each ewe-lamb unit in the flock would eat 1,323 pounds (i.e, 210 days × 6.3 lbs/day).  One ram eating 932 lbs 
per season (i.e., 220 lbs × 3.5% = 7.7 lbs/day × 121 days) will be required to breed every group of 30 ewes.  
Therefore, a unit of 30 ewes plus one ram will eat 40,622 lbs. per grazing season. 

 
• Stocking Rate:  362,200 lbs supply ÷ 40,622 ewe-ram unit ≈ 9 groups of 30 ewes + 1 ram or 270 ewes + 9 rams 

Final Stocking Rate = 270 ewes and 9 rams for 7 months on the 1,326-acre ranch OR 2.7 acres/AUM. 

Other Management Considerations   
There are several points that need to be considered in the first several years of operation. These include riparian 
condition, weed control, winter feed costs, and predation. Any time a new management plan is initiated, it is 
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important to establish a monitoring plan to determine if management actions are accomplishing operation goals. 
On Dry Creek Ranch the following items should be monitored and considered: 

• Riparian Condition – The land owners expressed interest in maintaining or improving riparian condition.  An 
initial assessment to identify areas of concern along Dry Creek is needed.  A simple riparian health protocol 
such as Proper Functioning Condition should be adequate.  It is suggested the new owners of the ranch 
establish eight to ten photo monitoring plots along Dry Creek to photograph each year. 

• Weed Populations – The land owners also expressed interest in minimizing weed populations.  An integrated 
weed management plan should be developed, weed populations should be noted and mapped, and costs and 
success of weed control efforts should be tracked. 

• Livestock Production – The livestock managers should monitor several important livestock attributes 
including: lamb survival, proportion of open ewes, lamb:ewe ration, weight of lambs at weaning.  If possible, 
weight of lambs should be tracked throughout the season. 

• Production Costs – The profit on Dry Creek Ranch will require efforts to minimize production costs.  Of specific 
concern is the cost of winter feed because ewes will need to be fed hay for about five months per year. It is 
recommended that the land owners track production costs carefully. 

• Predation – A concern of developing a sheep operation on Cry Creek Ranch is the loss of lambs from coyote 
predation.  The owners should track losses and consider ways to minimize predation losses when developing 
grazing plans. 

• Livestock Distribution – Two issues that may affect livestock distribution across the ranch include the distance 
from water on the eastern boarder of the ranch.  Livestock use of this region (Fig. 3) should be monitored and 
if it is low improvements such as developing a water source on this side of the ranch should be considered.  
The use of steep slopes should be monitored, and stocking rate could be reduced if these slopes are not used. 

• Grazing Method – The next step in grazing management on the ranch will be to assess fences and landscape 
features and develop a grazing management method.  This ranch is relatively small, but a rotational grazing 
method of some sort would be beneficial to wildlife populations and riparian conditions on the ranch. The 
specific grazing method selected will be at the discretion of the owners.  Monitoring of key vegetation sites 
across the ranch should be initiated to determine if the grazing method is meeting land management goals. 
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