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BACKGRWND FOR NEPA REVIEWERS- GRAZING ON FEDERALLANDS' 
. ,IN"R0DUCTION 

i 

The pr& purpose of the Guidance for NEPA Reviewers - Grazing On Federal ljandr is assist 
U.S.Environmental Protection Agency @PA) staff in providing scoping dmments and commentson 
National Enviro~&&tal Policy Act (NEPA) documents associated with grazing on F e d d  lands, such . 
as grazing Environmental ImpactStatements (EISs) and Resource Management Plans. Pursuant to 
NEPA and Section 309of the Clean Air Act (CAA), EPA reviews and commentson proposed major
Federal agency actionssignificantlyaffecting the quality of the human envhnmknt. This document 
has been developed to assist the EPA reviewer in considering issues related to grazing in the 
development of NEPAlSedon 309 comments. 

This guidance is not intendedto be all inclusive; rather, the document on EPA's major 
concerns with surfacC and ground water, soils, and ecosystems as related to'livestock overgrazing and 

' 

provides technical background material explaining these issues. It does ndt restate traditional NEPA 
concerns a b o ~impacts on archaeological resources, economics,and .so on, but rather addresses'the 
technical eavhnmeatal c o n m  related to overgrazing. I 

'EPA realizes that rangeland management is often complex, and r that& livestock grazing 
operation and eslcb EIS is unique. Thus, reviewers will have to conductadditional analyses to fully 
understand projected impacts. The reviewer should not rely solely on this document as a definitive 

' list of potential impacts or ams that should be coversd by NEPA documentation. '2bis'ddocument is 
more of a guide or introduction tobsues associated with livestock overgrazing on Federal lands cmd 
does not replace early h lvemen t  in the NEPA process, definhg objkives, developing alternatives; 
and determining effects based on lmowledge of the issues and characteristics of specific areas. 

Overview of G d n g  Practicesand Associated Impacts 

Grazing on the open ranges of the Great Win began in the mid 18OO's'and &came a major industry 
in the western U.S. as early as the 1870's, with peak numbers of cattle and sheep b e i i  grazed by' 
1890. By 1900, many unrestricted lands were overstqcked and significantly, sometimes even 

. Ipermanently, impacted. -acts included trampled and compacted soils, lowered w& tables in' 
some areas, and replacement of quality vegetation with l k  desirable, more shallow-rooted s k i e s .  
As early as 1889, Writers acknowledged that destructive hazing appeared responsible for denuding 
slopes of vegetation, increased runoff, erosion, and &ere flooding in some western States (Gifford,
NRC 1984). 

In 1934,'the system of free acce!sstoFederal lands ended with the passage'of the Taylor Gr&ng*Act 
and the establishment of the Division of Grazing, later to become the Bureau of Land 'Maidh;ement, 

, 	 within the Department of the Interior. Although the Act was intended to rebabilitate rangelands, 
livestock nu- were not coatralled and little rehabilitation occurred. his act was the firslt of 
many statutes directing the use of public lands for grazing. These statutes include the Multiple Use -
Sustained Yield Act of 1960, the Forest and Rangelands Renewable Resources Planning Act of 1974, 
the National Forest Management Act of 1976, the Federal Land Policy aad Management Act of 1976, 
and the Public Rangelands Improvement Act of 1978. National grasslands were bought under Forest 
Service management through the Bankhead-Jones Farm Tenant Act. The Fish and Wildlife Service I 

oversees grazing on National Wildlife Refuges and in National Parks. ,' 

1 Febnrrry 1994 
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Both the Bureau otlaah Management (BLM) and the Forest Service, acting as caretakers for lands 
under their jurisdiction, use an allotment sys th  to'control livestock grazing on Federal lands. Ten 
year renewable permits are issued for each allotment with the total fee based on the number of 
livestock and lengtb of stay, calculated in terms of Head Months (HMs), or Animal Unit Months 
(AUMs). 7'be Forest Service'definesa Head Month as one month's use and occupancy of the range , 

by one animal (one weaned or adult cow with or without calf, bull steer, heifer, horse, burro, mule >'" 

or 5 sheep or goats). An AUM is defined as the amount of forage needed to support a loo0 pound ; 
COW and calf or 5 sheep for one mbntb and consists of between 800 to lo00 pounds of forage. 
Currently, Federal grazing al lo~ehtscover approximately 30 percent of the total 853 million acres 
grazed nationwide, with most grazing on Federal Lads occurring in the westan U.S. 

Both the Forest Service a d  the BLM have separate requirements that apply to grazing. As part of 
their management responsibilities, both the Bureau of taad Management and the ForestService 
devdop area-specific management plm' called Resource Management Plaus or Forest Plans. These , , 

plans provide a comprehensive framework' for managing and allocating uses of public lands and 
resources, such ash i d  and locatable minerals, riparian resource, wildlife and f sh  habitat, and 
livestock grazing. 'Based on the management plans, the Bureau ofLand Management and the Forest 
Service develop allotment management plans and issue grazing permits for those allotments, which 
present decisions on grazing at a more detailed level. More detail on these activities is provided in 
Forest Savice'md BLM Harjdbob. 

# $ 

Each of these activities or decisions, ranging fromdeveloping a plan to Winga lease or taking a 
specific rarige -em- action, may be subject toNEPA review. Typically the Bureau ofLand 
Management or the Forest Service prepares &I EIS for each Resource Management Plan or Forest 
Plan. For more detailed or allotment-spedic activities, additional NEPA documentation is usually 
tiered (based on the existing Resource Managbent or Forest Plan EISs). Activities that are not 
addressed in existing =PA documentation may require additional NEPA review, such as an 
Environmental Assessment @A) and/or an EIS, if the pro(p0sed action "significantly affects the 
quality of the human environment." Under .the CAA Section 309, EPA has the authority to review 
and comment on each EIS. 

Despite attempts to control ewironmeDtal impacts caused by overgrazing and recent improvement in 
rangelands according to some sources (Plan& IM),many problems still exist in both upland and 

~ 

riparian areas. Issues characterizing upland qeb,'kspecially in arid environments,include the 
sensitivity of desert ecosystems ad the &treme difficulty in rklaiming upland areas after impacts 

1 	 have occurred. Riparian areas are often of more concern to the public and Federal land managers for 
several reasons. Cattle tend to congregate in riparian areas, using them for shade and drinking water 
and spending a disproportionate amount of time foraging and trampling these areas rather than upland 
areas, posing a potentially higher l e d  of danbge. Also, riparian areas support a higher diversity of . -
terrestrial and aquatic organisms banupland beas and provide critical habitat for both terrestrial and 
aquatic organisms. Erosion caused by overgrazing can reduce a streambank's water reZention 
capabilities, lowering the surrounding water table and often changing the character of the stream from 
perennial to inte'rmittent (GAO, June 1988a). Livestock and wildlife overgrazing can cause direct 
impacts on u p l d  and riparian areas, such as loss of vegetation and soil compaction that lead to. 
indirect impacts on the hydrology of an area and the ecosystems, both terrestrial and aquatic, that rely I 

on it. 

The remainder of this document describes'rhportantissues associated with the grazing of liv&tock on 
Federal Lands. Specifically, the document is arranged in the following sections: 

. I 
1 ..
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technical deschption of grazing; 

. ' 
0 potential environmental impacts, both direct and indirect, associated with grazing; 

possible p r e v d o d d g a t i o n  I 

types of questions that can be posed as part of the Agency's respoase'to review of NEP 
documentation; aad 

explanation of the statutory and regulatory fn;n'e\t.ork under which g&hg on Federal loads 
occurs. . i 

As discussed above, this document does not substitute,forindepth knowledge of rangeland I 

management concepts and ritespecific issues. 

, * 

, ,  

. -

~ 
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m C A L  DESCRIPTION OF GRAZING ON FEDERAL LANDS 

National and R @ d  
i 

O ~ e r95 percent of livestock grazing on Federal lands occurs in the western U.S. The BLM and the 
Forest Service manage a totalof 461 million acres of public land. Of this, approxhatdy 367 million ~ 

acres are in the western U.S.’ with grazing allotments covering about 70 percent of this area. 
Specifically, the BLM has approximately 165 million acres with approximately 22,000 separate 
grazing allotments (BLM, 1990). Ofthe Forest Service’s 191 million acres, 104 million acres are 
allotted to grazing (95 percent ofthese allotments arc located in the west) with approximately 50 
million acres classified as suitable for grazing (e.g., slbpa are not too steep) (GAO, May 1991). 
This compares with private grazing lands of approximately 603 million acres nationwide with 372 . 
million acres of private grazing acreage in the western states’. Figure 1 shows both Federal and mn-
Federal grazing lands in the U.S. Texas has the most non-federal grazing laads with approximately 
115 million acres; however, there are no BLM or Forest Service lands in Texas (Department of 
Agriculture, 1982). 

BLM aad the Forest Service manage public lands through allotments that typically have ten year-
permits dsometimes yearly or seasonal licenses (which are more specific than 10 year permits).
Permits spec@ the number aad type of livestock, an authorized season of use, and the AUMs (a 
measure of the amount of grazing available). The acreage required to provide one AUM varies from 
region to region, ranging fiom a low of 6.1 acres in Montana to a high of 21.8 acres in Nevada. The 
overall average AUM is 13.7 acres. The average grazing allotment is approximately 8,500 acres (13 
square miles) with allotments as small as 40acres and as great as 1 million acres (GAO, June 1988b).
In many cases,allotments are interspersed with private lands, creating the checkerboard pattan seen 
on most Federal lands maps. This checkerboard pattern hampers effective control by Federal land 
managem, and requires constaut oooperation between land mangers and ranchers. 

According to 1990 statistics,BLM had about 165 million acres of grazing allotments, with almost 
20,000 operatorsand 4 million head of livestock using 13.5 million AUMs (BLM, 1990). In 1986, 
the Forest Service had about I 0 2  million acres in grazing allotments (in.36 states) with 13,805 
permits using a total of 8.6 million AUMs. GAO estimates that 25 to 30 percent of the Forest 
Service allotments are in a declining condition and/or are overstocked. 

As described above, Federal livestock grazing allotm&s cover about 30 percent of the total area 
grazed in the U.S. (not including Alaska); however, Federal lands produced 13 percent of the total 
AUMs nationally. According to 1988 estimates, less than 5 percent of the nations beef cattle and 30 
percent of the sheep on Federal lands. In western states, one third of the beef cattle is grazed 
at least part of the year on Federal Lands. About 2.2 million cattle and 2.1 million sheep graze on . 

BLM allotments each year. In many cases, large (greater than 500 head of cattle) livestock operators 
use the public rangelands (15 percent of the operators use 58 percent of the allotments) (GAO, June 
1988a aad b). 

Includes the states of Arizona, California, Colorado, Idaho, Kansas, Nebraska, Nevada, New 
Mexico, North Dakota,South Dakota, Oklahoma, Utah,Washington and Wyoming. 

. I  
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Figure 1. Fcdail 'a& Non-Fedml grdng land In the United Sbtes, by-Fum R@&.-
Source: U.S. Grazing Lands: -1950-1982, Departmaa of Agriculture.
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Livestock grazing on Federal lands usually involves either cattle or sheep operations. Typically,
cattle are grazed .inone of two types of operations, "cowlcalf" or "steer." In cow/calf operations, 
COWS and their calves are grazed until the calves are weaned to produce a calf crop. Each year, the 
calf crop is sold between the ages of 6 and 12 months, to feed lot opedons or to other ranchers as 
breeding stock. A limited number of calves may be retained by,the rancher to become breeding 
stock. Unlike cow/caIf operations, steer operations are seasonal s ad use forage for 3'to,9 months to 
fatten cattle that are then sold to feedlots. Unlike co'w/calf and steer operations, sheep are typically
herded through allotments and graze on a seasonal basis to take advantage of more succulbt and 
palatable forage. As the prime forage is consumed, the sheep are moved to new areas. 'Different 
species of livestock graze in different ways. Herded sheep usually use,dopes and upland areas, while 
unherded cattle prefer lesser slopes or bottom lands. Of the forage consumed by livestock, cattle 
consume the most, estimated by the Bureau of Laad Management and Forest Service as 87 to 89 
percent of allotted Federal land forage (GAO, June 1988b). Wildlife addition to livetckk 
grazing, will also impact forage allotments. 

When and where to graze livestock in order to optimize profits and 

results depends on many factors. Availability of forage such as grasses, forbs; or +en brush is one 

sb the prime cox5ddzzz,  as k as;.a c c x  f water. Graz Y yr&r leaf tissue over stem 


I 	 tissue, and green plant material over dry material (Wallace, 1 would be suggested by these. 

general rules, in some areas, streamside grazing by catele often is more than d i c e  the o v h l  pasture 

use, with reports of riparian areas comprising less than 2 p e r a d  of the total allotments providing 

over 80 percent of the forage (Platts, 1986). Allotment management plans, however, cau mbderate 1 


this phenomenon. 

Although prediction of forage proper grazing may be scientifidly mbdel~ed, 
sustainability of forage production from one year to the next depends on how heavily the area is 
grazed, as well as other site specific.factorsand variabl as annd precipitation. M O S ~plants 
can withstand some loss of foliage and maintain their ve position in the ecosystem and, in 
some instances, moderate grazing may increase the production of plant material. However, the 
approach to estimating the proper grazing intensity is complex, weighing site specific factors such as 
plant physiology, soils, minometeorology,plant demography, and competitive ecology. 

In monitoring g d n g  areas, plant vigor and species composition and diversity are major elements in 
determining if the'area is too heavily grazed. Plant vigor reflects the capacity to rapidly produce both 
vegetative and reproductive shoots, the storage of nutrient reserves and effective toot system volume, 
especially depth, when soillmoistureand temperature are conducive to growth. Specific measures of 
vigor include numbers of tillers producd following defoliation, total plant height, leaf length, seed 
production, soluble carbohydrate concentrations, and root growth (Caldweil, 1984). In some cases, 
empirical measures are used to evaluate plant vigor. These include the ability to overwinter, to 
endure subsequent 'drought following defoliation, or to produce seed in a year following defoliation. . 
However, less than positiv results of empirical evaluations may not be known until the impact has 
OCCUKed. 

In g w d ,  livestock V g can be characterized in terms of intensity, duration and timing. In a 
simplisticmanner, grazing intensity is indicative of the amount of forage in a pasture that is grazed. 
Grazing intensity is measured by number of animals per unit month and ranges from light to heavy; 
light grazing is considered as use of 20 to 40percent of the available forage, and moderate grazing is 

I ,  

~-
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Iestimamiasweohetiusen~and~percent forage. m e  term m0derr;te b i i g  
indicates that stocking rates arc between those in a lightly grazed pasture and those in a heavily
grazed pasture. Heavy grazing, 60to 80 percent of available forage, is still practiced,'& is 
considered a likely cause of poor conditions of riparian and other areas. H b v y  grazing may also be 
defined as the amount offbrage consumed in a pasture in excess of its sustaiaablecapability. In 
assessing the impacts, however, much more is required than just the level of fixage use. No grazing 
strategy is implemented the same on every allotment. Rangeland managemat requira tbe iategration 
of complex site-specific faaors, only a few of which are described here. 

Tbet ihhgfw a fintrelease of livestock into an area is an impomtfuxor in grazing management, 
sustaining plant growth from season to season, and in trapping of sediment to rebuild riparian a&. 
Early grazing begins whea the cool season plant growth has peaked and warm ScBSon plants are 
b e g i i g  their growth. Early grazing ends with the flowering of key species. Late grazing is ' 
coaducted only after seed ripe time when the period of maximum warm season plant growth is over 
and seeds have been produced; the sceds then may be trampled into the ground by livestock. Sonie ~ 

growth of cool season plants may occur if moisture and soil temperatures allow. ~norder to cnairdain 
seasc;lal ga&g, livestosk'are&t?r mtated from pasture@ pasture, utilizing different pastures at 
differ- stages of the growing ScBSoII. Though rotahon of livestock has ty$dly been hsmiated 

' . ' ,with beavy-stocking for short dudon& it has also been used for short or long periods ud with light .'. <  , .  

stocking. 

Using these mncepts, grazing systems have been developed to manage livestocl. Grazing systems arc -
plans that differ with respect to periods of grazing, intensity 
of vegdoh.;  Grazing systems are useful in that they bay in 
ultimately, of livestock, by controlling grazing by ,both wildli 
systems have proven to be especially e&ctive in riparian areas that 
degradation from overgrazing. Examples of various grazing 

Idescriptive purposes. Actual design and implementation of a grazing system requires'the collection of 
sitospecific data e analysis and integrationof complex site-specidc variables by p e r s ~ ~ e l  
trained in the fiel 

I 

In addition, no grazing sys lotment. ~l~otxnentstire 'unique,
and management can only be designed through a comprehensive,' in$- approach.' Management 

. strategies are only as gsod as the permittee responsible for implementing'the system. 'Thebekt 
possible system will fail .without the commitment from the permitt& to m&e it work.' It should not ' 

be assumed thata system will work in every situation. ,For example, while rotational grazing using 
' Isheep is generally a good system for riparian protection, the system may not work if the herder 

conceptrates the sheep in streamside areas. Examples of d n g  strategies are described below 
* (Platts, 1986,1990, ad 1991). 

- . ,. Under this grazing scenario, livestock have unrestricted access to 'a . , 

m m entire vegetation growing s&n. Advakages'are that season-long . 
continuous grazing permits maximum forage selectivity, while m i n i i i g  disturbances to livestock b 
gathering, moving, and change in quality of vegetation (Platts, 1990). D bethat ' 

livestock overgraze certain vegetation or areas before others. In addition, 1 g-lY
obtaii much of their diet along riparian areas, typically minor portions of graziig allotments (Plat&, 
1986). 

. . .  . .. , . ,. , , , . . 
I I .  , . .. .  . ." . .  *. . . . .  .., .,, . 4 ._._ .  ,. , * "  , , I , . . . ,.r 
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A 1977 study by &&on found that average channel width in a riparian area to be much wider after 
season long grazing at 0.1 1 hdAUM than in a comparable ungrazed area. This study also found that 
heavy grazing and trampling by cattle left only 224 meters of undercut bank per kilometer in the ' 

1 . 

grazed area veiSus 686mete& of under& bank per kilometer in the ungrazed area. A s  a result of 
these erosional impacts to riparian'areas under'thisgrazing scenario, Platts does not consider this 
strategy to be useful in those areas, as fishery productivity would be seriously impacted. 

n - ' . Short duration, high intensity grazing generally des 
g h  i n t w a  designated aka, over a short period of time. Livestock are placed in 

an area for a period of one day to several wceks before being moved to the next area. This type of 
strategy requires numerous pastures in order to ensure that a grazed section is unused for a significant 
amount of time to permit regrowth. The layout of pastures is sometimes subdivided to resemble a , 
"wagon-wheel." This method re$luires almost daily checks on vegetative conditions to prevent 
overuse. In general, this method is outdated and is infrequently used. 

1 . 

ee Herd - Four Pas .'' Also referred to as theMerril1 Pasture System, thisstnmgy allows each 
%re a period of nonEwithin one four year iyae. usefulin upland areas,the Merrill Pasture 
System requires less animal movement than other heavy use stkegies, d has succegdd in 
generating higher plant productivity in conditions with sufficient precipitation. However, one four- 2 , , .,
month period of nonuse over a iopu year period Is not sufficient to rehabilitate a heavily impacted 
riparian area. 

-. . .. This stndesy r e q u k  substantial fencing and frequent movement ofanimals I 

from pasture to pasture, prov areas with periods of no- for r egendon ,  during 
selected periods of the +ig d i n g  on the extent of use prior to periods of nonuse, 
riparian areas'may not pe abl ciently More livestock are reintroduced to the area. 
In addition, there is seasohal a n l ~stability, with greater potentiaI for emsi 
during the dryer hot season. * I . i 

, ' I  

m.This d i g  st rate^ may be less straight-forward than others, requiring training 
and management skills to enable heavy stocking and frequent movement dependant upon the growth 
cycle of plants and ,other environmental factors. This method also utilizes livestock as a soil churning 
mechanism to break up the soils, and increase soil porosity (its effectiveness is under debate). While 
upland areas may benefit from this type of management, this grazing method may erode streambanks 
in riparian areas, impacting streamside vegdtion and overall riparian habitats. 

- t 

peferrd. Deferred g&bg strategy d ing in one or more pastures to permit desired growtb 
or regrowth or td.produ& ripe seedsprior to being grazed. The period of deferment may continue , 

for several yeab to allow vegetation to reestablish itself. This grazing strategy requires a substantial 
amount of fencing and cattle movement, though the periods of rest offer opportunity for regrowth of 
preferred grazing vegdation. Deferred rotation in a riparian area may be a useful grazing strategy in 
a riparian area if ovesstockidg is prevented in order to avoid streambank sh 

Ro-. The defked rodtion strategy delays g r a h g  of key species until seeds have . 
matured by systematically rotating I i v d c k  among a number of pastures. If one pasture is grazed
early one year, pasture use sequence would change the following year so that a different pasture was 
grazed &ly. This method requirk a fair amount of fencing, however, vegetation is able to store 

s carbohydrates and set seed .every other year. The period of nonuse will vary throughout the each 
year, allowing areas of nonuse during critical periods to allow plant cover to increase. 
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D-. SimiJartothede on ne pasture is deferred for part ' 
growtb period. The deferment is passed on do a different -,but in the sthered 

method grazing use occurs on one pasture early for the first twoyears and anotk  lije the a1Iowing 
two years, whereas deferredrotation changes every yek. A great deal of fencing, and movement of 

' livestock is required under this grazingscenario. HOWWK, as w*.the use'of ~efened~otation, 
brushy species are g iva  an opportunity for regrowth. 

-Ro-. This grazing strategy hvolves to dam one m i e  
order to prevent overgrazing. Though this method may be costly,sinceit may requirefencing'to . carve out range areas withii an dlotmeat, it allows grazed rangelaad to rehabilitate while cattle ire 
occupying another portion of an allotment. 'his strategy has shown measurable success in some 
habitats. 

Tbe rest d o n  strategy is I multi-pasture design strategy that provides at least one year of rest for a ~ 

grazed.pasture. This strategy is frequently combined with deferred, early, and late &ing tedrniques 
so that pastures are rested until seed ripe time, and rested for seedling establishment. Depending
up03 V ~ ~ G W Q ~typesand soil moisture content and tempemure, three or'- D h ' a r e  needed- . ' 

. ..for rest rotation to.bwccessful. I , . .  .. 
I  . .* h.. * . . . .- . under this strategy, an rLea or pasture wi e high& rip& & stream 

2 E E E Z t w i c e  the amount of rest c o m p d  to the amount of rist allocatsd under the 
wmmi rest-rotation grazing cycle. ~n iiparian-stream areaa three pasture system, the most ~ l u a b l i  
would receive 2 years rest. A Forest Service study of a double-rest-rotation system, grate early 
then rest 2 years, then graze late and rest 2 years, showed no adverse ripariawtream impacts. 

' c.
This strategy is most ofbn applied to sheep since this 
method requires fiequent movement of the livestock iqresponse to signs of range, riverine or ripah 
habitat deterioration. Tbe strategy encourages use of areas during periods' bf least impact to 
vegetation, allowing plants to be grazed at particular times to allow rest to recover from past grazing 
use. , 

-. . .  Thisgrazing strategy places the riverineriparian system within a controlled unit,to 
pennit grazing only in those areas of the stream that can provide vegetation without W i g  negatively 
impacted. Additional fencbg is required under this scenario to prepare riparian pastures that 
encourage utilization of botb riparian and upland areas. Overuse of upland areas of the pastures is 
atso a concern in the event of increased sediment, or overlillid flows impacting the stream. The 
advantage of individual pastures is the ability to encourage distributionevenly within each pasture. 

-. . .  As with the Riparian pasture method, use of this strategy encourages 
grazing of plants Md sfreambanks during periods when the vegetation is less vulnerable to sustaining 
damagi impace. Fencing and frequent animal movement are also necessary in order for this 
strategy to be successfirl, and grazing within each pasture must happen over a narrow period of time. 

m.A fonn of seasonal grazing, winter grazing takes place when range vegetation is darmant 
and streambanks frozen. Impactsto riparian areas may diminish under these conditions, since 
streambanks tend to be more capable of withstanding the impacts of hooves while fmzen. In riparian 
areas, winter grazing in areas of b w  temperatures but little snow can be beneficial to the extent that 
streambanks are sturdier, and vegetation dormant. 



m.,The holkng strategy is a short to long term method of containing livestock io a specific 
area of laad prior tomoving them. "hisstrategy permits animals freedom to move within a 
designated area. ' "bkholdmg areas are useful not only to allow other pastures to be prepared for 
grazipg, but k n  also be us& as disease treatment facilities, and for breeding purposes. Pros &d 
cons associated with this graziirg strate& are similarto those under the season long continuous .. 
strategy, such as preferred plants and riparian'areas receiving excessive use (~latts,1990). 

-. Stream corridor fencing in riparian 'areasprevents overuse of streamside 
vegetation, and assistsh,therehabilitationof denuded portions of a riparian zone. Thisstrategy 
usudly require4 extensive fehcing a d  hioh maintenance costs. 

u.
Certain areas may be rested until vegetation and/or riparian habitats are permittd to re
establish themselves and regrow. 

Rangeland MprrPganent 
, 

Modificationsto rangeldnds &n be used to mitigate impacts of liv and wildlife grazing and are 
discwed id a later section onmitigation. While modifications to rapgeld can enhaacegrazing 
opportunities, modifications may also result in adverse effm on water quality, as well as aquatic a d  
terresmd ecosystems, If not properly planned and managed. Platts ( 1 ~ 9 1 )ahded to the variety of 
activities that could ocak as part 'ofrangeland management, including the fertilization of laads; 
irrigation and drainage of werlaods; brush, forb, and pest control;debris disposal; mechanical " 
treatment of the soil;seeding, prescribed burning; water supply development; fencing; and timba 
thinning. Depending on the frequency, extent and appropriate implementation of these range 
improvemen! practices, both positive and negative effects can occur. Potential negative impacts 
include erosion and sedimentation, hydrologic modification, chemical contamination (pesticide and 
fertilizer), and unfavorable ecosystem alteration. HOWWK,if rangeland improvements are tied to the 
attainment of specific resource objectives, then such improvements may reduce the severity of grazing 
impacts, thus the implementation of sound grazing practices. 



I 

PBTENTUL ,SIGNIFIC 
1 . 

Both livestock and wildlife overgrazing rday cause d impacts resulting in physical chauges to the ’ 
rangeland, sucb as the removal of protective plant cover and damage from hoof action and trampling’ 
to g n b d s-. ‘Ibese direct impacts may contribute to a host of indirect impacts such as erosion 
aad stream channel modification. Botb direct a d  indirect physical impah often result in changes to 
terrestrial and aquatic ecosystems. These changes to the rangeland from overgrazing occur in’both 
upland and riparian areas. hpacts  in both environs can aff@ctstream water quality, although 
activities in the riparian zone often cause more immediate and severe impacts. While it is difficult to 
d e  genaalizations concuning the effkcts that livestock and wildlife grazing practices have on 
rangeland due to the geographic variability of vegetation, soils, climate, and topography, the majority 
of the research reviewed for thisdocument points out some common trends. To fully assess the 
applicability of these trends, a knowledge of the siteapecific conditions is important. Even the 
grazing species is irnportaat; cattle and sheep have different impacts on streambanks. Tbe stream and 
its watershed functionas a unit and therefore, management is most effective on a basin-wide app& 
(Platts, 1986). Because much Fed& l a d  is htenningled with privge land in a checkerboard 
pawn ,  it is important to plan for the total ecosystem, considering grazing activities on adjacent and 
nearby private land, 85 well as the activities on Federal land.‘ For example, s~wgruizsgon privuie ’ ’ .  . 

’ . land upstreidof public land may’bse  impass to the public land. Althougb the laad manager’s, i’, 7 .  

1 ’ ’administratr*veresponsibility does not apply on &+ate land, recognizhg ma& tm a &t&&dba~i 
‘. 

and integmhg these into grazing management strategies is important. 

One ofthe more significant hydrologic and wata quality effects associated with ovcrgming results 
from impacts on soil fiom livestock hoof action and trampling.‘ For example, hoof Dctidn and \ t 

.‘
trampling cah disrupt natural soil conditions (e.g., soil structure, bulk density, and permeability) and 
cause soil compaction,which leads to increased runoff and associated soil erosion and loss. Tbe .’ 

removal of plant cover by the grazing animals exacerbates these problems by leaving den more &id . .bared to disruption and compaction. Also,the removal of plant cover by grazing animals frequently 
changes the overall density and composition of the native vegetation. As grazing-related activities ‘ create conditions that increase runoffand soil erosion from the rangeland, stream water quality is 
primarily affected by the increased amount of sedimentation. Also, hydrologic changes to the stream 
channel due to increased water velocity and flow can OCCUT. The reduction in plant cover can 
indirectly affect water temperatures, especially expanding the range of temperatures experienced in the 
stream and increasing m+mum temperatures. Compaction’canalso dect the ability of vegetation 

to establish, thus exacerbating erosion. 


Tbe effeas caused by overgrazing result from a 

vegetation, topomhy, soil duuocteristics, and 

wildlife grazing. Therefhe, the nature and 

location to location due to the normal vari 

variabilities, the mechanisms causing the impacts (e.g., s 

similar. Impacts can also vary significantly b e t w k  grazing 

a stream’s watershed (i.e., upland and riparian areis) can 

strategies should address both areas. 


Livestock and wildlife grazing activities are associated with es of surface water dkadation 

such as baaeriallfecal contamination of water bodies, sdeam bank erosion aad modification a s d a t e d  1 


with hoof or head (scratching, butting or digging) action, withdrawal of water for higabon of 

grazing areas, iuxi drainage of wet meadows. 


. . I  ,”. . 
, > ..“ 
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Figure 2 illustrate&ome of the interrelated impacts that from livestock and wildlife foragingand 
trampling, such as changes in vegetative cover (density and type), afkktiig physical soil condition or 
surface water hydrology. In general, the adverse associated with grazing increase as theintensity of grazing inches. I 

, "  

This chapter is divided into'two major sections: Direct Impam a d  Indirect Impacts. Indirect 
Impacts are further divided @tophysical impacts and ecosystem impacts. The major direct effeas 
includes a desdption of the efT& of Ov&g&iingand livestock trampling on vegetation and ground 
surface conditions and the mu~gchanges: to physical characteristicsof the rangeland, and changes to I , 

infiltration rates. The discuksion of the'indikt imp* addresses erosion and sedimentation, channel 
modification, water table ch&g&: bacterial c o n d o n ,  and temperature changes. W i l e  not all 
grazing results in adverse impacts, atid there day be some favorable impacts that are the result of 
grazing, this section focuses'on . the potential adverse impacts of grazing activities.I 

Direci Imp& , * .  ' ' I 

1 . 

Overgrazing of livehock and wildlife can affect rangeland in twomajor ways: (1) by reducing the 

density (i.e., percentaver) and quality of vegetation, and (2) by disrupting soil conditioqsaud 

causing soil compaction by hoof action and trampling. Each of these effects creates conditions which 

i d  to increased surface water nhoii,sedimenktion, and erosion. Livestock foraging reduces the 

amount of cover provided by vegedion'(iic1udingplant litter), which in turn creates a situation 

wbexe soil compaction, reduced rainfall infiltration, inireasid runoff, and soil erosion can occur. The , 


trampling by livestock further compacts soil, reducing infdtration and increasing surfaa runoff and 

. resulting d i l  erosion. (Blackbum, 1984 'andKauffman and Krueger, 1984) 

-. Livestock e health and vitality of rangelaad veguatim, 
therefore, reducing th provided by the vegetation. Vegetation is specifically
affected by livestock in the follow 

1 . 

trampling causes soil compactio water infiltration, causing increased runoff, and 

decreased wjlter availability m,plants; ' * 


herbage is removed, &hi& allows'soil temperatures to rise and increak evaporation to the soil 

surface; 

physical damage to the vegetation occurs by rubbing, trampling, and browsing (Kauffman and . 


Krueger, 1984). 


An additional factor<&that as foliage is removed, plants put a greater portion of energy into regrowth 
of leaves and less to* tooigm has the'effect of reducing toot biomass which in turn 
reduces soil stability and lea+ to erbsion: Altering' vegetation patterns can result in greater 
susceptibility to ddght ,  fire, ins 

4 

As.vegetation is harvested, total plant d may decline, and a compositional change 
may &r'(e.g., de&ease of grasses inbeise'of sagbrush). In some'cases, less 
desirable species may result. By rkltering nt of vegetative covk ad composition, 
overgrazing ultimately increases the amount of bare soil on the rangelahd that is subject to runoff and 
erosion. It also creates conditions that cap modify stream temperatures, thus causing a host of 
ecological changes. Also, changes to vegetation from overgrazing can often result in an overall 

'decrease in the grazing capacity of the rangeland.' 

. .  
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vegetative
Impacts to the rangeland (and ensuing water quality impacts> are intensifiaas the amomof 

Blackburn (1984) summanzed two studies whicb attempted to define acover decrease. 

cover threshold (is., percwtage covb by vegetation) below which seriov impacts to bid infiltration 

and associated increased runoff (and soil erosion) occurred. 


. .  

For example, Figure 3 shows that sediment production increasesexponentially as plant cover 
decreased. These findings represent one study area, ad the percent cover that serves as the threshold 
point varies with location according to a variety of site swific conditions. Generally the cover 
thresholds range from 50 percent cover (Dadkhab and Gifford, 1980) to 70 p e r k t  cover (Packer, 
1953). However, the threshold point can vary aepending on the initial amount of vegetation at the 
site and the intensity of use at the site.' 

Grazing intensity (as measured by the percentage of ground trampled) is one of the major factors that 
af�ects the maintenance of the cover threshold. As common sensedictates, the impacts of grazing on 
vegaation increase with'increased grazing intensity; high intensky grazing (i.e., high density) causes 
serious impacts, while there may be little difference between light, moderate, and ungrazed areas. 

The impacts of overgdng on vegetation result in'surface water quality problems and hydrologic 
modification largdy C;;c tci ttt miduis d  Crat is exposed from +e rsduaion in vegetative cover. 
This can increase the impact of raindrops on soil, possibly causing a decrease in infiltrationrates, 
increase in surface runoff, andlor an increase in soil erosion. In a similar k e r ,  liv&k hoof 
action and trampling can also affect soil properties and ground surface conditions which can cause a 
range of subsequent impacts to water quality. Each of these impacts (infiltrationrates,.sedimentation) 
are described below. 

Infiltration.Not only does livestock grazi the rangeland through foraging, but the hoof 
action and trampling causes soil compaction which leads to decreasd infiltration rates, and increased 
runoff, and/or soil erosion. Innumerable studies have shom'tli&idY@ion &es decrease as a result 
of trampling. These impacts increase as 'the intensii). of grazing increases warren et al., 19s; 
Wood and Wood, 1988; Wood and Blackburn, 1981; W d k  and Wood,'1986). The most important 
factors affecting infdtration rates are: soil aggregate stability, bulk density, organic matter content, 
and initial soil moisture content; and extent of mulch, standing crop, ground cover, perennial grass 
cover, and total grass cover (Woodand Blackburn, 1981). 

Dadlchah and Gifford (1980) conducted research on the effects of different grazing intensities on 
infiltrationrates. 4 Intiltration ntes decreased significantly with increased trampling percentages up to 
40 percent trampling. In this study, 40 percent trampling served as the threshold for infiltration 
reductions; at trampling rates 40percent or higher, the researchers foud nd significant differences in. 
infiltration rates regardless of the extent of vegetative cover. Blackbum (1984) also summarized a 
number of infiltration studies conducted on the Northern Great P l a k  &at chinpared infiltration rates 
to grazing intensity (Table 1). i t ' I 

c 

1 t 

I * 

14 February 1994 



_ ”  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . /. - I ,  .., , ( , , .  . * v , , , , . * * , . ’ , ” , , , * ,  ,, I . , I * ””. ,.-

, . ,  . , 1. ,. , >  . . . .  I . . . . . .  . . . . .  
. .  

0 , . .  . I . . - . . . . .  

,, .. 2I .  500( 
. . . . . . . . .  

d 

I 
U 

i I , ”  I I I . ‘ a 

C 2 0  40 60 . 80 100 

. . .. . . . . . ,. . . . . . . . .I . .. . . .  . . . . . . . .  . - . , *  .,. 
. .,. . . . . . . . . .  . .  . , .  . 

n m 3. m t proddOn 168 f U d O n  Of V S d a t i O n  WV@. 
Soukc: Dadkhah and Gifford, 1980. 

will vary widely depending on geography, mils,climate 

. . . .  , 

- . 
15 Febnwy 1994 

I
I 



I I  1 
.I, " 11" 

. . *  , 

- *.M m d  fop NEPA R e r 3 r k  - G e 

%tb& 1. Summary of studics of the influcnoc of lircstodr grazing 
on infiltration on the Northem Great Pwm. 

0m 


I n f i l t r 8 t i o n  Capacity (nn/h)
s t u d y  S i t e  by Crazing In t en r i tv  

and Reference Equipment Ungrated Light  Moderate Heavy Remark. 

F o r t  Peck, mnt8na ' USGS tuk-type 0.65 0.45 0. 0.92 Unfurrovep
N u t t a i l  s a l t b u s h  r p r i n k l i n g  3.02 2.29 0- 1.10 Furrowed, 
8nd crested wheat- in f  iltropwter reeded averaged
g r 8 s s  (8r8nson e t  ro i l  type
al., 1962) 

Southwest Alberta 
Fescw gr8sslmd
(Johnron, 19621 

H8y#, K8nS.r 
Blw gram and 
8 U f  falOgt88S
(Knoll and 
Hopkiru, 1959) 

Kanbur,' k t b  DJtot8 
Nix.4 P r 8 i r i e  
(RAUZi ,  1963) 

Cottonwood, South 
D&kota 
nixed Prairie 
(R8uzi and 
HMSOn,  1966) 

Nunn, COlOraQ .
Blw g r m a  and 
BUffalOgt8r8 
( R 8 U Z i  andSmith, 1973) 

Miles Ci ty ,  .Yont.na 
Mixed Prairie 
(Reed and 
Peterron, 1961) 

t .  

Western North 
Dakota 
Mixed Prairio 
Whitnun at a l . ,
1964) 

over 
and years 

mb.fle 
inf  iltrommter 

0- 5.69 4.06 4.14 
3 . H  

Very h88vy
g t 8 Z i n g  

Single- r ing
in f  iltromoter 

6.55 0- 5.20 4.01 Exclosure hadnot  
. k e n  grated tor 
. 13 y e a r r  

. .. 

Mobile 
iafiltmwtor 

10.84 0. 6.10 3.76 Exclorure .hadzot 
b m n  grazed f o r  
2 1  y e u s  . 

Mobile 
i n f i l t r o n t m r  

0- 7.49 % 4.24 2-76 . .  

mbileinf  i l t t o u t o r  0. 1.40 1.14 1.21 Shingle  randy
10-

00 4.32 5.33 2.03 N m  10-
0. 	 5.00 5.13 2.03 luC810n sanCy

10-

Stng1e;ring
in f i l t rowte r  

10.58 

0-

11.04 

12.29 

, 10.96, 

.-
7.19 

5.69 

Blue gram 
* U p l a d

we8t.M wheat-
gr8.8 bench * 

17.12. .. 6.74 we8t.M wheat-
gt8S8 bench 

Singlo-r ing 1S.24 0-
00 7.07

infil troawter 

' 1 6  . 



wbue there was she'variability among the resultsdue to sittkpecific conditions and variations in-

study methodology, the following general trends were noted for all of the research evaluated: 


0 Differwrces between light aud moderate grazing were usually very small. 

0 Heavy grazing almost always caused a reduction in infrtration rate. 

0 Soil bulk densities appeared to increase with grazing intensity and were higher on grazed pastures 


than on ungrazed pastures. 

Some researchershave attempted to examiae infiltration rates in the context of different grazing 
strategies. b general, these findings supported the above assdons that as stocking intensity and 
deasity increase, infiltration ratcs te~$to decrease. Wood and Blackburn (1981) noted that 
infiltrationrates in defmed-mtatjon treatme& approached the near+ptimum infiltrationrates 
demonmated in the grazing exclosures and exceeded those in the heavily stocked, contirmouSly grazed 
treatment. Infiltrationrates in a higb intensity, low frequency 0treatment were similarto those 
of the heavily stocked,contirmouSlyg r d  treatment (Figure 4). Research by McGinty, et al. (1978)
also found that influation rates for a pasture subject to a 4-pasture deferred-rotation grazing system 
w m  similar to those of a 27:year exclosure, while infiltration rates were significantly lower for a 
heavily, adnuously grazsd pasture. 

InasrectphJrsierlImpa~ 

The previous seaion describkd how poor of livestock grazing may create conditions that 
' can decrease infiltration, increase runoff, and increase sedimentation and erosion from rangelands. 

These direct impacts can a t k t  the hydrologic regime aad water quality of receiving streams, mging . 
fromchannel modification to problems associated witb sedidenmion. The following section 
describes someof these indirect impacts; including sedimenthion, channd modification, changes in 
the water table, bacterial contamination, and changes to a stream's temperature regime. 

S-. m e  iecr- in infiltration nonm~lyassociami with inaea~edgrazing
inteasities results in an increase in overlaad flow. Tbi increase in mff (especially volume and 
velocity) often results in increased erosion and sedimentproduction. Also,the loss of vegetation 
resulting from l~estockgrazing leaves more ground bare further exacerbating the sedimmtation 
problems 'associated With grazing. As mentioned k l ie r ,  Dadbah and Gifford (1980) found that 
sediment yield increased exponentially as the amount of plant cover decreased. 

Lusby (1979) conducted extensive research on the effects of overgrazing on the hydrology of salt
' desert shrub rabgeland in west CCIltral Colorado. Runoffand sediment wcre measured in reservoirs at . the lower end ofgrazed and ungrazed reservoirsand watersheds. Runofffrom grazed watenheds 

. 	 averagql from 131 to 140 percent of that from u n g r d  watersheds from 1954 through 1966. 
Sediment yields during the same time period ranged from 134 to 1% percent of that from ungrazed 
Watersbeds. 

Studies aaminiag sediment production as function of grazing intensity generally ecboed the results of 
the studies examining infiltrationrates, finding that sedimentation increases as grazing intensity 
increases. Wood and Blackbum (1981 a,b) conducted researchkxamining the ef�wof various I-

grazing strategies on sediment pioduaion, 'aswell as a number of othk physical parameters at the 
Texas Experimental Ranch. Table 2 summarizes these results. Wood and Blackburn (198la) found 
that sedimentation rates from the heavily stocked, continuously-grazed pastures and the HILF pasture 
exceeded those of the deferred-rotation pastures and exclosures at the site in Texas. 

17 ' 
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for Various grazing
TarsExpairnatal Ran Blackbum, 1981a. 
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welk wood f lwj  also conducted researcb supporting the above assertions. At a study site in 
New Mexico, they asserted that total sediment production was greater on all grazed treatments 

than on the exclosure. Doubling the stocking rate and applying a shortduration system resulted in 
significantly greater sedimeot copcentratio~1sand total sediment production. The researchas 
attributed these findings to the changes in vegetation to a less desirable weedy condition, a decrease in 
the amount of litter load, and an increase in bare g r o d  resulting from overgrazing. Overall, the 
researchers concluded that after rangelands were grazed in a shodduration paddock the soil surface 
was susceptible to accelerated erosion, whereas scattering the d e  over a larger area crated 
problems with distribution and herd control, but seemed to have lower risks of environmental damage 
as expressed by soil erosion, at least in the short-term. 

Oae of the primary impacts of 1 ies is the increase in 
sedimentation associated with grazing activities (e.g.; vegetatio trampling). The increase in 
runoff and sedimentation h m  p b g e h d  iian significantly increase sediment loads in water bodies. 
This can result in many serious water qudity"impacts,'particularlythose relatbg to the healtb of the 
aquatic ecosystem. The water quality impacts associated with sedimentation are discussed in more 
detail in a later section of this document on aquatic ecosystems. 

I . , '  I 

M-. As described in the previous section, the impacts of livestock overgrazing . 

associated with vegetative remvai arid bunpiing can create conditions (i.e.$ band and compacted 
soil) which may result in increased volume and velocity of runoff and increased peak flow discharges.' 
This input of additional runoff water into streams can result in fairly significant channel modification 
and a host of related effects (e.g., reduction in the cover and area suitable for fish habitat).
Depending on soil aad subsurface conditions, these npid adjustments may take two forms: e x k i v e  
downcutting or incision, including head-cutting (not just down cutting, but cutting back upstream as 
well), or excessive lateral or sideward migration of the stream (Bureau of Land Management, 1990). 

Incised channels typically occur when the stream is in early stages of development and/or is 
characterized by unresistant bottom materials. For example, channels in fine, deep alluvial soils are 
prone to incision. They result from either downstream base-level lowering or localized gullying 
initiated by increased runoff rates &/or lowered resistance to erosion. This type of deep channel . 
incision can result in the following two important changes in the local s t r k  envhnment, 
particularly in riparian areas: (I) advancing gully systems increase peak discharge making the stream 
very efficient at scouring channel beds and banks and transporting sediment, and (2) degrading 
channel beds produce a drop in the local water table therqfore creating a water stress on the riparian 
vegetation. Tbe subsequent loss of riparian vegetation further exacerbates hydrologic changes. For 
example, it may result in an even lowered resistance to surface runoff and higher flow velocities 
during flood events. 

Channels will widen and become 1 e if stream bottoms are comprised of 
resistant &terials. For example, co al cliannels or ch e ~ swith stnictura~l 
beds tend to respond to increased run0 ow by bkming  wi d shallower'with less steep 
banks. Channels that are laterally unstable'may be less 'capable of ng high flows and thus can 
cause serious riparian damage by bank cutting or channel realignment during times of high flow. 
Increased sedimentation from upstream sources can greatly exacerbate these effects (Bureau of Land 
Management, 1990). An illustration of the channel changes is shown in Figure 5. 
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Hubert et al. (198$exi&11ed the impact of various grazing strategies and intensities on the. 

hydrologic anditions of streams. Tbe study examined selected $!ream parameters (e.g., width) and 

noted the range of responses to light versus heavy grazing (Table 3). The data showed that, for the 

most part, intensive grazing caused the widening and shallowing of streams md a subsequent 

reduction in cover. These conditions lead to a reduction in the abundance of native broo 

which the authors attributed to increased water temperatures essociated with the changes 

morphology. 


Overgrazing can also affect channel morphology and water quality through impacts to stream banks. 

Bob and Buckhouse (1986) compared bank stabiiity under five different grazing o$tions. They

found that the amount of streambank retreat differs statistically-betweenungrazed treatments and 

grazed treatments, but does not differ significantly b e e n  the grazed treatments. Tbe study 

suggested that bank retreat increases with animal use. Because the study was somewhat limited in' 

scope, the authors stated that it probably failed to simulate the full effects of largwcale cattle grazing 

on meam bank morphology. 


the Water Tabh. The water table is the naturally occurring muratedzone contained in the 
pore space of soilor rockbeneath the ground surface. The water table typidly refers to the first 
encountered or shallowest saturated water zone, although there may be isolated lenses of grodwa#r 
above the water]table. Deeper bodies of watcr occur as aquifers or isolated lenses of groundwater. 

' / 

Lowering of th table may have adverse impacts in that less water is available for plant root 
systems, the loch hydrologic coljditions are disrupted, and any other use of the groundwater may be 
affected such as'availability for irrigation or human usage. 

I 

Precipitation is the principal source for most grodwater, although groundwater also come fiom 
surface water (stream or lake), agricultural activity such as irrigation, or other human activity. 
'Ihrough an unconfined soil or rock layer, grodwater is recharged (replenished) by the downward 
infiltrationof rainwater through pore space in rock masses. 

Factors influencing the location of the water table include site and regional geology, water 
distribution, climate and precipitation, soil characteristics, vegetation, and land use. Aquifers are 
d y n d c  systems with natural fluctuationsoccurring, usually, on a seasonal basis. The duection of 
groundwater flow and the depth fromthe surface are constantly in flux. Human activities such as 
pumping of pundwater wells or crop irrigation add to the fluctuations in the water table. A 
lowering of the water table occurswhen the input (recharge) is reduced or the output (discharge) is 
increased. In considering the effects of overgrazing on groundwater or water table conditions, the 
watershed or drainage basin and its uses, not just the specific rangeland, must be considered because 
of the complex interrelationships of the hydrologic system. 

Because water tablesare strongly Muenced by surface topography, changes in the ground surface 
affect the level, quantity, volume, O C C U K ~ ~ C ~and flow direction of the water table. Thus,grazing 
activities that affect the surface topography can adversely affect the water table. 

In discussing the effects of overgrazing, there are two geographic zones to consider. First, there is 
the broader regional upland area, then the more localized riparian stream bed area, which is 
composed of the stream itself (water column), the stream channel, and the banks of the stream. 
Beyond and above the banks is the flood plain, which fo intermedie ares between the uplands 
and the stream zones. 

1 . 
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I Table 3. Mean Values of S b Habitat Variables Measured in 
Heavily and Ughtly Grazed b e h c s  of Pa& Creek in 1W. 

I 


96 gravel substrate 35 I'' 31 

96 &bblesubstrate ' I 14 


* indicates statMcally significant difference at p 0.05 . 
** indicatesdiffertnce at p 5 0.10 

I 
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~nboth the uplan&ii-riparim stream zones, overgrazing can adversely impact the water table. 
~ i r e c teffects of u p l d  grazing are loss of vegetation, compaction of soil, and increased runoff(with 
subsequent decrease in infiltration). Bare soil is exposed to g r p r  evaporation of soilnioisnue. 
Stream impacts include all of the upland impacts, plus physical degradation of the stream banks. 
These effects combine to causegreater erosion of the stream channel. Increased runoff, greatex
sediment load, sloughing of stream banks, loss of ground cover, and loss of root biomass all 
contributeto the instability of the stream system causing increased incision (down cutting and head or 
back cutting) and widening of the stream channel. Changes ~ the channel morphology may impact 
groundwater by altering the direction and rate of groundwater flow and the depth to groundwak. 
Downcutting lowers the streambed and the groundwater table. 

Depending on site-spedfic conditions, groundwater may regularly or periodically flow from the 
subsufice strata (water table) into stream beds, adding water to the stream flow. Such conditions 
would add to the vitality of the stream life. Groundwwr seeps from the stream banks or up from the 
bottom into the stream. Conversely, water nky discharge from a stream to the water table! 

1 

Lowering of the water'table may significantlyreduce or halt water flow into a stre& thus 
accentuating stream degradation. Wysical degradeon of stream banks by livestock can alter the flow 
of groundwater and reduce discharge to streams by compacting the soil or otherwise altering the water 
ciuw. 

not her adverse inipait of lowering the water'table is the potential on plants. R& obtain 
their necessary moisture through capillary action that draws water (mo re) upwards through the soil 
to the root zone where it is available for plant use. Excessive or imp p i n g  activities may 
causegreater evaporation of soil moisture by denuding the ground of vegetative cover and increasing
soil temperature, thus drying out the soil rcnd leaving insufficient moisture needed for plant life. 

. Livestock grazing can also cause increases in .the level of bacterial 
pollutants (i.e., feaI coliform) in water, as well as nutrient enrichment. me level ofseveritj; is 
related to the intensity of grazing activities and the proximity of animals to the wata. Tiedemann et 
al. (1988) presented research results suggesting that increasing the-intensityof cattle grazing can 
increase the amount of fecal coliform (FC) in water to very-high and potentially problematic levels. 
In their research, Tiedemann et al. (1988) measured concentrations of fecal coliform weekly during 
summer 1984 in streamwater of 13 wildland watersheds managed under four management scenarios: 
(A) no grazing, (B) grazing without management, (C) grazing wih management for livestock 
distribution, and @) grazing with managenbt for livestock distribution and with culturalpractices to 
increase forage. Scenario D equated intensive grazing management to maximize livestock production, 
including practices to *in uniform livestock distribution and improve forage production with 
cultural practices such as seeding, fertilizing, and forest thinning. 

The researchers f o d  that FC levels in streams assxiat@ with scenario D were significantly higher 
than those of the other streams. Most of the A and C areas had FC levels less than 100 F C L  Only 
one sample was available for scenario'B and it was 1 5 0 L  FC levels for scenario D,on the other 
hand, ranged from 190& to 2,270L. A single sample from C was almost as high, S O L  The 
higher elevations in these areas were attributed to the higher density of cattle in Strategy D areas (2.8 
ha per animal unit month (AUM)compared to 8.2 and 7.7 ha/AUM for B and C. Also,vegetative 
characteristics played a role in that the areas with higher FC levels also had meadows desirable for 
grazing right beside the streams (Tiedemann d al, 1988). 

-

I< 
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Tiedemana ct aT (?988)'also cited studies demonkathg that e noticeably incieps~dfecjll 
counts. Sbme of the& studies noted fecal coliform levelshlavhg up to a 1O+d i n c r k  over 
background levels (Coltharp pad Darling, 1973; Doran and Linn, 1979; Gary et al., 1983;S 
al, 1974). In an earlier study, Tiedemann et al. (1987) found significant increases in s!reambt&FC 
counts with increased intensity of grazing management. The largest differences id FC txmcuku' 0 s  
(lox) occur~edbetwan control watersheds (no grazing) and watershed managed for maximum 
livestock production. Cowits of FC in ex- of 2ooOOL were'obsaved whm intensive manageme& 
was used to 'maximizelivestock production. Theso levds of FC can remain a problem even after the , , .. 

Ilivestock is removed. , ~.I 

-. Livestock can be extremely damaging to v on, as described 
d i e r  in this section. "lbis disruption in vegetative COVCT &n contribuie to serkmk water quality' 
degradation, especially ifriparian areas are disrupted. In particular, ve&ativejhage (espechlly in 
riparian arcas) can r d t  in serious damage to aquatic habitats. merefore, mist of these impacts will 
be discussed in more d d  in a later sectionof thisdoarmeat on hpatic ecosykhs. 

In terms of water quality, however, damage to vegetation cantly alter a stream's 

tempemure regime, leading to changes in r&&B un8 0th i:Me. Stresmdidevegeation is ; 


criticii~in terms of moderating strean tempcratumd Because'riparian vegetation imircepgand 

* I ,  ..reduces the intensity of inching solar radiation and reduces'back-radiation, it saves as a form of 

insulator to the stream, preventing it fiom kxpexiencing ixtieme temp;eraturesorm~ranges.
Its shading effeas in sumxner help to redude excessive heating of the batex: If the vegethon cover is 
decreased, summer stream temperatures can greatly inkeased,which wntributes to a host of water 
quality problems, particularly a decrease in the amount of dissolved oxygb in the water. Tbese 
changes to stream water quality may cause a shift in fish species, from salmonids to less sensitive 
species in m a y  areas. By reducing the amount of back-radiatiodmfleztion from the stream, 
vegetation also SCNCS a moderating effm in winter. This also caa enhance native fish survival, 
because if winter temperatures fall low enough, anchor ice caa form on the bottom of the stream . 
(Plam, 1991). The ability of plants to control stream tempehres depends on the size of the stream 
and the plant type. As a g a d  rule, the larger the stream, the higher the streamside vegetation must 
be to effectively inter- the suds rays over water ('Plans, 1991). * 

lndirtd Impads onTanstrwEasystuns , 

impacts of susbined grazing on an ecosystem-wide level, partiblarly, impacts on wildlife. Dwyer et 
al. (1984) note that range management has focused on improvements to supbrt i n k s e d  livestock 

' production, with little hention to xnaintaining plant and wildlife divdity within'an ecosystem. 
Dwyer et al. (1984) cites both direct and indirect impacts on wildlife from livestock overgrazing. 
Direct impacts include competition for palatable species, while stress+roducing modificationsto the 
ecosystem induced by livestock (e.g. reduction in protective vegetation cover) are more indirect. 

A consistent, direct impact of livestock overgrazing on rangeland is loss of vegehive diversity. I 

Selective grazing by livestock tends to reduce the presence of palatable species while allowing a few, 
typically unpalatable and undesirable species to increase. m e  resulting change in plant Composition 
lowers species divkity, changes species function, and reduces both the numbers and the variety of 
wildlife species the area can support (Dwyer, et al., 1984) To sustain a given wildlife population, the 
pre-grazing plant composition, structure and function within an ecosystem must remain in balance, 

. , .  , . .  . . . . . . . . . . .  . . . . . . .  . . , ,  ........ 
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following the,introductionof livestock. Wildlife that depend on a limited number of plant species 
provide a nutrit'ionally opfimal diet may be hpacied as livehock can rapidly deplete limited 

a given area. The depletion of desirable vegetation species within an alloment'fo 
inal, less desirhle habitat and into eating less desirabldnutritious vegetation (GAO, 

1991; Dwyk, kI d.,1984)./ 

,.., I . .  . 

Livestock impacts on rangelands extend beyond the direct loss of vegetation to modification of native ,I 

habitat. Whole ecosystems may be impacted, 'anddepending upon the fragility of the ecosystem, may 
be permanently altered. Some ecosystems are be#er able to withstand livestock and wildlife use; 
water sources, either in the form of precipitation or riparian zones, increase an ecosystem's ability.to 
recover from stress. The increase of sagebrush and other bushy species in place of grasses is an 
indicator that fragile desert ecosystems have already ban significantly impacted by overgrazing. Tbe 
low rainfall, high temperatures, and high evaporation rates of these areas have produced plants and 
wildlife uniquely adapted to these regions. The adaptationof these ecosystems and their occupants to 

' 

inherently harsh environments reduces their capacity to reoover from disturbances, such as 
overgrazing (GAO, November 1991). I .  

Over 250native species are endangered, e n d  or candidate species, in the southwestern Mojave,
Sonoran, and Chihuahuas deserts. Poor mana&bent and/or overgrazing are factors identified as ./ 

contribirting to a decrease in p species, destruction ot habitat, and reduction of 
cover needed bhide ' h m  predato ,diseases may be transmitted fiom domestic p . 
wild animals. In addition to their e vegetation, poor rnanagement of livestock in 
the Sonoran desert h&e antel& away from traditional birdring grounds id 
less protected areas (GA 

I , 

Cosby (1978) noted that livestock grazing does not always impact wildlife negatively. Cosby
observed several beadits of rotation g r a i i i  systks  on wildlife'when he fouad that deferring grazing 
in several units and altering the season of use actually increased vegetation diversity and cover. 
Cosby found sandhill cranes utilized grazed units regularly due to an increase in insect populations in 
the vicinity of "cowpattis". Similarly, d v e  deer utilized units previously grazed to graze on new 
plant regrowth. Despite these findings, Cosby explains that this same scenario may not be feasible in 
a different region, and that all grazing treatments must be chosen carefully, on a site-specific basis. 

Many livestock grazing researchers acknowledge the importance of avoiding grazing practices which 
~ ,

result 'in the displacement of wildlife species, and to manage rangeland to maintain a healthy 
, ecosystem complete with plant and wildlife divmity (Dwjrerl'et al., 1984; Carpenter, 1984). 
Howevcr,<mtall changes in species distribution, should be viewed as adverse impacts. The 
successional ecosystem stage (early, middle, or h e )  will help determine the appropriateness of , 

maintaining species diversity and distribution ak part of an overall range management plan. 

Indirect Impacts,011 Aquatic Eutsystems 

Effects of poor livestock and wildlife grazing management on stream hydromodification and water 
quality can have serious ramifications on aquatic ecosystems. Potential impacts such as bacterial 
contamination, increased sedimentation, and temperature changing can reduce the quality of the 
streah's ambient envirbnrnent so as to affm the com@sition and health of aquatic organisms. 
Likewise, reduction of vegetation and increased runoff and flow may damage the stream's usefulness 
as aquatic habitat. Such impacts can originate from livestock and wildlife overgrazing in upland and 
ripariaa areas, although damage to riparian areas typically cause the most serious stresses .toaquatic 

2 r 
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ecosystems. me%ilbwing discussion io on overgrazing in riparian arm.as 
these most closely and directly effect stream ecosystems. Also,mu& of the discusdon will center on 
adverse effcds on fish habitat; one important measure of fhe health of an aquatic ecosystem is by the ' 
nature and typeof fish species present. Tbe ability of an aquatic system to produce and support g a b
fisb is one way of measuring a healthy aquatic environment. For example, Van Velson (1979) found 
that rough fish comprissd 88 percent of a fish population before d i e f  fromgrazing md only 1 
percent of the population after 8 years rest from grazing. Platts (1991) also examined a number-of 
research studies, finding tbat in 20 of 21 studies, stream axui riparian habitatswere degraded by 
livestock grazing and that those habitats improved when grazing was elimhated. Tbe majority of the 
studies also found reductions in salmonid fish populations related to the grazing-related habitat 
destruction. 

Earlier sections of this document descr how overgnu@ of livestock and wildl8e can rffect the . 
density pnd compositionof v e g d v e  cover. In upland rmas,'th& impacrS can lead to soil 
compactionand increased runoff. "be hydrologic modificatioid 6 streams associated with increased 
runoff effectively destroys much of the desirable stream habitats. 

As repwid hi A- (199@, idel tmm spawning area is typically devoid of boulders, icrar in fine 
. sdiments, 'and highla gravel and small rubble. It alsb has a number of deep pools, well-aerated - , 

water, and ample cover and shade. Many of 'these mxssary qualities io habitit clui'be'wip&ld * ' e 

out by excess mff ad sedimentation. For example, increased flows 0th cover and habitat ' 

provided by m1en trees rrnd brush. 

~mpactsof overgrazing on vegetation in Xpatian areas can affec t  aquatic ecosystems in a n u m b  of .
' ways. Some of the impacts are simi~arto those associated with upland h,but the impacts from 

damage to riparian areas are mu& more extensive and severe. Because of the proximity of riparian 

grazing ground of livestock and winter range for wildlife, thus concentmmg mu& of the grazing-
ateas to streams, they are intimately comezted to the s t r a m  easystm. Also, they are the prefmcd 

related damage to tbose areas. Livestock prefer to graze in riparian areas because they provide easily 
accessible water, favorable terrain,good cover, soft soil, a more favorable microclimate; and an 
abundant supply of lush palatable.forage. Even though riparian areas represent a very small 
proportion of total rangeland, they provide much of the vegetation consumed by livestock because it : 
is such a preferred grazing area. For example, bath and Krueger (1982) reported that although the 
riparian mne constituted only 1.9 p e r m  of the area on one allotment in Oregon's Blue Mountains, it 
produced 81 percent of the vegetation r e m v d  by cattle. Some of the k y s  that overgrazing ' 

(especially in riparian areas) can impact aquatic ecosystems are summarized below. 

. m e  riparian area serves a i  a source of energy to the 
I s t r - in the form "ofdissolved organic compoundsand 
particulate orgaaic detritus. ' Benthic detritivores, the stream bottom bacteria, fungi and invertebrates 
that feed on the detritus, formthe basis of the aquatic food chain. They pass on this e k g y  when 
they are consumed in turnby larger benthic fauna and eventually by fish (U.S. Department of 
Agriculture, Forest Service, 1991). Riparian vegetation produces the bulk of the denitus that 
provides up to 90 percent of the organic matter necessary to support the headwater stream 
communities (Kauffinan and Krueger, 1984). Platts (1991) stated that organic matter from riparian 
vegetation comprised roughly 50 percent of the stream's nutrient energy supply for the food chain. 
Disruption (i.e., change in cover density and composition) to riparian vegetation can severely reduce 
the extent of organic inputs to the stream, thus alter the energy of the ecosystem. Streamside 

* b 
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vegetation is also hpokant to the production of fish food. It provides habitat for terrestrial ins 
which are h b r t m l t  for salmonids and other fish species. 

5 , 
, I 

Moderator of Stream Te-. Streamside vegetation is critical when it comes to moderating the 
I 

temperature of streams. It shad? the stream ad therefore'influences water temperature. A loss of 
v e g d v e  cover can result in increased temperatuks in summers, decreased tesaperaftucs in winter, 
and a greater daily range of temperatures at all times. Kauf�inan and Krueger (1984) r e p o d  on 
literaturethat showed damage to riparian areas b e d  increases in stream temperature (one study 
showed that maximum daily tempentures outside of a grazing enclosure averaged 7 degrees 
centigrade higher thaa those within the enclosure) and a greater range in tempemure fluctuation 
(average daily fluctuation w'as 15 C outside of the enclosure and 7 C inside the enclosure). The 
increase h summer temperatures increases a trout's demand for dissolved oxygen, while at the same 
time, reduces the amount of dissolved oxygen in the water. This can cause a shift in fish species,
fromsalmonids to nongame fkh in many anas. Vegdon'also wes a modmating effect in winter, I 

which can enhance native fish survival. If winter temperrrarresfd1 low enough, anchor ice can form 
on the bottom of the stream. Streams with little or no vegerative canopy aie very susceptible to the 
formation of anchor ice (Platts, 1991; U.S. Department of Agriculture, 1991). 

v.~iparianvegetation strongly ~uencesthe quality of habitat for anadromous and I 

ssi&iii coldwater fish by pmviamg.smie, ameliorating h-stream'temperatirrefluctuations, an6 
providing cover (Kauffman pnd Krueger, 1984). Maby studies have demonmated the importance of 
cover to fishby showing that declines in salmonid abundance occur as stream cover is reduced and an 
increase in salmonid abundance as cover is added. The fringe of bordering riparian vegetation is 
essential for building and maintaining the stream structure necessary for productive aquatic h a b i i .  
'Ibis vegetation not only pnwides cover, but buffers the stream from incoming sedimentsand other 
pollutants and the effects of excessive flow (Platts, 1991). For one, fisheries habitat in streams is 
enhand  by the addition of large woody debris to the stream channel which formspools and 
important rearing areas. This debris also provides cover from predators and protection from high 
flows. Large stable debris also provides the m e c h h m  by which the detritus is held long enough to 
be processed by the invertebrate community. Without debris dams, much of the organic input from 
streamsidevegetation would be washed downstream without contributing to the life processes of the L 

aquatic food chain (U.S. Department of Agriculture, Forest Service, 1991). Each type of vegetation 
exerts a special function, as summarized in Platts (1991): 

Trees,shrubs, and sedges provide shade and streambank stability because of their large size 
and k i v e  root systems. As trees mature and fall into or across streams, they create high , 
quality pools and rifles. Their large mass alsohelps control the slope and stability of the 
channel. .Inputof this large organic debris is essential for maintaining stream stability. In 
many aquatic habitats, if it were not for this type of input, the channel would degrade and , 
soon flow on bedrbck, leaving insufficient spawning gravels and few highquality rearing ,
pools for fish. 

Brushalsobdil ility in stream banks through its root systkhs and litter fall. 

Grasses form the vegetative mats and sod banks that reduce surface erosion and miass wasting . 
of stream banks. 

* ,  I 

* . Riparian vegeiation is important in slowing the overland flbw of water and 
-therefore contributing to the building of bank form (Platts, -1990). Streamside 

1 . 
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v e g d o n  is also rinpOitaat as it creates streambank stability. Vegetative ma& reduce water velocity
along the stream edge, causing sediments to settle out and become part of the bank. This helps to 
contribute nutrients to the bank soils'andincreases plant produdon and vigor. It also reduces the 
amount of Sdimeats input to the stream (Platts, 1991). 

In sum,by affecting the h d t b  aud vigor of vegetation (especially riparian areas), poor g d o g  
management practices can cause a number ofproblems that can d m e  aquatic ecosystems. These 
are briefly reiterated in the following bullets presented in Platts (1990). ReduaioosAoss in vegetation> 

~ I * can: 
i 


0 stream tcpnperafures in summer, decrease than in winter, and expand daily 
Ia. 

Reduce stream bank streagtb, enabling s-eatation and erosion, and reducing bank building\ .
fthro~gbsedimkntdeposition. 1 

L " 

i 


Amplify'effeasOf ,or debris fl g; ' 

r l  

Redub water p&?catioD benefits that 	vegetation provides througtr infiltrationand diment 
Iiemoval. 

Reduce the ability of areas to contributeto gnouad water recharge. 
l 

, I , .  I 1 . . i l , ,  
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k0PbsSIBLEPREVENTION/MITIGATIONMEASURES 

lbi section identifies techniques that v be * for mitigation of potential caused 
by grazing 'activities. Mitigation shouFbe ev=a sitcapcdfic basis a d  tlie following I 
measures should only be used as a guide to measures that might be available should the reviewer 
determine tbey may be appmpriate. 

1 1 . 1 " 

Active management of livestock grazing allotments typically includes codderation of the I 

following variables in different combinations :1. grazing frequency, includes complete rest ;2. 
livestock stocking rates; 3. livestock distribution; 4. season and timing of forage use; 5. livestock 
kind aad&iss; 6. control of wildlife herdhe and conflicts; 7. forage utilization; and 8. 
rehabilitation. Active management using these variables may increase forage, as well as improve 
habitat. 

, +  

Avoid higb intenshy, long duration graz f utilizationmust 
vegetation in order to maintain the productive capacity of the pasture. 

Encourage a greater level of control over the numbers of livestock on 
cia& altui-mctnt. 

Encourage a greater level of oversight on allotments: more frequent assessment of utilization 
~ 

levels and quicker response'to move livestock when utilization levels are attained may keep the 
area from being overgrazed. 

Separate ripkian zone from other pastures and develop separate management plans, ad if 
necessary,exclude livestock from riparian (or upland) areas until the desired level of recovery is 
attained. 

Fenceor prevent direct access to streams in riparian areas to reduce trampling, damage of 
vegetation and the associated channel modification problems (may be costly to maintain, 
however). 

Use permanent exclosures in areas of high risk or extreme sensitivity where the likelihood of 
damage is high and the potential for restoration is low. 

Control livestock and wildlife grazing in areas predisposed to damage during periods of high 
sensitivity (adequate management plans). 

Use planaed grazing systems to maintain plant vigor and desired species composition. 

Intensive practices (reseeding,weed control) may be necessary for extremely degraded pastures. 

Late season grazing should o a r  after the growth of warm season species has peaked and seeds 
have been produced. 

Know dynamics of plant species within an allotment and their capacity for regrowth. 

Evaluate type of livestock grazed and grazing intensity based on predicted impact to wildlife. 



1' E * I 

ing may be newsmy to encourage dispersed flow pnd'prevekt 

. I 

0 plant compatible native shrubs to reduce runoff, establish roots,and provide shad 

Monitorpr6grcss of vegaation growth, bank a d  channel stabiiity, and & d l  vitality of . 
rangeland a d  riparian IVCIU. Seasonal photographs may aid i0 this etrOrt. I '  

Stabiiite streambank against erosion, although natunl vegetative wvw,is pr@krrai, artificial . 
means of StabiiZariOa sucb as rubble, concreteor riprap may be necessaq.- . /  . i 

' Consider usc of 'in-straun' structuressuch as gabiions, s d l  rock d debris catchers, ' 

individual boulder placement, rock jetties, or silt log drops, to stabilize stream channels against 
excessive incision adlor widening. , .  

Plan periods of rest fiom grazing to stabiiize streams. 
, - .  

land use allocations, especially iu or adjacent to d&d 
- >  . ,'. . 

Raain flexbdity in allotment permits to account for special cir&mstanas, such as cxclu 
h

livestock during drought periods or other special circumstances, if nwssary. 
( 1 

Monitoring of rangelds is an impOrtant activity that will p v i d e  opportunity to id aad 
mitigate impacts. Conduct follow-up monitoring of range trends includidg conditions aad 
utilizations. Alta actions based on monitoring data. 

, / 

I, 
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SUMMAkY OF INF’ORMATIONTHAT SHOULD BE ADDRESSED INNEPA 
$ MXlUMENTATION 

The following is a list of questions that may be appropriateto ask about grazing when review 

NEPA damentation. . - , 


I .  
, 

What are the objectives of th ement plan? Has a clear idea of the management plan . 
. I

objectives been presented? 

D d e  what factor, such &bank instability or loss of woody plants, is of primary concern. . 

Is the area suitable for grazhg? Has the Liad and class of livestock and the duration and 
intensity of livedock grazing-bestsuited to the area been determined? 

* I 

Has the document identified specific species (plant and animal) in the area, what sources were 
used to determine this, how does it compare with other informationon the area? 

Are utilization levels related to the specific species of vegetation present? 

What utilization levds are pimed ior th$ ailotment‘! ’What is the planned 
for the”alIotment? 

, , a 

nitofingfrequency ” 

HOWwill action be altered or modified based on monitoring information? m a t  itre the triggas
for dekmiiing alterations? 

Are there any endangered or threatened species in the area? . 

Has suficient forage been allocated to wild herbivores in the riparian management plan? What is 
considered sufficient? 

What tools (fencing, herding cattldsheep regularly, duration) are proposed to effectively manage 
the allotment? 

What is the seasonal distribution of the allotment (spring, summer have higher production than 
Ifall/spfing)? 

Are any special managements employed in riparian areas? How will stream areas be protected, 
especially strewn banks? 

What is the estimated impact on local groundwater, and how will this be monitored? 

Have the potential cumulative impacts been described? 

What are the designated beneficial uses of water bodies potentially affected by the grazing 
allotment? 

Are these beneficial uses impaired due to exceedance of water quality standards? What is the 
cause of the impairment? 

1	 . 
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Environmental Policy Act'of 1969 -A), there are specific'statutq~biit 
provide Federal land mahagas with authority to allow and control grazing on F e d d  ladas uad& 
their jurisdiction. Typically, each land managing agency has its own implementing regulations ~ 

correlate to each statute's authorities and requirements. In addition to these statutes, ih& are bbad
reaching Federal statutesoriented toward environmental proteaion, such as the Clean Woter Act, and 
the Federal Insecticide, Fungicide and Rodenticide Act, that may also apply tograzing'opedoni on 
Federal l+. Explained briefly below are the statutes most appropriately described in the c o n k t  of 
grazing. 

-. As discus4 above, the system of free access to Federal lads ended with the 
passage of the Taylor Grazing Act in 1934. 'Ibis was thefirst official Federal effort at livestock 

' management and placed the adminifitratl'on of the public lands under the U.S. Grazing Service, later to 
become the BLM. 

w.This statute p r o d  multiple-use m;nrmcmmt of 
natiod forest l d , * n b tlimiting the uses based solely on economic r w .  ne.tefm'gmultipla
use" denotes managemtllt of the lands and their renewable resourcts in a cobination ofndys that ' 

would "bestmeet the neds of the American people." 

. lPasscdin 1974, four years4review of Fedk l  land policies, this act 
was an attempt to encourage better economic management of the national forests, as 'wdl as providing
opportunity for public participation, timber sales, and reforestraion. 

i 

For At&$ . This statute, passed in 1976, co an initiative to'cngagein 
a x x J ~ p l a n n i n g .  Like the Forest and Rangelands Renewable Resource Pldnning'Act ' 

of 1974, NFMA emphasizes resource inventory, cost/benefit analysis, imprbvement of the 
environment, interdisciplinary planning, and public involv&ent (Clawion, 1983). Thougb this act 
encouraged high economic standards, some sectionsmahain constraintson attabent of full 
economic management of the federal lands and provided terms for carrying out a multiple-
use/sustained yield policy. National grasslands were bought under Forest Service management

1 .  ithrougb the Bankhead-JonesFarm Tenant Act. , .  

1976, this Stat& serves as4managed by b e  BLM ah supports the d o n  
of public land r d o n  to manage these lands on the basis of sustained yield. FLPMA is also a ~ 

planning act endorsing wrltiple-use of resources. Basic principles of the FLPMA include labd use 
planniag with public participation, protection of the environment with the cost of damage supplied by 

' the user, receipt of @rmar& price for private use of public re&urces, and ooopektion with state 
and local officials. (Embaker, 1984) 

I ic . Qngress passed this Act in 1978 intending to improve the 
Z Z e l a n d s , rou*y 268millicin ricies,and ~ t e rthe grazing fee 
formula on Federal lands. The Act prompt& an increase in grazing fees from $1.51 paanimal unit 
month (AUM) to $1.89 per AUM. In 1986,'Executive Order 12548 extended use of the formula 
indefinitely. The Public Rangelaads Improvement Act also directed the Departments of Agriculture 
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. L r - and Interior to marntain an on-going inventory of range conditions, authorized additional funding for 
range improvement, and encouraged the elopment of improved allotment management plans. 

Wat&Bg. Two main provisions within the CleanWater Act affect grazing activities. Both of 
these provisions primarily consider grazing as an activity that contriiutes toampoint source , 

. pollution; grazing is, therefore, a d d r d  within the context of noqoint source pollution programs 
,specific&y,*tbefollowing: 

I 

Cl& Water Act Section 319 - Nonpoint Source Program: Tbis the principal provision'in the 
CWA that' addresses bnpoint source pollution. Tbe program provides Federal funding to . 
qualifying states for the control of nonpoint sources of pollution. Tobe eligible for fuading, 
States must develop an assessment report detailing the extent of nonpoint source pollution and a 
management program specifyii nonpoint source programs and controls. 

. CleanWater Act Section 320 - National Estuary Program: This program
activities if such activities OCCUT in one of the estuaries targited for the program (e.g., Puget 
Sound, Galveston Bay). This program focuseson point and nonpoint sourcepollution. EPA . ; 

management plans'that recbmmend corrective actions to restore &umn e water quality. 
assists state, regional, and local governments in developing comprehensive conservationand 

~ ~ ~ e n t l y ,me majoriry of the NEP targeted estuariis are ~ocateunear tatrty urbanizu~areas aiad 
issues associated with grazing on Federal lands are not likely to be a high priority. 

Coastal Zone Act Reauthorization Amendments (CZARA): A relatively new pmgmm, currently

W i g  developed jointly by EPA and NOAA, CZARA has great potentirl for promoting broad-

based nOnpoint source pollution contrbls (including approaches affecting grazing) in coastal areas. 

Specifically, section 6217'OfCZARA requires that states with an approved coastal zone 

management program develop coastalNonpoint Pollution Control Programs to be approved by L 


EPA and NOAA. The major emphasis of the CZARA program is to develop and implement 

"management measures. for nonpoint soutcc control to restore and protect coastal waters. 

Management measures defined as econOmically achievable measures (e.g. best management 

practices, citing criteria, operating methods) that will control nonpoiht sourcepollution to the 

greatest degree possible, are required for many differ& categories of nonpoint sourcepollution, 

including grazing. 


+ 

The management measure for grazing was developed as part of the agricultural compon& of the 
coastal nonpoint source program. The measure focuseson the protection of sensitive areas and 
the implementation of conservation management systems and/or activity plans. Figure 6 defines 
the grazing management measure in detail. 

. :  
Each CZARA defined management measure essentially represents a specific mnpoint source 
prognun'goal. Although the States are'given a great deal of flexibility in acbieving the specifid 
management measures, EPA provided extensive technical guidance @PA, 1993) on practices that 
could be used to meet the management measure goals. In the area of grazing, EPA recommended 
some of the following practices: 

GrazingManag defined by the SCS)- deferred grazing, planned grazing, 
proper grazing use, p grazing, pasture and h and management; 

I 

. .  
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. 0 

0 	 Alterllate WidYSupplies (as defined by the SCS)- pipelm, ponds, troughsor tanks, wells, 
WpringdevJop 

Livestock Access 'ion (as defined by the S&) - facing, livestock eitclusion, stabilized 
streamcrossings; 

I . .  ;
4 

VegdveStabilizati e SCS)- pasture and hay laad plaating, m g e  seedii,
' critical area plantiag, brush and wed mm,p d & b d  burning.' I 

m e  CZARA program pnwides Bl l0;hc~importaat approo~bto reducing the of o v e r g r s z ~on . ' .  
the natural environment. Although CZARA currently only applies to coastal states, thae is a chance 
that its scopemay be expanded inland as part of the o v d l  CWA Reauthorization Amendments. 

. *  
'..** ......... 

(1) BY impIemcnting one or more of the following toprotect seaskive anas , 
(such as streambanks, wetlaads, estuaries,ponds, lake shores, and 

i . ,  
' riprvianzones): ' 1  

(a) Exclude livestack, 1 

(b) Provide stream crossingsor hardened watering &:fbrd , I " 

(c) Provide alternative drinking water locations, , 
(d) Locate salt and additiod shade, if nbeded, away &m sensitive areas,?or ' 
(e) Use improved grazing management (e.g., herding) I 

e physikal diskrbauce and reduce direct loading of' wa& ad sedimest caused by livehdc; a& 

' .  (2) By achieving either ofthe following on all range, pasture, and other ' . ,  
gtaZiag lands not addressed der"(1): 

I 1  . I  , . " 
(a) ~mplememtthe range apasture components of a ca&rvation ~ a n a g e m i ~ t  

System (CMS) as defined in the Field ofiice TechnicalGuide of progressive 
planning approach of the USDA-SoilConservation Service (SCS)to reduce .i 

crosh&of 
(b) Maintain range, pasture, and other grazing lands in accordance with activity 

~ 	 plans established by either the Bureau of Land Management of the U.S. Departmerd 
of the Interior or the Fortist Service of USDA. 

. * . " . .  , , . _ - ,  , . . . . . . . .  .,. ._(. ,. . , . . . . .  ,* . . . . . . .  . . . . . . . . . . . . . . . . . .  
- 1 1 . 1 1 , '  . , ._  I _  ,, , 

. 1 I,;. ; 
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