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1.0 INTRODUCTION

In this report the potential inpacts of |ivestock wintering areas on
water quality in the Bridge Creek basin are assessed. These sites had
been inspected in the winter and spring of 1993-94 as a conponent of a
broader evaluation of |and use and water quality nmanagenent in the basin
(Hart, 1995). Followi ng this study, BC Environment forwarded feeding
area eval uations to each rancher and indicated that foll ow up

i nspections would be carried out. The 1996 reassessnent was designed to
identify changes that had been nade in winter feeding practices and to
determi ne with ranchers any inprovenents which could be carried out to
further reduce the likelihood of contam nated runoff flowing to streans
or |lakes. An additional purpose of this study is to evaluate |ivestock
Wi ntering area conpliance with the environnental guidelines of the
Mnistry of Agriculture, Fisheries and Food (1992) and the Code of
Agricultural Practice for Waste Management (Waste Managenent Act, Health
Act, 1992).

Bri dge Creek drains a 1,550 knt area of the Fraser River basin upstream
from Canim Lake (see Figure 1). The largest community within the basin
is the District of 100 M|l e House |ocated 80 km sout heast of WIIians
Lake. Since Bridge Creek is the principal water source for 100 Mle
House, mmi ntenance of high water quality is critical. Lakes and streans
t hroughout the basin are used for recreation and residential purposes
and by fish and other aquatic species, thus their water quality is also
a particular concern.



2.0 LIVESTOCK WINTERING AREA ASSESSMENT

In this study a systemdevised by Hart and Mayall (1990; 1991) is used,
with sonme nodification, to assess the potential for phosphorus delivery
by surface runoff froma livestock wintering ground to receiving waters
and to evaluate the potential water quality inpact of this process
relative to that of other classified sites. Although the focus of this
study is on controlling phosphorus | osses, agricultural runoff contro
al so prevents inpacts such as bacterial contanination, sedinentation
and | owered di ssol ved oxygen in streans and | akes.

Hart and Mayall (1990; 1991) and Brown (pers. conm) independently tried
nuneric systens to rate the factors controlling surface runoff from
feedi ng areas; however, their studies reveal ed that, because the
relative inportance of these factors changes substantially fromsite to
site and fromyear to year, a qualitative approach using a selection of
site indicators w thout assigned values is nore appropriate. A
guantitative nodel would have to be relatively conplex to produce valid
results.

The enphasis of this assessment is on the susceptibility of feeding
sites to phosphorus delivery by surface runoff. The risk of groundwater
transport of contaminants is considerably |ower due to the setback of
feeding sites fromwatercourses and the hi gh phosphorus retention
capacity of the basin's soils. As well, in nost cases neasures to
mtigate the risk of water pollution by surface runoff also control the
risk of contaminated groundwater flowing to receiving waters. Were
manure accunul ati ons pose a risk of water pollution by groundwater flow
the Mnistry of Agriculture, Fisheries and Food (1992) Environmental
Guidelines for Beef Producers are used as the basis for nmanagenent
reconmendati ons (see section 2.2).

2.1 PHOSPHORUS DELIVERY AND POTENTIAL IMPACT RATING

The rating of the potential for phosphorus delivery froma feeding area
to a watercourse or lake is based on terrain factors, feeding



Figure 2. Approach to determine potential impact of livestock wintering areas.
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area characteristics, and snowrel t runoff observations (see Figure

2). In Appendix 1 the control exerted by these variables is briefly
descri bed.

The six terrain factors listed in Table 1 are classified to indicate
how they might induce surface runoff to a |ow, noderate, or high
degree. These terrain factors are inherent to the site that has
been selected for livestock feeding and they are assessed

i ndependently of the influence exerted by livestock feeding prac-
tices thenselves. The terrain conditions are considered both at the
feeding site and along the drainage pathway from feeding site to

recei ving water.

Havi ng eval uated the influence of terrain conditions upon runoff,
the significance of specific wintering area characteristics is

consi der ed. The distance to receiving water and the wintering area



Table 1. Phosphorus delivery rating of livestock wintering areas.

CONTROLLING RATING

VARIABLE Low Moderate High

Terrain factors:

Slope gradient (%) <2 2-15 >15

Vegetation cover forest herbaceous bare or annual

crop

Soil drainage conditions rapidly or well imperfectly or moder- very poorly or
drained ately well drained poorly drained

Flood frequency nil or rare occasional frequent

Runoff storage good limited absent

Slope position upper mid-slope lower

Wintering area factors:

Setback distance (m) > 200 100-200 <IOO

Wintering area - size (ha) <1 -4 >4

- orientation across slope intermediate downslope

- livestock density <40 40-200 > 200

(animal unit months/ha)
Livestock water source well-situated poorly situated waterer free access to

Table 2. Potential
PHOSPHORUS
DELIVERY RATING
Low

Moderate

High

waterer or restricted access to surface water

surface water

impact rating of livestock wintering areas.

TOTAL LIVESTOCK USE (animal unit months)

Low - < 200 Moderate - 200-400 High -
low low-moderate low-moderate
low-moderate moderate moderate-high
moderate moderate-high high



size, orientation on the slope, livestock density, and |ivestock water
source are categorized to indicate their degree of control of runoff
(Table 1).

Because of the subjective nature of this approach, direct observations

of snownelt runoff are particularly inportant. These observations can

be supported by water sanples to illustrate the degree of contanination
however no sanpling was carried out during the present study.

The potential water quality inpact rating of a feeding area is derived
by scaling its phosphorus delivery rating by its total |ivestock use
through the winter (see Figure 2) - that is, at the sane site a larger
nunber of aninmals woul d be assigned a higher inpact (Table 2). Total

| i vestock use is classified as <200, 200-400, and >400 ani nmal unit
nmont hs for the period of snow cover or frozen ground (see Table 2).

A selection of wintering area assessnent coding forns with photographs
(in lieu of naps) are appended to denonstrate this assessment

net hodol ogy, the range of conditions at feeding areas, and typica
mtigative neasures that nmay be adopted (see Appendi x 2).

2.2 ENVIRONMENTAL GUIDELINES FOR BEEF PRODUCERS

The Environmental Guidelines for Beef Producers (Mnistry of Agri-
culture, Fisheries and Food, 1992) also provides a |list of factors for
rating the risk of water pollution by surface runoff and groundwat er

(al though not a nethod to rate the relative inpact of the process). The
threshol ds set for individual factors differ somewhat fromthose used in
this study, however, the approach yields sinmlar results. Both systens
provide a checklist of variables whose rel ative inportance nust be
assessed at the site, together with actual runoff observations if
possi bl e.

The Environnental QGuidelines also provide a nethod of calculating the
area required for crop assinilation of nmanure accunul ated at a



livestock wintering area. Prolonged accumul ati on of manure in excess of
crop requirenents is detrinental to soil fertility and may pose a
pollution risk to groundwater and nearby surface water

In this project recommendati ons are made to ranchers for manure

coll ection and spreading in accordance with the Guidelines wherever
accunmul ations may result in surface water pollution by phosphorus
novenent in the soil. Since phosphorus is quickly tied up in study area
soils, the sites nost likely to cause pollution are confined |ivestock
areas i medi ately adjacent to watercourses and | akes.

2.3 CODE OF AGRICULTURAL PRACTICE FOR WASTE MANAGEMENT

The Code of Agricultural Practice for Waste Management (WAste Managenent
Act, Health Act, 1992) provides the regulatory authority in British

Col unbia for controlling water pollution caused by |ivestock wi ntering
and other agricultural practices.

Key provisions of the Code relating to livestock wintering are that
f eedi ng areas:

“be operated in a way that does not cause pollution';

“have berns where necessary to prevent agricultural waste runoff
from causi ng pol lution';

"be at least 30 mfroma high tide watermark, a watercourse or the
bank of a watercourse, unless witten perm ssion has been obtai ned
fromthe nanager [enployed by the Crown] for a closer location'; and

“be distributed throughout the area to ensure that manure fromthe
feeding of |ivestock, poultry or farned gane is spread as a
fertilizer or soil conditioner and that no accunul ati on of manure
causes pollution'.



3.0 ASSESSMENT RESULTS

3.1 1993-94 WINTER

Al'l ranches feeding nore than 25 animal units! of |ivestock were

i nspected during the late winter and spring of 1994 (Hart, 1995). In
total, 37 ranches were visited and 82 individual wintering areas were
eval uated. The potential water quality inpact at these sites was rated
as follows: 42 low, 15 | ow noderate, 21 noderate, and 4 noderate-high
i npact sites (see Table 3 listing by sub-basin).

3.2 1995-96 WINTER

Ranches wintering nmore than 25 aninmal units were visited again during
the winter and spring of 1996. During this period all feeding sites
determ ned to have a noderate or higher potential inpact and nost sites
having a | ow noderate inpact were classified. For each of these sites,
assessnent coding fornms were conpl eted and di scussions were held with
ranchers regardi ng neasures that could be taken to reduce water quality
i mpacts.

The potential water quality inpacts of the 85 feeding areas at the 34
ranches visited were classified as follows: 38 low, 23 | ow npderate, 20
noderate, and 4 noderate-high (see Table 3). |In npost cases the noderate
and noder at e-hi gh inpact sites are out of conpliance with the Code of
Agricultural Practice for Waste Management: at nine sites this is due
to their location within 30 mof streans or | akes, whereas at the

remai ning sites water pollution could likely be denpbnstrated. Strictly
interpreted, the Code prohibits feeding within 30 mof any ditch
drainage line, or other feature which may internittently convey flow to
wat ercourses or |akes; by this neasure npst noderate inpact sites would
be found in

!An animal unit is a standard defined as one mature cow with or w thout an
unweaned calf. Animal unit equivalents include: weaned calves - 0.60;
yearlings - 0.67; bulls and mature horses - 1.30; ewes with or w thout Ianbs -
0.20 (McLean, 1979).



violation of the Code wthout the necessity of proving water pollu-
tion.

Ranch | ocations are shown in Figure 1, al t hough not the individual
i mpact classifications (which are assenbled in an addendum vol une

for B.C. Mnistry of Environnent, Lands and Parks). As Table 3
indicates, the majority of noderate and noderate-high potential

i mpact sites are located within the upper basin area drained by

Horse Lake (see Figure 1).

Table 3. Potential impacts of livestock wintering
sites, 1994 and 1996 inspections.

Potential impact classes Number of sites
by sub-basin 1994 1996

Upstream from Horse

Lake outlet:
- low 31 27
- low-moderate 9 12
- moderate 12 16
- moderate-high 4 1

Downstream from Horse

Lake outlet:
- low 11 11
- low-moderate 6
- moderate 9 4
- moderate-high 0 3

Total 82 85



4.0 PROJECTED IMPROVEMENTS

In the course of this project managenent changes were di scussed with
ranchers for all feeding sites which posed a water pollution threat.
Fol |l owi ng the 1994 inspections, several ranchers nmade an effort to bring
their operations into conpliance with the Code of Agricultural Practice
for Waste Management, however, feeding practices worsened in sone cases:
11 noderate or higher inpact feeding sites were upgraded on 7 ranches;
but, at another 7 ranches, 8 sites had higher potential inpact ratings.
A listing of the changes in livestock wintering practices at individual
ranches from 1994 to 1996 i s appended (Appendi x 3).

Al'l ranchers having noderate or higher potential inpact sites (including
sone readily inprovable | ow nbderate sites) have been sent the
assessnent coding fornms for their feeding sites and a letter detailing
BC Environnent's understanding of their inprovenent plans. |In total 17
letters were sent, docunenting inprovenent plans for 15 | ow npbderate, 20
noderate, and 4 noderate-high potential inpact sites. Fortunately al
ranchers appear to have feasible nethods of altering their operations to
mninze water pollution. Wth few exceptions it is expected that the
projected i nprovenents would neet BC Environnent's goal to upgrade al
sites to at least a | ownobderate potential inpact classification

During the sumrer and fall of this year, personnel fromthe Mnistry of
Envi ronnment, Lands and Parks and the Mnistry of Agriculture, Fisheries
and Food will be conducting followup visits to nost ranches to inspect
t hese inprovenents. Final inspections will then be carried out during
the 1997 snownelt runoff period.
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5.0 SUMMARY AND CONCLUSION

In this project livestock wintering areas in the Bridge Creek basin were
assessed to identify the nmanagenent changes that had been nmade since the
i nspections during the 1994 snowrelt period and to deternmne with
ranchers any further inprovenments that could be carried out to reduce
water quality inpacts.

Potential inpacts of contaminated surface runoff fromlivestock

Wi ntering areas are evaluated using a rating systemnodified after Hart
and Mayal | (1990; 1991). For determ nation of nanure nanagenent

requi renments at sites where accunul ati ons jeopardi ze surface water
quality by groundwater flow, ranchers have been referred to the
Environmental Guidelines for Beef Producers in British Columbia (B.C
Mnistry of Agriculture, Fisheries and Food, 1992). Conpliance with the
Code of Agricultural Practice for Waste Management is al so eval uated;
the Code sets out the mninmum environnental standards required for
operation of livestock w ntering areas.

Since 1994, feeding site inpact ratings have inproved at 11 sites, but
worsened at 8 sites. There remmin 24 noderate and noder at e- hi gh
potential inpact wintering areas, sone of which were used in 1994 and
sone that have been established since that tine.

In 1994 the enphasis of the inspections was on identification of
potential inpacts, not on deternination of specific neans to inprove
feeding practices. Follow ng these inspections, ranchers were inforned
of the inpact ratings of their feeding sites and advi sed to nmake changes
where required. The 1996 i nspections were designed to focus nore on

pl anni ng of inproved feeding practices. |Indeed, these inspections
reveal ed that this focus is necessary, there having been only limted
net inmprovenent since the 1994 inspections. Ranchers are still left to
solve their own runoff problens, however, specific solutions were

di scussed in all cases and summarized in individual letters.
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Wth few exceptions ranchers have feasible neasures available to reduce
water quality inpacts to at |east a | ow nbderate inpact rating, BC E-

nvi ronnent's objective for the Bridge Creek basin.

There is a clear need for planning of these neasures with ranchers and
for followup ranch inspections to assure that the changes are being put
in place within a reasonable tine period. It is also apparent that
periodic nonitoring woul d be beneficial to assure that changi ng feeding
practices adhere to Code requirenents. This nonitoring progranme shoul d
i nclude an educational conponent relating to control practices and
environnental inpacts of agricultural runoff to streans and | akes.

In Bridge Creek basin BC Environnment will be undertaking follow up ranch
i nspections during the summer and fall of this year to assure that the
feeding site i nprovenents are being put in place.



12

REFERENCES AND PERSONAL COMMUNICATION

Brown, L. Personal comunication. Engineering Technologist. Mnistry
of Agriculture, Fisheries and Food, Kaml oops.

Hart, S. 1995. Land Use and Water Quality Management in the Bridge
Creek Basin. Prepared for: BC Environnent, WI!lians Lake and
Envi ronnment Canada, North Vancouver. 49 p. + nap

Hart, S. and C. Mayall. 1990. Phosphorus Sources in the San Jose River
Basin: Effects of Winter Livestock Management Practices. Prepared for
BC Environnent, WIllians Lake. 71 p. + nmps.

Hart, S. and C. Mayall. 1991. Phosphorus Sources in the Lac la Hache
Drainage Basin. Prepared for: BC Environnent, WIllianms Lake, BC. 31
p. + map and appendi ces.

McLean, A. (ed.). 1979. Range Management Handbook for British
Columbia. Agriculture Canada Research Station, Kam oops. 104 p

Mnistry of Agriculture, Fisheries and Food. 1992. Environmental
Guidelines for Beef Producers in British Columbia. Abbotsford. 78 p

Wast e Managenent Act; Health Act. 1992. Code of Agricultural Practice
for Waste Management. B.C. Reg. 131/92, O C 557/92.



13

APPENDICES



14

APPENDIX 1. DESCRIPTION OF FACTORS APPLIED TO ASSESSMENT OF
LIVESTOCK WINTERING AREA IMPACT

Terrain factors

Sl ope gradient:

low - 0-<2% noderate - 2-15% high - >15%
surface roughness el enents and depressions are less likely to retain
snownelt as sl ope gradient increases
surface flow velocity and runoff convergence al ong drai nage |ines
i ncrease with sl ope
| oner velocity flows have greater opportunity to infiltrate the soi
snownelt is nore rapid on steeper slopes on southerly aspects

Vegetation cover:

| ow - forest; noderate - herbaceous; high - bare or annual crop

soil infiltration capacities are generally |east for exposed soils
(which are often conpacted), internediate for herbaceous cover, and
hi ghest for forest soils

undi sturbed forest soils have nore frequent and | arger roughness
el enents capabl e of retaining snowrelt

frost penetration is lowest in soils protected by a forest canopy,
litter, or herbaceous vegetation, and hi ghest under bare soi

the nore gradual snownelt in forests pronotes neltwater infiltration

t he herbaceous cover of forest, grassland or hayland has a greater
capacity for filtering runoff than bare soils

Soil drainage conditions:

low - rapidly or well drained; noderate -inperfectly or noderately-
wel | drained; high - very poorly or poorly drained

the nore poorly drained soils are the primary source areas of snownrelt
and stormrunoff by “saturation overland flow - where the groundwater
table is at the soil surface, neltwater and precipitation cannot
infiltrate and are either stored on the surface or run off

imperfectly to noderately-well drained areas which occur al ong sl ope
bases, drainage lines and other sites of drainage concentration are
areas likely to becone saturated and produce surface runoff during
snownrel t

coarse-textured soils (sands and gravel s) have higher infiltration
capacities and are less frost susceptible than fine-textured soils
(silts and cl ays)

Flood frequency:

low - nil or rare flooding; noderate - occasional flooding; high -
frequent flooding

flooding of feeding sites carries contanminants to receiving waters in
nost cases; " frequent' refers to flooding once every 1 to 3 years (e.qg.
a lowlying floodplain or wetland fen) and " occasional'
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refers to flooding once every 4 to 25 years (e.g., a higher floodplain
surface or alluvial fan)

Runoff storage:

| ow - good; noderate - limted; high - absent

water quality inpacts are | essened where contaninated runoff is
trapped by depressions, surface roughness el enents, or structures such
as berns and cont ai nment basi ns

“good' runoff storage inplies total interception and storage of runoff
produced at the feeding site; "linted refers to only partial runoff
st or age

Slope position:

| ow - upper slope; noderate - md-slope; high - | ower slope

| oner slope (or “receiving') sites intercept runoff from upslope and
are generally closest to receiving waters

upper slopes (or “shedding' sites), hill crests, and sites where
upsl ope runoff is diverted (for exanple by a ditch) are least likely to
sustain surface runoff

Wintering area factors

Setback distance:

low - >200 m noderate - 100-200 m high - <100 m

di stance i s neasured al ong the drai nage pathway (not necessarily in a
direct line)

t hreshol d di stances are assigned in the rating system although, in
practice, sites are evaluated according to actual distance (for exanple,
a site within 30 mof a watercourse poses a greater hazard than one
within 60 m; the 100 mdistance is based on results reported by
researchers investigating attenuation of pollutant |oads carried by
sheet runoff across frozen surfaces - it should be recogni zed that
concentrated flow al ong drai nage lines can readily transport pollutants
hundreds of nmetres to a channe

set back di stances less than 30 m (without witten authorization)
violate the Code of Agricultural Practice for Waste Managenent

Feeding site size:

low - <1 ha; - noderate - 1-4 ha; high - >4 ha

except in cases of low livestock density nbst snow and ice neltwater
runs off the conpacted, frozen surfaces of feeding areas

the larger the feeding site the greater the probability of surface
runof f bei ng produced

Feeding site orientation:

| ow - across slope; noderate - internediate; high - downsl ope

t he downsl ope di stance that runoff travels within a feeding area
controls the opportunity for runoff to take place - where cattle are fed
across a slope (along the contour) contami nants are less likely
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to be entrained by runoff than if the feeding site is oriented downsl ope
Livestock density in feeding site:

- low - <40 aninmal unit nonths/ha; noderate - 40-200 auni ha; high - >200
auni ha

the lower the livestock density in a feeding site the |ower the
availability of contaminants and the greater the opportunity for
neltwater to infiltrate the ground

manur e produced by 40 ani mal unit nont hs/ha approxi nates a grass-
| egune crop's annual nutrient requirenents

densities above 200 aninmal unit nonths/ha are typical of confined
feedlots

Livestock use:

| ow - <200 aninmal unit nonths; noderate - 200-400 aum high - >400 aum

the lower the livestock use of a site the lower the availability of
cont ani nant s

total livestock use of a feeding site is used to scale its potenti al
impact - i.e., a larger herd at a given site has a higher inpact rating
Livestock water:

|ivestock use of a natural water source nmay pose an additiona
pollution risk, especially if uncontrolled by fencing

Runoff observations

di rect observations of the snowrelt runoff process are the nost
i mportant conponent of the assessnent process
susceptibility to dispersed or convergent runoff patterns is noted
daily and yearly variations in runoff processes should be recognized
wat er sanpling and anal ysis of phosphorus concentrati on upstream and
downstream of feeding sites can provide a clear indication of water
qual ity i npact
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APPENDIX 2. ASSESSMENTS OF REPRESENTATIVE WINTERING AREAS
IN THE CARIBOO REGION.



SITE: A
INSPECTION DATES:

PHOSPHORUS DELIVERY POTENTIAL:

Terrain _runoff factors

Slope gradient
Vegetation

cover
Drainage

conditions
Flood

frequency
Runoff storage
Slope position
Terrain runoff rating

WATER QUALITY:
COMMENTS:
POTENTIAL IMPACT:

SITE MAP:

LIVESTOCK WINTERING AREA ASSESSMENT

: <2-5%

. herbaceous

> well drained

2 il
. absent

mid-slope

: moderate

: no sampling

WATERBODY:
AERIAL PHOTO:

Wintering area factors

Setback distance
Wintering area - size
- orientation
- livestock density
- livestock use
Livestock water
Runoff _observations

Phosphorus delivery rating

low

Scale:

:100m to creek

: 0.4ha

. across slope

: low

: low

> waterer

: no runoff to creek observed

: small herd fed in narrow band acrossslope minimized runoff




SITE: B
INSPECTION DATES:

LIVESTOCK WINTERING AREA ASSESSMENT

WATERBODY:
AERIAL PHOTO:

PHOSPHORUS DELIVERY POTENTIAL:

Terrain_runoff factors

Slope gradient
Vegetation
cover
Drainage
conditions
Flood

frequency
Runoff storage

Slope position
Terrain runoff rating

WATER QUALITY:
COMMENTS:
POTENTIAL IMPACT:

SITE MAP:

Wintering area factors

2-15% Setback distance :100m to floodplain; 250m to channel
Wintering area - size : 0.8ha
. herbaceous - orientation . intermediate
- livestock density : moderate
: well drained - livestock use : low
Livestock water . waterer
2 il Runoff _observations : limited runoff to floodplain observed
: absent
: mid to upper slope
: low - mod Phosphorus delivery rating .| moderate

: no sampling

: use of upper slope areas only recommended

:low moderate

Scale:




LIVESTOCK WINTERING AREA ASSESSMENT

SITE: C WATERBODY:
INSPECTION DATES: AERIAL PHOTO:
PHOSPHORUS DELIVERY POTENTIAL:
Terrain _runoff factors Wintering area factors
Slope gradient : <2% Setback distance . 500m to lake
Vegetation Wintering area - size : 6ha
cover : herbaceous - orientation . intermediate
Drainage - livestock density : moderate
conditions - well drained - livestock use . high
Flood Livestock water . waterer
frequency il Runoff observations : limited concentrated surface runoff
Runoff storage : limited observed; no flow to lake
Slope position . upper
Terrain runoff rating : low Phosphorus delivery rating : low
WATER QUALITY: :no sampling
COMMENTS: : low gradient, upper-slope site suitable for large herd
POTENTIAL IMPACT: . low

SITE MAP: Scale:




SITE: D
INSPECTION DATES:

LIVESTOCK WINTERING AREA ASSESSMENT

WATERBODY:
AERIAL PHOTO:

PHOSPHORUS DELIVERY POTENTIAL:

Terrain_runoff factors

Slope gradient
Vegetation
cover
Drainage
conditions
Flood

frequency
Runoff storage

Slope position
Terrain runoff rating

WATER QUALITY:

COMMENTS:

POTENTIAL IMPACT:

SITE MAP:

Wintering area factors

:<2% Setback distance :30-50m from channel, but adjacent to
Wintering area - size flood plain : 6ha
herbaceous - orientation . across slope
: imperfectly - livestock density : moderate
drained - livestock use : moderate
: occasional @ Livestock water . creek
lower margin Runoff observations :runoff to inundated flood zone
limited observed
. lower
: high Phosphorus delivery rating : high

: no sampling
. alternate site or extensive runoff containment required

. moderate to high

Scale:




SITE: E
INSPECTION DATES:

LIVESTOCK WINTERING AREA ASSESSMENT

PHOSPHORUS DELIVERY POTENTIAL:

Terrain_runoff factors

Slope gradient
Vegetation
cover
Drainage
conditions
Flood

frequency
Runoff storage

Slope position
Terrain runoff rating

WATER QUALITY:
COMMENTS:
POTENTIAL IMPACT:

SITE MAP:

. <2-5%

: herbaceous
. moderately -
well drained

2 nil

. absent
: lower
- high

WATERBODY:
AERIAL PHOTO:

Wintering _area factors

Setback distance
Wintering area - size
- orientation
- livestock density
- livestock use
Livestock water
Runoff _observations

. adjacent to drainage line
. 6ha

. intermediate

: moderate

: high

. lake

(o]

Phosphorus delivery rating : high

: no sampling, but visibly contaminated

: runoff along drainafe line to lake

bserved

. large feeding area produces considerable runoff; containment may not be feasible

. high and alternate site recommended

Scale:



LIVESTOCK WINTERING AREA ASSESSMENT

SITE: F WATERBODY:
INSPECTION DATES: AERIAL PHOTO:
PHOSPHORUS DELIVERY POTENTIAL:
Terrain runoff factors Winterina area factors
Slope gradient T <2% Setback distance . 50m to channel
Vegetation Wintering area - size : 5.5ha
cover : herbaceous - orientation : downslope
Drainage . imperfectly to - livestock density : moderate
conditions mod-well drained - livestock use . high
Flood . occasional on Livestock water : creek
frequency lower slope Runoff observations :runoff to creek observed; runoff
Runoff storage : absent from upslope crosses feeding area
Slope position . lower
Terrain runoff rating . high Phosphorus delivery rating : high
WATER QUALITY: . grab sampling above and below site indicate elevated phosphorus loading
COMMENTS: ot SRS SRR £oReEgg o lov:runof dversion and
POTENTIAL IMPACT: . high and alternate site recommended

SITE MAP: Scale:




Ranch
code*

602

678

895

326

959

558

353

577

866

305

813

189

878

683

285

*Ranches are coded by random number to maintain confidentiality.
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Appendix 3. Changes in livestock wintering practices, 1994-96.

Number and impacts of feeding sites

1994

1-low

2 - low

1 - low-moderate

1- low-moderate

1 - moderate

2 - low

1 - moderate

1-low
1-low

1 - low-moderate

1-low
1 - low-moderate

1-low
2 - low
2 - low

1 - low-moderate

1 - moderate
1-low

1 - low-moderate
1 - moderate
1-low

1 - low-moderate
6 - moderate
1-low

1 - low-moderate
1 - moderate

1 - moderate-high

1996
1-low
3 -low
1 - low-moderate
1 - moderate

1- low-moderate

3 - moderate
2 - low

1 - moderate
1-low
1-low

1 - low-moderate
1 - moderate
1-low

1 - moderate
1-low

2 - low

2 - low

3 - low-moderate
1 - moderate-high

1-low

2 - low-moderate
1 - moderate
1-low

2 - low-moderate
2 - moderate

2 - low-moderate
2 - moderate

Description of changes in
wintering practices

unchanged

1994 sites unchanged; two new sites assessed

1994 sites unchanged; two new sites assessed

unchanged

fencing of livestock 30 m from creek almost
completed

feeding site moved

1994 sites unchanged; one new site assessed

feeding sites unchanged; low-moderate site
reclassified as moderate

feeding site unchanged
feeding sites unchanged
feeding sites unchanged

use of livestock confinement along creek
curtailed; one higher impact site used

wintering practices unchanged; one site
reclassified as two

four sites close to creek abandoned; one new
low-moderate site occupied; two moderate
sites remain unchanged

two sites unchanged; moderate-high site

improved to low-moderate; new moderate
site occupied

...cont'd.
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Appendix 3, cont'd.

Ranch Number and impacts of feeding sites Description of changes in
code 1994 1996 wintering practices
442 1-low 1-low feeding site further back from creek
862 1-low 1-low site well back from lake; not reinspected
848 1-low 3-low moderate-high site abandoned; two new, low
1 - moderate-high impact sites occupied
569 3-low 1-low numerous site changes, but not resulting
1 - low-moderate 1 - low-moderate in overall improvement
3 - moderate 1 - moderate

2 - moderate-high

831 1-low 1-low feeding site unchanged
555 2 -low 2 - low feeding sites unchanged
470 2-low 2 - low feeding sites unchanged
689 1 - low-moderate 1 - low-moderate feeding site unchanged
364 1-low 1-low feeding sites unchanged
1 - low-moderate 1 - low-moderate
957 2-low 1-low one site unchanged; a slight relocation of one
1 - low-moderate site increased potential impact; one
1 - moderate moderate impact site occupied
267 1-low 1-low feeding site unchanged
426 1-low 2 - low three new sites assessed; no improvements at
1 - moderate 3 - moderate established sites
954 1-low 1-low feeding site unchanged
952 1-low 1-low feeding sites unchanged
1 - low-moderate 1 - low-moderate
669 2-low 2 - low three sites unchanged; moderate site
1 - low-moderate 3 - low-moderate upgraded to two low-moderate sites
1 - moderate
174 1-low no sites no livestock in 1996

1 - low-moderate

215 1 - low-moderate 3 - low-moderate feeding sites shifted to upgrade moderate
1 - moderate site to two low-moderate sites

...cont'd.



Ranch
code

571

310

697

905

Total:

Number and impacts of feeding sites

1994

2 - low

2 - moderate

2 - low
1 - moderate
1 - moderate-high

1-low
1 - moderate
1 - moderate-high

42 - low

15 - low-moderate
21 - moderate

4 - moderate-high
82 - total

24

Appendix 3, cont'd.

1996

1-low
1 - moderate

1 - moderate

no sites

1-low
1 - moderate
1 - moderate-high

38 - low

23 - low-moderate
20 - moderate

4 - moderate-high
85 - total

Description of changes in
wintering practices

downslope relocation of one feeding site
increased potential impact

fewer livestock being fed - only one site in use

ranch now owned by ranch 895

feeding sites unchanged
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