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BANNOCK CREEK - BASTN DESCRIPTION

The Bannock Creek Basin lies about 10 miles southwest of Pocatello,
Idaho (See Figure 1). Bannock Creek drains the valley between the Deep
Creek Mountains on the west and the Bannock Range on the east. It rises
in Oneida County about 15 miles south of the boundary of the Fort Hall
Indian Reservation. The creek flows north, crosses the Michaud Flats
area of the Snake River Plainat the northern end of the two mountain
ranges and enters the American Falls Reservoir. - The total basin area
above the I-~15W bridge is 413 square miles. The area within the Reser-
vation is 154 square miles, or 37 per cent of the total basin.

Bannock Creek receives the flow of several perennial tributaries,
Three of the most important, in downstream order, are West Fork, Moon-
shine Creek, and Rattlesnake Creek. West Fork originates in a group of
springs at the base of West Fork Camyon in the Deep Creek Meuntains.

It flows easterly and enters the Reservation before joining Bannock Creek.
The West Fork basin includes 14.6 square miles, of which only 0.8 square
miles, or five per cent, lies within the Reservation.

Moonshine Creek also originates in the east flank of the Deep Creck
Mountains, north of Bannock Peak. Three tributaries, Keogh Creek, Sawmill
Creek, and Squaw Creek contribute to its flow from the uplands. Much of
the baseflow is apparently contributed by springs near the Arbon Valley
floor, prior to the stream entering Bannock Creek. The basin contains
44.2 square miles, of which 33.3 square miles, or 75 per cent, lie within
the Reservation.

The third main tributary, Rattlesnake Creek, enters the creek below
Moonshine, draining the Bannock Mountains te the east of Arbon Valley.
Rattlesnake Creek begins north of Bradley Mountain, and flows northvesterly,
intercepting the tributary flows of Clifton Creek, Crystal Creek, and
Midnight Creek. The entirebasin contains 79.6 square miles, with the lower
7.7 square miles or 11 per cent within the Reservation.

Two other smaller tributaries enter Bannock Creek: Starlight Creek
from the west, and Birch Creek from the east. The Starlight basin contains
15.3 square miles, of which 14.8, or 96 per cent, lies within the Resar-
vatiomn.

Below these tributary flows, Bannock Creek crosses, and can be
diverted into the Michaud Unit of the Fort Hall Irrigation Project. The
irrigation project is usually in operation from mid-April to mid-October.
Throughout this time, 30 cfs of water is withdrawn from Bannock Creek at
the Bannock Pump House (T. 7S, R. 33E, Sec. 6 SESW). Upstream from the
Michaud Unit, several small irrigation ditches divert water from Bannock
and Rattlesmake Creeks, forming the Bannock Creek Minor Irrigation Units.



Figure 1, Map of Bannock
Creek Watershed and

Sampling Stations,



BANNOCK CREEK - BASIN DESCRIPTION (Continued)

The mean annual precipitation that falls on the Banmock
Creek Basin is approximately 18 inches, ranging from ten near
the Snake River Plain to approximately 25 inches at the upstream
end. Using the analysis prepared by Mundorff and others (1964),
the basin should yield the equivalent of 6.0 inches of water
over the entire basin (see Figure 2 and Table 1).

All of the reservation portion of the Bannock Creek basin
lies withing Power County, and within the Power County Soil
Conservation District. The upper ten miles of Bannock Creék and
approximately sixteen square miles of the basin (4% of the total)
lie in Oneida County. This land is part of the Oneida County
Soil Conservation District. A small part of the eastern portion
of the Bannock Creek basin along the Wild Horse Divide is within
Bannock County. This area is only six square miles, or 0.01% of
the total basin area. It is part of the Portneuf Soil and Water
Conservation District.



Figure 2. Schematic,
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Table 1. Bannock Creek Water Budget, 1978
(after Balmer and Noble 1979)

Inchgs CFS Acre/Feet
Input - Precipitation 18 548 396,500
Evapotranspiration 12 365 264,300
Total Runoff 6 183 132,200
Surface Water Flow 2.9 88.5 64,100
Ground Yater Flow 3.1 94.5 68,400

(413 Sq. mi.)




II.

Methods and Materials

This study was designed to assess the impacts of non-point
sources in the Bannock Creek Watershed, document loadings leaving
Bannock Creek and entering American Falls Reservoir, and to identifwv
critical areas in the watershed that are causing degradation of the
water quality.

Five main-stream stations and a series of tributary and irrigation
return flow stations were sampled (Table 2). Suspended sediment was
measured with a depth integrating sampler (DE-48) when homogeneity of
the water column could not be assured. Nutrients, minerals, and other
solids were measured on grab samples collected at suvd-surface, at mid-
stream. Dissolved oxygen, temperature, and pH were measured potentio-
metrically in the field. All laboratory tests ware conducted bv the
Ldaho Bureau of Laboratories, and followed the procedures referenced in
Table 3. Discharge was measured with a current meter, following
standard discharge measurement procedures (U.S. Bureau of Reclamation,
1975).



Table 2 Stations sampled in the Bannock Creek Intensive Survey, all "s"
stations are on the main stream of Bannock Creek

Station Number of Times
Number Location Sampled Thig Study

55 Downstream of concrete channel at I-80 bridge 6
sS4 County Road 0.5 miles upstream of S5 7
S3 Below junction with Rattlesnske Cresk 4
32 Below Pauline 5
S1 4 miles below Arbon Post Office )
T1 Rattlesnake Creek at mouth 4
11 Bannock Creek above Arbon 2
12 Bamnock Creek at Arbon Post Office Road 2
I3 - West Fork Creek at mouth

I5 Mocnshine Creek at mouth 1
I7 Starlight Creek at mouth 2
18 Rattlesnake Creek at head of lower valley 2
I% Rattlesnake Creek at toe of upper valley 2
110 Rattlesnake Creeﬁ at County Road 1
111 Clifton éreek at mouth 2
I12 Rattlesnake Creek below Crystal 2
I13 Crystal Creek at mouth 1
I14 Midnight Creek at mouth 2
D1 Big Siphon wasteway 3

b2 Bannock Drain 3



Table 3

Variable

Conductance

Tot. Hardness

pH

Residue

Non-Filterable

Total
Turbidity
Arsenic
Boron
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium

Zinc

Summary of Water chemistry methods used in the study,
references are citations in the EPA Methods Manual (U.S.E.P.A.

Hethod

Y81 Specific Conductance Meter
Titrimetrie, EDTA
Electrometric Corning meter
Gravimetrie, Dried at 103-105°C
Gravimerric, Dried at 103-1053°C
Nephelometric, Hach

AA, Furnace

Colorimetric, Curcumin

AA, Furnace

Titrimetric, EDTA

AA, Direct Aspiration

AA, Direcé Aspiration

AA, Direct Aspiration

AA, Direct Aspiration

AA, Direct Aspiration

AA, Direct Aspiration

Cold Vapor, Manual

AA, Direct Aspiration

AA, Direct Aspiration

AA, Furnace

AA, Direct Aspiration

AA, Direct Aspiration

All

258.

272,

273.

.
[

=

. N .
= Ly

ha

(8]



Table 3 {Continued)
Variable
Alkalinity

Chloride

Fluoride
Nitrogen
Nitrogen
Nitrate-Nitrite
Phosphorus
Silica, Diss.
Sulfate

Chemical Oxygen
Demand

0il & Grease-Total
Recoverable

Method

Titrimetric (pH4.5)

Titrimetric, Mercuric Nitrate
Potentiometric, Ion Selective Electreode
Ammonia, Colorimetric, Automated Phenate
Total Kjeldahl-

Colorimetric, Maznual Cadmium Reduction
Colorimetric, Automated, Ascorbic Acid
Colorimetric

Turbidimetrie

Titrimetrie, Low Level

Gravimetric, Separatory Funnel Extraction

Reference No,

310.1

340.2

350.1

L
w
.
L

L
un
L
L

[
o
W
I~

370.1

375.4

410.2

413.1



ITTI. ANALYTEICAL TECHNIQUES

A,

Sediment Rating Curves

Sediment rating curves are a mathematical expression of the
relationship between stream discharge and susvended sediment
concentrations. The slopve and intercept of the curve will be
influenced by the hydraulic geometry of the stream, and the water-
shed characteristics. Curves constructed for relatively small
watersheds, with relatively uniform watershed characteristics,
will have uniform sediment:discharge relationships. These relation-
ships, plotted as linear regressioms, are useful predictive tools
in watershed management. They quantify predicted sediment
concentrations at any given discharge in the watershed. They may
continually be expanded and refined by adding more points to the
line and recomputing the regression. Specific problem areas will
stand out as having measured sediment concentrations in excess of
those predicted for a given discharge (Idaho Department of Health
and Welfare).

Universal Soil Loss Equatiom (USLE)

Major erosion factors and the determined numeral relationships
of these factors to soil loss rates have been incorporated in the
universal soil loss- equation (USLE). The USLE can be used to
predict annual soil losses from sheet and rill erosion by rainfall
and its associated runoff on specific fields.

The equation is:

A = RKLSCP
Where:

= Soil loss in tons per acre per year

Rainfall and runoff erosivity index

S0il erodibility factor

Combined effects of slope length and steepness
= Cover and management factor

= Supporting practices factor

I}

L

Lo I o SV I -
1



III. B. Universal Soil Loss Equation (Continued)

In 1975, the Soil Conservation Service mapped s0il loss rates in
Idaho counties, based on the USLE. These maps were compiled to prepare
a map of so0il loss rates for the Bannock Creek basin (Figure 3). Where
s01ll loss exceeds 5 tons/acre/year, soil is being lost at a greater rate
than it is being replaced by weathering. The immediate effect is low-
ered crop production and eventually the entire topsoil horizon can be
lost.,

The USLE predicts soil erosion rates, but it does not directly
predict sediment yields of affected streams. Eroded materials often
move only short distances and may be deposited outside of any stream
system. The sediment delivery ratio is defined as the ratio of sedi-
ment delivered at a location in the stream system to the gross ernzion
from the drainage area above that point. The size of the drainaze
area is the most important factor influencing the sediment delivery
ratio because the distance of sediment transport to downstream points
is greater on larger watersheds, and the opportunities for deposition
enroute are more numerous. The Soil Conservation Service has developed
@ table relating drainage areas in square miles to the sediment delivery
rating (EPA, 1975). For the present study, the following formula was
derived based on the Soil Conservation Service table:

Y

0.30 X ~0.24

Where:
Y = Sediment delivery ratio
X = Drainage area in square miles

For the present study, individual soil loss areas were planimetered
to determine their area. The resulting area (acres) was nultiplied
by the soil loss rate (toms/acre/year) to give the annual soil loss
(tons/year) for the individual area. The areas were totaled and the
sediment delivery ratio.was applied to give the sediment yield in
tons/year for the entire basin.

III. C. Water Quality Index *

Bannock Creek water quality conditions were summarized and evaluated
by using EPA's Water Quality Index (WQI). The Water Quality Index reduces
the mass of data to a single overall measure which expresses the quality
of a stream or river. The index is an aggregation of a standardized set
of variables and associated criteria which provides a means for measuring
and comparing water quality status with respect to fishable/swimmable
water quality goals. Sub-indices are calculated for ten pollution cate-~
gories. An overall WQI number for each station is then calculated from
these sub-indices which are weighted by the relative severity of the
criteria being exceeded for each group.



Figure 3. Major
USLE Divisions on the
Bannock Creek Watershed

(tons/acre/year).



IIT. C. Water Quality Index * (Continued)

The WQI numbers span a scale from zero to 100, with zero meaning no
evidence of pollution and 100 indicating severe pollution. Twenty is
used ag a break point for variables which exceed minimum criteria. There-
fore, less than 20 indicates a stream which on the average experiences no
or minimal pollution. Sixty is used as the break point indicating severe
pollution.

Criteria

Criteria used in evaluating the water quality data are shown in
Table 4. Criteria for the temperature, dissolved oiygen, ©H, and bac-
teria cdtegories are from the IDAHO WATER QUALITY STANDARDS A00D WASZT - .
WATER TREATMENT REQUIREMENTS, IDHW (1980), =xcept for the szlimonid
spawning dissolszd oxvgen eriteria. Criteria for the trophic, aes-—
thetics, and solids categories are from the EPA Water Quality Index
program which are primarily based on EPA, 1976, QUALITY CRITERIA FOR

WATER.

Water Quality Condition

An annual and seasonal Water Quality Index (WOI)} was calculated.
The annual WQI is an overall average for the water year - mounths with
missing data are interpolated from adjacent months. The seasonal WQI
is calculated from three consecutive months.with the highest WQI.

Color Water
Code Rating Quality Explanation
Index :

Blue Very Good 0-10 High quality, no detected pollution

Blue Good 10-20 On average no pollution, or minimally
polluted

Yellow Fair 2040 Intermittently or moderately polluted

Yellow Poor 40-60 Polluted, does not meet water quality
goals

Red Very Poor 60-100 Severe pollution, certain protected
uses inhibited by pollutants

I.D. Insufficient data

* Description modified from: IDAHO WATER QUALITY STATUS REPORT 1980,
Idaho Department of Health and Welfare, Division of Environment




TABLE 4 - WATER QUALITY CRITERIA

TEMPERATURE CATEGORY

Maxinum Temperature, ©C

OXYGEN CATEGORY

Minimum Dizsolved Oxygen, mg/l

Dissolved Oxygen Per cent
Saturation - ¥

pH CATEGORY

pH ~ standard units

BACTERIA CATEGORY

Maximum Fecal Coliform
nunber per 100 ml

TROPHIC STATUS

Maximum Nutrient, mg/1l

AESTHETIC CATEGORY

Maximum Turbidity, NTU

SOLIDS CATEGORY
Maximum Dissolved Solids,
mg/ L
Maximum Suspended Solids (88),
mg/1
INORGANIC TOXICITY

Unionized Ammonia, mg/l

[os e

19
28

o L Gy
OO0

80
120

o

50 fecal

25

500
750
23
80

Class

Cold Water Fishery
Warm Water Fishery

Cold Water Fishery
Warm Water Fishery
Salmonid Spawning & Rearing

Minimum
Maximum

Minimum
Maximum

coliform/100 ml-
AA Tecreation

inorganic nitrogen
total phosphorous

2ll classes

dissolved solids

conductivity, micromhos
55, Cold Water Fishery
58, Warm Water Fighery

unionized ammonia



Iv.

A, MEAN WATER QUALITY CHARACTERISTICS

Average concentration of several variables in the Bannock
Creek watershed are presented in Table 5. These are average
values, which lose the precision of raw data. In many cases, the
geasonal extremes vary dramatically so annual means should be
interpreted with caution.

B. WATER QUALITY INDEX

Water Quality Indexes (WQI) were calculated from only
station: Bannock Creek near the mouth, Station 85. The results
of those calculations are presented in Table 6. In general, they
show the stream to be severely polluted by suspended sediments
during the worst three months (April-June). During this period,
the overall WQI for the creek ranges from 97.5 to 99.9. A WQI of
100 is the most polluted WQI possible. On an annual average, the
WQI ranges from 69.3 to 74.4, still indicating severe pollution.
Specific variables selected as yellow (WQI220) on an annual
average are: Fecal coliform bacteria, Nitrogen plus Phosphorus,
Turbidity, and Suspended Sediment.



Table 5., Mean Water Qualitv Characteristics

Total NCq Total  Total Fecal -

Water Solids _ Phos- + Alke-  Hard- Coli-
Station Temp.  COD |Total |Suspended| nhorous NOa NH3 linicv ness Cond. Turb. form
Sl{n=4) 7.9 19.2 803 73 0.18 0.7116.20 277 415 {1092 |26.9 125.6 -
S2(n=4) 9.6 14.4 678 71 0,15 0.67 (0.14 258 368 | 998 | 14.4 48.4
53(n=4) 11.5 14.0 556 170 0.24 0.41(0.10 248 315 720 j35.2 69.0
S4(n=4) 8.3 17.5 658 365 0.30 1.3810.10 258 321 765 |61.0 158.0
S5 (n=5) 12.1 22.2 673 258 .35 0.85610.14 252 302 781 153.8 123.4
Tl{n=4) 10.3 20.4 544 309 0.32 30.3840.20 232 250 586 ;51.8 113.7
Il* 10.0 | 25.61 1033 429 0.46 3.3110.19 264 348 11022 [190.0 10G.0
I2%% 15,2 24.8 566 131 0.22 {0.63]0.12 236 314 804 34.8 145.0
T 3ekk 3.3 204 19 0.04 0.03(0.01 346 2.1
T4 |
I5(n=1) | 22.0 405 i9 0.07 [0.06]0.05 236 272 617 2.6 16.0
16 : I
17 (n=2) 9.0 6.8" 405 11 0.08 |0.0310.07 236 262 599 1.6 90.0
I8{(n=2) 12.0 | 19.5" 570 390 | 0.34 {0.7410.11 220 252 542 56.0 80.0
I19(n=2) 9.0 1138.7: 3774 6870 | 2.28 0.64|0.19 337 232 504 16.0 130.0
I10(n=1)1 8.0 | 23.5: 788 ) 478 1 0.63 10.95(0.10 225 224 619 1102.0 100.0
Ili(n=2}| 7.0 [125.0: 2537 4111 ' 1.76 {1.72]0.12 256 1 28% 1 732 1 12.0 100.0
I12{n=2) 6.0 | 30.2! 804 810 I 0.51 0.88]0.12 252 304 742 82.2 100.0
I113(n=1) 5.0 ] 13.2 296 100 | 0.2%F ]0.19}0.05 195 208 395 39.0 60.0
114(n=2 6.0 | 14.8 281 43 1 0.12 10.1310.43 155 g 184 | 407 1 9.8 | 10.0

* Il - Bannock Creek above Arbon (n=1)
%% [2 - Bannock Creek at Arbon Post Office {(n=2)
#%% T3 ~ West Fork Creek at mouth (n=1)

+ Note that when solids concentrations are very high, test precision becomes more
important. Suspended Solids may exceed Total Solids on isolated samplas. 1In
actuality, 95% confidence intervals around grab analyses would include both wvalues.



TABLE 6.  Average Monthly WQI, Bannock Creek near the mouth
Average Monthly WQI

Variable " * = * .
Selected*® Jan | Feb § Mar | Apr | May |June |July jAug |Sept. Oct Nov [Dec.
femperature 0 0 2 3 5 0 3 6 4 3 1
Diss. Oxygen 0 2 6 7 9 11 10 9 7 4 2
oH 4 13 17 10 4 5 10 | 14 1] 9 6
Tecal Coliform 6 12 18 28 38 49 36 47 58 2 4 3
[morganic N plus
[otal Phosphorous| 47 51 55 55 54 60 58 56 53 S1 1 49
furbidity 51 57 53 43 34 18 23 29 34 40§ 4o |
susp. Solids 40 66 93 95 28 100 40 40 40 40 &30 L]
ladioactivity e SO B et Nojdatg —f=wsomepmm el
Jrganic Toxdeity | — e T — ====NO| data —rj=m——— i m e e
fetals 10 10 10 10 10 10 10 10 10 10 1 10
These were WQL values estimated from adjacent months.
'ARTARLE ANNUAL AVERAGE HIGH 3 MONTHS
'ELECTED ANNUAL WQI COLOR WQIL Color Months
‘emperature 2.2 Blue 4.2 Blue Aug.-0ct.
Yiss. Oxygen 5.9 Blue 3.8 Blue Jul.-Sept.
H 10.6 Blue 17.7 Blue Feb.-Apr.
'‘ecal Coliform 25.1 Yellow 46.8 Yellow Jul-Sept.
norganic N plus
'otal Phosphorous 53.7 Yellow 57.8 Yellow Jul.-Sent.
urbidity 41.0 Yellow 57.6 Yallow Feb.-‘pr.
usp. Solids 61,2 Red/Yellow 97.5 Red Apr.-Jun=
Aadioactivity ———No{jda ta——mm e e e e
rganic Toxicity Nojldatg————=mmujm e - — ———=
letals 10.0 Blue 10.0 Blue Jan.~-Mar




Bannock Creek Watershed Sediment Rating Curve (n = 34)

Flgure 4.
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Bannock Creek Near Mouth (n = 12)

"Station Specific” Sediment Rating Curve

Figure 5,
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Table 7. Predicted sediment transport in the Bannock Creek Watershed.
Predictions based on hydrographs in Balmer and Noble (1979)
and the sediment rating curve in Figure 4.

Time Period Predicted Sediment
Station May 31-Mav 31 Transport in tons/yr.
Upper Bannock Creek at gauge 1975-1976 2911.5
1976-1977 443.6
1977-1978 566.2
3 year mean = 1307.1, s.d. = 1390.8, c.v. = 106.47%
Lower Bannock Creek at gauge 1975-1976 | 68,207

1576-1977 7,419



v,

SEDIMENT-DISCHARGE CURVES

All sediment and discharge data from this study {34 points) were
used to generate a sediment rating curve for the Bannock Creek water-
shed (Figure 4). The formula for that curve is:

Watershed

Logyy Sediment (mg/l) = 1.145 + 0.826 LogigQ

Q = Discharge in cfs; n = 34; r2= 0.42

A second curve (Figure 5) was developed for the data cellected
"near the mouth", as a station specific curve. The formula for that

curve is:

Logyp Sediment (mg/l) = -2.27 + 0.267 LogigQ
2

Q = Discharge in ecfs; n =.12; "= 0.95
The watershed formula was used in conjunction with a hydrograph
presented by Balmer and Noble (1979) to predict sediment yield in

previous years.

The mean monthly discharges from 1975 (Figure 6) were individually
entered (as Q) into the sediment:discharge curve. Sediment (in mg/l)
was predicted. Sedimént concentration, multiplied by flow for that
month, gave lecadings in tons per month. The sum of twelve such
calculations resulted in predicted annual sediment transport in tous

per year (Table 7).



Iv.

USLE Prediction of Sediment Yield

Sediment yield predicted by the USLE and the sediment delivery
ratio amounts to 51,365 tons/year at the mouth of Bannock Creek
(See Fig. 7).



Table 8 Soil Loss and Sediment Yield in Bannock Creek and Rattlesnake Creek

Drainage Area Per Cent Annual So0ll Loss Sediment Delivery Annual Sediment Yield

Basin (square miles) Dryfarm (tons/yegr) Ratio (tons/year)
Bannock Creek © 413 24,47 733,779 0.07 51,365

Rattlesnake Creek 80 43.2% 103,194 0.10 10,319



RELATIONSHIP BETWEEN USLE AND SEDIMENT RATING CURVE
PREDICTIONS

Annual sediment yield predicted by the USLE (51,365 tons)
agrees closely with the yield predicted by the sediment rating
curve and hydrographs for 1975-1876 (68,207 tons). (The yield of
7,419 tons for 1%876-1977 is substantially lower since that year
was a drought year.) The methodology of basin modeling in this
case is a valid one and can be used in similar studies in the
future.

CRITICAL ERCSICN AREAS IN THE BANNOCK CREEK WATERSHED

Critical areas were considered to be those areas with
erosion rates of five tons/acre/year or higher. These areas are
mapped on Figure 6. Upper Bannock Creek and Rattlesnake Creek
are stream segments severely impacted by agriculture.
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Implications for Future Studies

These results have illustrated the use of the USLE model in
predicting soil loss from agricultural watersheds; however, the
delivery ratio is a critical element of USLE applications; more work
should be done to calibrate watershed specific delivery ratios or to
document the generality of present ratios.

Sediment rating curves are also critical elements of a water quality
study. The curve drawn for this report is indicative of conditions on
Bannock Creek during 1980. We would expect to see a measurable reduction
in both slope and intercept with the institution of improved management
practices. Curves for sub-watersheds such as Rattlesnake {resk may be
significantly higher and/or steeper than for the rest of the creek.

The shape of the curve for Bannock Creek, and the elevated points for
Rattlesnake Creek, stress two important implications for future studies:

1. Data at peak discharge is critical in determining a sediment rating
curve. The curve has no generality or utility without peak flow data.

2. Station selections are very important in Non-point Source Water Quality
studies, as is sample frequency. More samples on Rattlesnake Creek
and less on other sub-watersheds, or more high flow samples may have
measurably changed the shape of our curve.

Future investigations would do well to use the USLE in the planning
stages of a study. Then stations could be chosen to represent land use
problems as well as "background" sections of the watershed. Collection
frequency should be modified to adequately represent the entire hydro-
graph. Low flow sediment tramnsport rate will be ralatively uniform
over long periods of time. High flow (ascending and descending limb,
as well as peak flow) valves are critical to the ecology and geomor-
phology of the creek, but they occupy a minimal portion of the year.
Sample effort should be maximal during this period.



VI.

SUMMARY

Bannock Creek is a small, agricultural watershed in southeast Idaho.
The basin is partially on the Fort Hall Indian Reservatiom, several large
farms, and leases of Indian ground are active in the watershzd.

Bannock Creek and its tributaries were sampled for suspended sediment
load and chemical quality during 1980 and 1981. Five main stream stations
and a series of tributary stations were utilized. The data were used to
develop a sediment rating curve for the watershed, and a more specific
curve for the creek near the mouth. Land uses in the watershad were
mapped. The Universal Soil Loss Equation (USLE) was used to predict soil
loss from the watershed. USLE predictions and sediment rating curve measure-
ments were comparable within relatively wide limits.

Chemical quality of the creek was summarized with a Fater Quality Index
(WQI). Those results show the stream to be severely polluted with sediment
between Aprii and June. Serious water quality problems exist on an annual
basis with regard to sediment, fecal coliform bacteria, nutrients, and
turbidity.

Several critical erosion areas in the watershed are presented om a
basin map. It 1is recommended that Best Management Practices, and other
aggressive erosion control practices be instituted in these areas.
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APPENDIX A

DATA FOR BANNOCK CREEK STATIONS
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