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COVER PHOTOGRAPH

High altitude aerial photograph of the Ouwyhee
River, Idaho. The East Fork of the Owyhee River enters
from the right side of the photo. Red Canyon Céeek
(Station 14) enters from the north (top center), the
South Fork Owyhee River {Station 10) enters from the
south, Crutcher's Crossing (Station 6) is located just
east (right) of the mouth of the South Fork. Station 7
(near the Idaho-Oregon border) is just off to the left
of the photo. The photograph is from color infrared
at a scale of 1:725,000.

Photograph is courtesy of NASA and the Idaho Depart-

ment of Water Resources.
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ABSTRACT

A water quality survey of the Owyhee River in S.W. Idaho was conduct-
ed from August, 1976 to April, 1977 by the State of Idaho, Department of
Health and Welfare, Division of Environment. The survey was conducted to
help determine if the Owyhee River in Idaho qualifies for inclusion 1in
the National Wild and Scenic Rivers System.

The Duck Valley Indian Reservation appears to be a major source of
nutrients, solids, turbidity, trace metals, and bacteria. The South Fork
of the Owyhee River is the only tributary stream with an important dis-
cernible source of these same poliutants on the remainder of the river
system in Idaho. The river appears to recover rapidly downstream from
these sources..

The main stem of the Owyhee River (East Fork) in Idaho below the Duck
Valley Indian Reservation is of excellent water quality and suitable from

that standpoint to be included in the National Wild and Scenic Rivers System.
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PURPOSE OF STUDY

The primary purpose of this survey was to provide the Owyhee River
Study Team with water quality data to assist in determining the suit-
ability of the river for inclusion in the National Wild and Scenic Rivers
System.

Secondary purposes were the establishment of water quality status
of the river, to provide background water quality data for the river sys-
tem, and to make a preliminary assessment of the impact of nonpoint source

poliution on the river system.



INTRODUCTION

The Owyhee River System is located in southeastern Oregon, south-
western ldaho, and northern Nevada (see Figure 1). The entire river sys-
tem has a drainage area of 11,340 square miles (29,370 km?) (Ross and
Savage, 1967). The river begins in the Owyhee, Independence, Santa Rosa,
and Tuscarora mountains of southwestern Idaho and northern Nevada. The
river flows into Owyhee Reservoir in southeastern Oregon. The reservoir
is over 50 miles (80 km) Tong and has a surface coverage of 13,900 acres
(5625 ha) and a total storage of 1,120,000 acre feet (1.38 x 109 m3)
(McHugh, 1972). The river and tributaries flow northerly and meet the
Snake River south of Ontario, Oregon at river mile 392.3.

The portibn éf the Owyhee River under study for possible inclusion
in the National Wild and Scenig Rivers System ‘is 170 miles (274 km) 1in
Tength and runs from the western boundary of the Duck Valley Indian
Reservation in southwestern Idaho to the slack waters of the Owyhee Reser-
voir in southeastern Oregon.

The area of study encompassed by the present study includes the main
East Fork Owyhee River from the Idaho/Nevada border to the Idaho/0Oregon
border, approximately 85 river miles (137 km) in length. The major trib-
utaries studied include Battle Creek, Deep Creek, Red Canyon Creek and the

South Fork Owyhee River.



EGON Malheur County

IDAHO Owyhee County

OR
-

Juniper Mountain

+6775
5 )
> U
&
$) &
2 Sp
. “A\ 13
10 & N ) ..
P - 1
+5513 O“’)z,G
86 N,
(5 + 5265 Vep™,
[« LEGEND
' g,; e Sampie Station
' f’ — — - — State Boundary
- ~- — — Reservation Boundary
q Q& — —— Pipeline
S 3 + 5513 Elevation
5‘ ? Highway
é? Xp SCALE 1in=5mi
£ 0 5 10 /
3 4] 8 12]  16lkm
& /
/
I'_
3 /
" T NEvADA T 0T T

Figure 1.

— et e e e e e o e e e e o ——

Owyhee River

RIDDLE §
DUCK VALLEY
INDIAN RESERVATION
+5675
2 Yoz
1

Map of Owyhee River study area located in Southwestern Idaho.



Most of this area is semi-arid, high desert that comprises a plateau
of siightly more than 5000 feet (1524 m) in elevation, and lies south and
southeast of Juniper Mountain (see Figure 15).

In Idaho the land along the portion of the Owyhee River area of study
is under 88% Federal, 9% State (total 97% government), and 3% private
ownership. The Bureau of Land Management administers the majority of
the Tand in the area.

The predominant land use along the Owyhee River is grazing. Approxi-
mately 93 percent of this land is used in grazing. A1l of the Federal
land area back from the rim of the canyon is used by livestock under
pérmit from the Bureau of Land Management. Some grazing use occurs
within the canyon and a major cattle crossing is located at Crutchers
Crossing (sample Station 6) (see Figure 12).

The Idaho portion of the Owyhee River is in a free-flowing condi-
tion.

The U.5. Army Corps of Engineers and the Federal Power Commission
report no projects either existing or pending along the river. In
1965, the Bureau of Reclamation studied two potential dam sites in
Oregon above the Owyhee Reservoir but determined that the sites were not
economica]]y‘viabTe and all withdrawn Tand has been returned to the
Bureau of Land Management. Ross and Savage (1967) list the Owyhee River
as the Tleast important of 12 major river systems considered for theore-
tical water power.

The only structure across the river between the Duck Valley Indian Res-

ervation and the Idaho/Oregon border is the natural gas pipeline (Figure 1).



Presently the only irrigated land is located in the Duck Valley Indian
Reservation. This land is mostly in hay production. Idaho Department
of Water Resources (IDWR) (1976) has identified a large portion of land
south of the Owyhee River with irrigation potential. The U.S. Department
of Agriculture (1976) estimates that between 1975-1980, 23,840 acres
(9652 ha) will change from range and woodland to irrigated agriculture in
Owyhee County. Most of this is along the Snake River. IDWR (1976) notes
that as an alternative to present use, 10,000 acres (4090 ha) of land in
the Duck Valley Indian Reservation could be placed under irrigation.
However, there is generally not adequate water available during the entire
season to satify many of the existing water rights along the Owyhee River.
The Owyhee'Reservoir does not receive sufficient runoff to fill every year.

According to Gullidge (1972) "more than 162,400 acres of irrigated
Tand in this basin (Owyhee Subarea) have inadequate water supplies, and
opportunities for developing supplemental water are very limited".

Owyhee County had a 1970 population of 6,422 and a projected 1974
population of 7,500 (IDHW, 1974). The county is sparsely populated with
more than one square mile per resident.

Recreation in the form of hunting, fishing, rock collecting, camping
and general nature study occur much of the year. The river is being used
more and more by float boaters:inc1uding several commercial outfitters during
the high runoff period, mainly portions of April-dune, depending on the
amount of river flow.

No patented mining claims are Tocated along the Owyhee River. As

mentioned previously, some rockhounding occurs in the area.



According to Ross and Savage (1967) geologically the Qwhyee Riyer
flows through the Owyhee Uplands section of the Columbia Intermontane.
Province which is a high plateau. Most of the lavas of the Owhyee Uplands
are older than those of the Snake River plain to the north. Some basalt
flows are present but many of the rocks are rhyolites and welded tuffs.
"Structurally, the Owyhee Uplands section is an uplifted area; doming
and block faulting are common. Because the section is at a higher eleva-
tion and because erosion has been active over a Tonger time, the Owyhee
Uplands is one of the more deeply dissected divisions of the Columbia
Intermontane Province" (Ross and Savage, 1967). The river flows through
Cenozoic basalt flows of the Idaho and Snake River groups and Chalk Hills
formation most of its length in Idaho. A portion of the river in the
Duck Valley Indian Reservation flows through an area of late Cenozoic
alluvial deposits (Ross and Savage, 1967).

The climate of the Owyhee river area can be briefy described as

follows (from Rice, 1971):

Mean minimum temperature (January) 120 F. (-110 C)

Mean maximum temperature (January) 360 F. (2.20 C)

Mean minimum temperature (July) 48% F. (8.9° ¢) |
Mean maximum temperature (July 88° F. (31° ¢)

Mean annual precipitation 10-15" (25.4-38.1 cm)

The climate is typical cool desert with very hot summers and cold
winters. The winter of 1976-1977 produced very little precipitation
on the Owyhee River area. The USDA (1972a) reported that the area had 11
percent of average snow water depths as of February 1, 1977. USDA (1976b)
stated that the snow water depths as of March 1, 1977 had increased to 24% of
average and that the prospective streamflow is 31% of average for most of the

Owyhee River area in Idaho.



The vegetation of the Owyhee River system (according to Kuchler,
1964) is entirely sagebrush steppe. This is a dense to open grassland
with dense to open shrub synusia. The dominants of the area are big .

sagebrush (Artemisia tridentata) and bluebunch wheatgrass (Agropyron

specatum). Other major components include Artemisia arbuscuia, Bal-

samorrhiza sagittata, Festuca idahoensis, Lithospermum rederale, Lupinus

sericens, Oryzopsis hymenoides, Phlox spp., Poa nevadensis, P. secunda,

Purshia tridentata and Sitanian spp. Cheatgrass (Bromus tectorum) is a

common introduced grass. Riparian vegetation is found in the canyon along
the rivér with occasional scattered juniper trees. Some endangered or
threatened plants may occur in the area under study (Henderson et al.,

1977).

PAST STUDIES IN THE AREA

No water qualitysurveys have previousiy been conducted on the Idaho
portion of the Owyhee River.

The U.S. Geological Survey (USGS) has a flow station near Owyhee,
Nevada near our station #1. This recorder has been operating since 1939.
The USGS also has a flow measurement station on the South Fork Owyhee
River just south of the Idaho/Nevada border, operating since 1955. The
nearest downstream gage to the Idaho border is located near Rome, Oregon.
This station has recorded river flows since 1949 (USGS, 1976).

The Bureau of Land Management, Boise office, is currentiy conducting
some water quality and fish studies on the Owyhee River and its tributaries
in Idaho. These studies are part of a program to assess the impact of

BLM land use practices on water quality.



The Owyhee River from the western border of the Duck Yalley Indian Reser-
vation to the Owyhee Reservoir is currently under study by.the Owyhee River
Study Team coordinated by the U. S. Bureau of Qutdoor Recreation. They
have published several documents concerning the river system: BOR, 1976a;
1976b; and 1976c.

Idaho Department of Environmental and Community Services (now Idaho
Department of Health and Welfare, IDHW) (1973) has categorized the entire

Owyhee River in Idaho as Class A (primary contact recreational waters).

MATERIALS AND METHODS

The major portion of this survey was conducted by helicopter (see
Figure 9). The remoteness of the area made it necessary to fly into the
stations in order to obtain and return the water samples to the State
Laboratory within required holding times recommended by the U.S. Environ-
mental Protection Agency (EPA) (1974). A1l of the chemical and bacteri-
ological sampies were received by the laboratory within 24 hours. The
stations were sampled four times approximating the seasons (August, October,
December and April). See Table 1 for a 1ist of the sample stations and

Figure 1 for their locations.

A Martek Mark 5 Digital Water Quality Analyzer was used to determine
field dissolved oxygen (DO}, pH, temperature and specific conductance.
The instrument was calibrated prior to each survey. Flows were either
estimated with a float and a stopwatch or measured with a wade rod and Price AA
current meter. Air temperature was taken with an Ertco glass thermometer

calibrated with a standard thermometer.
-8-



Bacteriological samples were collected in 250 ml Nalgene poly-
ethylene sterile bottles treated with sodium thiosulfate and stored on
jce to cool to 49 C.

Chemical samples were collected in two 1 liter Nalgene poly-
ethylene bottles (two 1 liter disposabie polyethylene cubitainers in
March}. One bottle was preserved with 2 ml HpS04 and both placed on ice.

Heavy (trace) metals were collected in one 250 ml giass bottles treat-
ed with 2 ml HNO3 (1 Titer polyethylene cubitainers with 10 ml of 1:1 re-
distilled HNO3 in March) and placed on ice.

Stream temperatures were recorded for a week In July and August at
Stations 3 (Pipeline Crossing) and 6 (Crutcher's Crossing) with a Ryan
Model H thermograph.

Biological samples were taken at Stations 1 (Idaho/Nevada Border),

3 (Pipeline Crossing) and 6 (Crutcher's Crossing). Macroinvertebrate
(rock basket) samples were placed in riffle areas in the river, using
native river rock as a sqbstrate, on July 20 and 22, 1976. These samples
were collected on September 20 and 21, 1976. Macroinvertebrates were
brushed.from the rocks into bottles and preserved with 70% isopropyl
atcohol. The samples were sorted and ident%fied in the laboratory with
the aid of a dissecting microskope and standard references.

Species diversity was calculated using the formula of Lioyd, Zar and

Karr (1968) as presented by Weber ({1973).



Periphyton samplers were placed in the river and collected on the-
same days as the rock baskets. Plexiglass samplers were used that we
built fof this purpose. The samplers held glass slides (substrate) ap-
proximately two inches (5 cm) below the water surface. On removal the
slides were placed in the dark, in polyethylene containers and immediately
frozen (dry ice). They were transported to the State laboratory and re-
mained frozen until analyzed.
| Each station was photographed with a 35mm SLR camera and color slide
film during each survey. Field parameters, weather data and other notes

were kept in a field notebook.

-10-



RESULTS AND DISCUSSION

Waste Sources

No known industrial or municipal waste sources occur on the Owyhee
River in Idaho. Some agricultural drain ditches discharge into the river
on the Duck Valley Indian Reservation but are generally classified under
nonpoint sources.

Natural and nonpoint sources comprise the major input into the river
system. Gullidge (1972) states, "This basin {Owyhee Subarea) has the
greatest erosion probiem of any in the Middle Snake Subregion.,"

Some cultural nonpoint source pollution enters the Owyhee River on
the Duck Vailey- Indian Reservation (for example see the bacteriological
data: Table 8 and Figure 4). Agricultural runoff, septic tank and privy
drainage and solid waste are believed to contribute to this source.

Livestock grazing practices are considered to be the single greatest
input for nonpoint source pollution along the Owyhee River after it Teaves
the Duck Valley Indian Reservation. As mentioned earlier the BLM is cur-
rently studying this problem.

Dissolved Oxygen

Dissolved oxygen (DO) conéentrations were usually good, but 19 of 48
(40%) measurements taken during the survey violated the 90% saturation
standard (DECS, 1973) (see Table 4). The stations that violated the per-
centage saturation standard still had sufficient dissolved oxygen in milli-
gram/Titer (mg/1) for aquatic 1ife. The state minimum standard of 6 mg/ 1
was never violated. The minimum amount of DO is between 4-6 mg/1 (Environ-
mental Studies Board, 1972)}). In the section of the river under study for the
Wild and Scenic Rivers System 14% of the stations violated the DO saturation

standard (n=5).
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The mean DO values in July were 8.9 mg/1 (120.5%): in August 1976
were 7.9 mg/!1 (8?.3%) for the Owyhee River and 8.6 mg/1 (93.5%) for the
tributaries; in September 8.8 mg/1 (95%); in October 8.4 mg/) (77.4%)
for the Owyhee River and 9.2 mg/1 (84.7%) for the tributaries; in December
11.2 mg/1 (90%) for the Owyhee River and 11.8 mg/1 (91%) for the tributaries;
and in April 1977 9.3 mg/1 (94%) for the river and 9.5 mg/1 (97%) for the
tributaries.

The tributaries had slightly higher DO values than the Owyhee River
(see Table 4).

The two stations on the Duck Valley Indian Reservation were consis-
tently below the 90% state standard (see Table 4). This may be caused in
part by higher concentrations of oxygen consuming materials in the water
in this area and in part by the relatively slow movement of the water
compared with the canyon portion. The highest DO value in percent sat-
uration {162%) was recorded at Station 1 (Idaho/Nevada border); however,
this was attributed to a very dense aigal growth at the station.

The October survey resulted in the lowest DO values, probably a
result of decreased algal activity for this time of year.

The December survey yielded the highest DO values recorded. These
are primarily the result of thé low temperature (mean -0.69)} recorded

for this date.

Physical Parameters

Temperature

Temperatures taken during this survey are Tisted in Tables 2 and 3

and shown in Figure 3.

-12-
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Generally the temperatures increased downstream of Station T (Idaho/'
Nevada border) towards Station 7 (Idaho/Oregon border), except in December
when the water was fairly uniform (mean - 0.60 C) (see Table 2 and Figure 3).

The temperatures are slightly variabie but usually showed this down—.
stream increase. The mean temperature recorded in July was nearly 239 C
for the river. In August 1976 the river had a mean temperature of 12.20 (.
October was cooler with the mean river temperature at 4.8% C and tributaries
at 5.59 C. December showed the most uniform temperatures ranging from
-0.4° to -0.8° C (mean -0.6° C) for the river and tributaries. Ice con-
ditions prevailed and ranged from about 50% coverage at Station 1 to nearly
100% coverage of the tributaries. The ice on the South Fork Owyhee River
(Station 10) was thicker than the other stations. The April 1977 temp-
eratures averaged 8.6° C for the river and 9.7° C for the tributary stations.

The highest temperature recorded for the survey was 26° C on July 22,
1976 (1800 hours) at Station 6 (Crutcher's Crossing). The lowest temp-
erature recorded was -0.8° C at the same station on December 21, 1978
(1210 hours).

Thermographs were placed in the Owyhee River for a week in July and
a week in August at Station 3 (Pipeline Crossing) and Station 6 (Crutcher's
Crossing). The resulting minihum and maximum temperatures are given in
Table 3.

The higher temperatures at Station 6 were expected (Table 3).

The station is Tower in elevation; the water is deeper and siower moving;
and, the water has had more time to warm up.

It appears that the temperatures in the Owyhee River system are too

high in the summer for an extensive salmonid fishery.

-14-



pH

The pH values for the entire river system during this survey ranged
between 6.9 and 8.9 within the 6.5 - 9.0 range required by the State Water
QuaTity Standards (IDECS, 1973) (see Table 5 and Figure 3).

The East Fork Owyhee River showed sTightly greater variation in pH
(range 6.9 - 8.9) compared with the tributaries (range 7.5~ 8.8).

On the East Fork Owyhee River the pH increased by about one pH unit
between Stations T (Idaho/Nevada border) and 7 (Idaho/Oregon border)
(Table 5).

The reiatively Tower pH of Battle Creek {Station 12) and Deep Creek
(Station 13) appeared to slightly lower the pH of the East Fork Owyhee

River (see Table 5).

Specific Conductance

The specific conductance varied but_Station 7 (Idaho/Oregon border)
always showed a slight increase when compared with Station 1 (Idaho/Nevada
border).

The October survey yielded the highest specific conductance values
(mean 201, Owyhee River; mean 157 tributaries (see Table 6). December
had the lowest values (mean 45; Owyhee River; mean 39, tributaries), pos-
sibly related to the Tow flow.

The South Fork Owyhee River consistently had the highest specific
conductance value of the tributaries studied. Considering the flow of
the South Fork it was the greatest single influence of specific conductance
on the Owyhee River, usually causing a substantial increase between Stations
6 and 7. Battle Creek (Station 12) and Deep Creek had relatively lower
specific conductance values but because of their relatively small flows

they only depressed Owyhee River values by a slight amount (see Table 6).

~15-
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Flow (Discharge)

The flow data collected for the Owyhee River survey is presented in
Table 7. Flows could only be estimated during the August survey due to
weight and space Timitations on the helicopter. It was only possible to
measure flows a couple of times on the December survey because of exten-
sive ice conditions.

According to the USGS (1976) the flow at Owyhee, Nevada (near our
Station 1) is partly regulated by Wild Horse Reservoir in Nevada.

The flows at Station 1 (Idaho/Nevada border) ranged from 5 cfs in
December to 153 cfs in April. The flows at the Idaho/Cregon border {Station
7) ranged from 100 cfs in December to an estimated 298 cfs in April. The
flow increased by approximately 85 cfs within the State of Idaho. Most
of this increase can be attributed to the three main tributaries measured:
South Fork Owyhee River, Station 10; Battle Creek, Station 12; and Deep Creek,
Station 13. These three tributaries comprise over 2/3 of the inflow to the
East Fork Owyhee River.

Red Canyon Creek had a very low flow (3 cfs) the time it was sampled.
During the August survey it was nearly dry and during the December survey
it was frozen, so further flows were not obtained.

Blue Creek which feeds Mountain View Reservoir on the Duck Valley
Indian Reservation usually had very low flow and was swampy below the
reservoir; it was not sampled or measured during the survey.

These flows measured for this portion of the Owyhee River in Idaho
appear to constitute approximately 65% of the flow at Rome, Oregon for
August; 73% in October; and 46% in December (when compared to mean monthly

flows for those months, USGS, 1976).

-17-



High runoff flows could not be measured because of the very low winter
precipitation levels that occurred during the winter of 1976-1977. This
"spring runoff" usually occurs between March and June, with May usually
having the greatest flow.

It is estimated from comparisons of the percentage flow of the Idaho
portion of the river to the flow at Rome that the mean "runoff period”
flow at the Idaho/Oregon border would be approximately 2500 cfs.

Riggs and Harenberg (1976) examined the flood characteristics of streams
in Owyhee County. They developed a regression relating whole-channei
width to a ten-year flood. Using their regréssion and our measured width
of the whole-channel width (270' or 82.3 m) an estimated ten year flood
of about 12,000 cfs (ir 3600 cfs) is obtained for Station 7 (Owyhee River at

the Idaho Oregon border).
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CHEMICAL PARAMETERS

The chemical water quality for the Owyhee River survey is listed 1in
Tables 9-12. The complete chemical analyses are given in these tables.
A general summary of the significance of these parameters follows.

Chemical Oxygen Demand

Chemical oxygen demand (COD) is used to determine the oxygen equiva-
lent of the organic matter in a sample that is susceptible to oxidation.
The COD parameter was examined instead of biochemical oxygen demand (BOD)
because it is more appiicable to a river system such as the Owyhee which
has no major point sources of poliution. On each sample date the COD
was significantly higher for stations 1 and 2 than for the remainder of
the East Fork 6f the Owyhee River. The high values for stations 1 and 2
are probably the result of human activities. The COD level usually de~
creased downstream indicating no major additional organic inputs.

The COD l1evels on the tributaries sampied was usually relatively
Tow with the exception of station 10, the South Fork of the Owyhee River.
Station 10 was always the highest of the tributaries and apparently is
partly responsible for the maintenance of COD levels at station 7 (near
Idaho-Oregon border) and even ‘an increase in levels as shown in Table 10a
for the 20th of October 1976. Here the COD was raised from 3 mg/1 at
station 6 (Crutcher's Crossing) to 6 mg/1 at station 7. Station 10 had
a COD Tevel of 12.4 mg/1 that day.

The high value for COD (78 mg/1) at station 5, August 16, 1976 re-
mains unexplained.

The COD values were at their minimum during the December survey.

Nutrients

Nutrients are a major concern when examining the water quality of
a stream. An inadequate supply of nutrients may yield an "unproductive"
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stream yet an excess amount of nutrients may yield a "polluted" strean
containing an overabundance of plant and animal growth. The most readily
available forms of nutrients available for algal utilization are total
inorganic nitrogen (TIN = NH3 + NO, + NO3) and orthophosphate { 0 - PO,).

The Tevel of total inorganic nitrogen (TIN) considered to be critical
for algal bloom potential is approximately 0.3 mg/1 (Tangerone and Bogue,
1975). Only one of the stations exceeded the 0.3 mg/1 Tevel during this
survey (see Table 9-12), that was station 12 (Battle Creek) for December 21,
1976 with a TIN value of 0.423 mg/1. Station 10 {(South Fork Owyhee River)
also had a relatively high value that day of 0.234 mg/T. The main stem
stations also showed higher TIN values in December: 0.234; 0.124; 0.266;
0.267; 0.204; 0.203; and 0.214 mg/1 for stations 1 through 7 respectively.
Nitrate was the major component of the TIN. The only other relatively high
values found were 0.194 and 0.188 mg/1 for stations 1 and 2 respect19e1y
on the Duck Valley Indian Reservation during April.

During the relatively warmer survey dates (August, October, and
April) when more decomposition was occuring ammonia (NH3) was the pre-
dominant constituent of TIN.

Concerning the tributaries, station 10 was consistently higher in
nitrogen than the other tributaries (See Tables 9b-12b, 13 and 14).

Total Kjeldahl Nitrogen (TKN) increased in amount downstream (See
Table 14) but nitrate normally did not (See Table 13). The greatest sources
of nitrates appear to be the Duck Valley Indian Reservation and the South
Fork of the Owyhee River.

The concentration of dissolved orthophosphate considered to be crit-

ical for algal bloom potential is approximately 0.01 mg/1 (Sawyer, 1947).
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This 1imit was generally exceeded (Tables 9-12). Only eight stations
for the entire survey did not exceed this limit and fouf of those occurred
in April.

Orthophosphate concentrations were highest at stations 1 and 2 during
the survey. Concentrations generé]1y decreased as the river moved down-
stream. (See Tables 9-12).

Concerning total phosphorus loadings (see Table 15) the April run-
off period was the greatest. The Duck Valley Indian Reservation provided
the greatest source of total phosphorus during the survey. The loadings
varied but generally decreased dowhstream from the reservation. In October,
December, and April the South Fork of the Owyhee.River (station 10) was the
greatest defined source of phosphorus below the reservation. The influence
of the South Fork can be seen in Table 15 where the river Toading between
stations 6 and 7 were increased. The generally higher concentrations of
nutrients at stations 1 and 2 are reflected in the increased algal biomass
as compared with station 3 (see biological section).

Solids

The analyses for solids give an idea of the nonliquid portion of
the material that the river is ;ransporting.

Total solids (residue remaining after evaporation at ca. 105° C)
showed a similar trend as did COD: The values were highest at stations
1 and 2; gradually decreased to station 6 and increased at station 7,
again presumably because of the increased 1oad of the South Fork of the
Owyhee River. The concentration of total solids in the South Fork was
usuaTlly near1& double thatlof the other tributaries. Stightly higher
levels were present during the April runoff period.

Suspended solids (nonfiltrable residue) are that portion of total

s0Tids which exist in a nonliquid state and are dispersed in water to
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give a heterogeneous mixture. The suspended solids were significantly
greater at stations 1 and 2 again indicating disturbance from human re-
lated activities and livestock. Station 3 (pipeline crossing) usually
showed a dramatic decrease in suspended solids. The suspended solids
Toad in the river was variable as it moved downstrean. Station 10 was
also variable having the highest value on two of the sampling dates.

The Environmental Studies Board (1972) listed the following max-
imum concentrations of suspended solids and corresponding degrees of
protection to aquatic life: high level of protection (25 mg/1); moderate
(80); Tow (400); and very low (¥ 400). Using these guidelines the entire
river system usually falls in the "high level of protection” category
and only in the April (spring runoff) period does it consistently dkop
to a Tower level of protection. The highest values of 134 and 142 mg/1
were found at stations 1 and 2 respectively during April.

It would be expected that during a "normal" runoff year these values
would be increased and "low" and even "very Tow" Tevels of protection would
occur during that high flow period.

The amounts of solids in a river system of this type may be one of
the major limiting factors for aquatic life.

Turbidity

Turbidity is another measure of the amount of material being carried
in a stream. The water quality standards of the State of Idaho state:

"The turbidity other than of natural origin to [should not] exceed 5 Jackson
Turbidity Units (JTU) [JTU = FTU]. Whenever the receiving water is greater than
5 JTU, due to conditions other than those caused by man, then no discharge
and/or activity either alone or in combination with other wastewater or ac-

tivity shall cause an increase of more than 5 JTU."
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The turbidity was usually greatest at stations 1 and 2 and normally
decreased downstream. The highest turbidity values occurred when expected,
during the April sample period. (Table 9-12).

The tributaries occassionally increased the downstream turbidity
slightly. In April Deep Creek (turbidity of 23 FTU) apparently increased
the value for the river from 12 FTU at station 4 (below Battle Creek) to

17 FTU at station 5 (below Deep Creek).

The lowest turbidity values occurred during the December survey when
very little stream channel scouring occurred.

Hardness

Hardness is a measure of the capacity of the water to precipitate
soap which is due mainly to the concentration of calcium and magnesium
ions. Hardness is expressed as the equivalent quantity of cailcium car-
bonate (CaCO3). McKee and Wolf (1963) define "good water" as usually
being below 250 mg/1 while Hem (1970) states that water having a hardness
of over 180 mg/1 is "very hard". At no time for the Owyhee River survey
did the hardness exceed 180 mg/1. For the first three survey dates stations
1 and 2 had the highest values for hardness. The South Fork of the Owyhee
River (station 10) had the highest values for the tributaries and was a
main source of CaCO4 for the Oﬁyhee River system as station 7 (near Idaho-
Oregon border) was always higher than station 6 (Crutcher's Crossing).

Metals

Trace (heavy) metals are important because of their toxic effects on
Hiving organisms. Cadmium (Cd), Copper {Cu), Lead (Pb), Manganese (Mn),
Mercury (Hg) and Zinc (Zn) were examined at each of the sample stations
during the survey. See Tables 9-12 for results and note that they are

reported in ug/1 (parts per billion).
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No cadmium, Tead or mercury were detected in the water on the dates
surveyed. -

Zinc was the most common trace metal encountered. It occurred at all
stations during the October, December and April surveys and was found
at stations 1 and 2 in August. Zinc may be a natural constituent in water
and may also occur because of mining activities. The zinc values found
were small and showed no particular pattern. The increased amount of
zinc at stations 1 and 2 may indicate Teaching from solid waste materials
in the area.

Manganese has been recommended not to exceed 50 ug/1 for domestic
water supplies {U.S. Environmental Protection Agency, 1977). Nine of
forty-one samples for this survey exceeded this criteria recommendation.
Manganese always occurred at ijts highest concentrations at stations 1 and
2 for any given sample date, indicating possibie human related pollution
sources. The Tevels dropped off significantly downstream from the Duck
Valley Indian Reservation, with the possible exception of the influence
of station 10 (South Fork of the Owyhee River) in April. Manganese was
found at station 10 but at none of the other tr{butaries.

Copper was only detected QUring April. It was found in decreasing
amounts from stations 1 (Duck Va]ley Indian Reservation} through 3 (Pipe-
Tine Crossing). It decreased from 130 to 10 ug/1 during that stretch of
the river and was not detected again. This may also indicate a human re-
lated pollution source on the reservation. EPA (1977) gives 20 ug/1 as the_
criteria for salmonids in soft water. Only two of the samples exceeded

this Timit, both on the Duck Valley Reservation.
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Miscellaneous

The river was examined for surfactants during the August and October
surveys. None were found hence the parameter was not examined on future
surveys. These data indicate that this human related type of pollution
was not a problem in the Owyhee River during this survey.

Sodium, potassium, chioride, and sulphate were examined and not found
to occur in sufficient concentrations to be considered poliution problems.
These data do, however, help characterize the water environment and provide
background data for future studies.

Alkalinity is a measure of the buffering capacity of the water.
Alkalinity varied in concentration in relation to flow and was found to
be Tess prevalent during the April survey. Station 10 proved to be much
more alkaline than the other tributaries.

Iron is another element that is common in natural waters. The En-
vironmental Studieszoard (1972) recommends that 0.3 mg/1 not be exceeded:
in public water supply sources. No recommendations are made for other
than public water supply sources. The iron concentration varied but usually
did not exceed the 0.3 mg/1 recommendation.

Silica was found in conceptrations of 19.5 to 43 mg/1 during the
survey. The silica content waé highest during the December survey possibly
reflecting the greater abundance of diatoms at that time. The silica content
was not sufficiently high enough to cause water quality problems. The silica
content may also reflect the amount of finely divided or colloidal suspended
matter present in the water.

There appears to be nothing in the chemical composition of the Owyﬁee
River water from the border of the Duck Valley Indian Reservation (nearest
station is #3 at Pipeline Crossing) to the Idaho/Oregon Border which would

preclude consideration of this area for inclusion in the National Wild
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and Scenic Rivers system.

Recreational usage of the river may involve its use as an emergency
drinking water supply. The river water does not meet the Idaho State
Drinking Water Standards for chemical parameters (IDHW, 1977) because it
is untreated surface water. Specific parameters not meeting the standards

outlined in IDHW (1977) and EPA (1969) are:

Parameter Standard % Samples Exceeding Standard
Turbidity 5 FTU 24
Iron 0.3 mg/1 24
Manganese 0.05 ug/1 24

The fluoride Tevels slightly exceeded the recommended maximum levels
of about 1.4 - 1.8 mg/1 four times with the highest value of 2.41 mg/1

at station 6 (Crutcher's Crossing).
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BIOLOGICAL PARAMETERS

Bacteriological Water Quality

The bacteriological water quality of the Owyhee River is good below
the Duck Valley Indian Reservation between stations 3 (Pipeline Crossing)
and 7 (Idaho-Oregon Border) (see Table 8 and Figure 4).

Fecal Streptococci were found to be present on the reservation.
Positive results for Fecal Streptococci were found in much Tower densitées
on the portion of the river under considération for the Wild and Scenic
Rivers system and the tributaries in the August and April surveys. None
were found below the reservation during October and December. Fecal strep
is a pathogen and an indication of fecal contamination from man and/or
animals.

Bacteria of the Fecal Coliform group are also considered indicators of
fecal contamination from warm-blooded animals. The State Water Quality
Standards (IDECS,1973) state that a violation occurs if a single sampie
exceeds 500 organisms per 100 mi1 of sample. One violation of this stan-
dard occurred at Station 2 (Duck Valley Indian Reservation) in August,
when 670 organisms/100 ml was recorded. None of the samples of the Owyhee
River below the reservation or on the tributaries exceeded this standard.

A second fecal coliform standard (geometric mean of 50/100 ml) was
violated at Station 1 (Idaho/Nevada Border) for the study period. A geo-
metric mean of 59/100 ml was found. This standard was not violated on the
area under consideration for the Wild and Scenic Rivers system during this
suvey.

The State Standard for total coliform bacteria is a geometric mean

of 240/100 mi. This standard only applies "where associated with a fecal
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source(s)" (IDECS,1973). It is assumed that the total coliform bacteria
on the Duck Yalley Indian Reservation are associated with a fecal source(s)
(Tivestock and/or human). This standard was violated for Station 1 with

a geometric mean of 275/100 m1. This standard was not violated at any
other station during the survey.

Using the Fecal Coliform/Fecal strep ratio indicates that the major-
ity of bacterial contamination on the reservation is mixed (human and 1ive-
stock) origin (ratio of 0.7 - 4) (Clausen, et al., 1977). The ratios for
the tributary stations in August appeared to also indicate mixed influence.
Station 5 (Owyhee River below Deep Creek) had a ratio of 0.16 indicating
livestock contamination (ratio of less than 0.7) (Clausen et al., 1977).
The October and December su?veys revealed little or no fecal strep and
very littie fecal coliform bacteria for all stations below the reservation
(see Table 8 and Figure 4) making calculation of the ratio not possible.

The April survey yielded interesting results concerning fecal strep
contamination. Fecal strep was found at nearly all stations in April as
they were in August. What was significant about the April sampling was
the fact that five of the stations (1, 3, 5, 10, and 13) had higher fecal
strep counts than fecal co]ifqrm and at some stations higher counts than
total coliform bacteria. Thig indicates contamination from mammals,

probably Tivestock via runoff.

ATTACHED ALGAE

Floating plexiglass periphyton samplers using standard glass slides
for substrates were placed at Stations 1, 3, and 6, July 20-21, 1976.
Two samplers each from Stations 1 and 3 were recovered on September 20-21.

The samplers at Station 6 were washed up onto the shore and stranded by
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storm caused high water (1-2 feet above normal) a week prior (Dennis Swisher,
Personal Communication).

The chlorophy11 a for the two stations are as follows:

ug/slide X Chlorophyll a
STATION chlorophyll a n ug/sTide
#1 (Idaho/ Nevada Border) 105 2
134 5
119.5
#3 (Pipeline Crossing) 66 2
50 5

58

The algal biomass as indicated by chlorophylt 2@ values supports the
nutrients trend at these stations: higher nutrient values at Station 1
compared to Stétion 3. The August and October survey results yielded re-
sults of higher nitrogen and phosphorus concentrations at Stations 1 and 2,
compared with downstream stations. Similar trends were shown for the chem-

ical parameters on the December and April surveys.

MACROINVERTEBRATES

Rock basket samplers for benthic macroinvertebrates were.piaced at
the same stations and same times as those for attached algae. Samplers
were recovered at all these stations, however. Complete species composition
and numbers of the macroinvertebrate samples are listed in Table 17. Table

18 shows the diversity (d) values for the three stations.

NON-INSECT MACROINVERTEBRATES

Non-insect invertebrates were found at all Stations. Acari (water
mites) were collected only at Station 1. Because of the very small size of

the mites it is possible that they escaped collection at the other two stations.
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Pennak (1953) and Barr (1973) state that aquatic mites are usually found
in shallows on aquatic vegetation. The lack of aquatic vegetation near
the collection location at Station 6 may also explain thi§ absence. Most
mites are carnivorous or parasitic.

The MoTlusca were represented only by Gastropoda (snails). Four
species representing four genera were found. These organisms are plant
feeders and found in most water types.

Turbeilaria were found only at Station 1. Since only one flatworm
was found they are assumed to be of little importance in the Owyhee River
system. \

The Annelida were represented by Teeches and other worms. Leeches
occur naturally in streams and were found in such small numbers that they

are not considered to indicate any particular poilution problems,

INSECTA

Aquatic insects comprised the major portion of the macroinvertebrate

communities sampled.

EPHEMEROPTERA

Mayflies are algal and defritus feeders and generaily are considered
to be found in clean water although Roback (1974) notes that they are not
as polliution sensitive as has been assumed in the past. Mayflies were
absent from Station 1 but were common at Stations 3 and 6. Station 1 ap-

parently was not a favorable habitat for them.

PLECOPTERA
Stoneflies are considered inhabitants of non-polluted waters. They

were found only at Station 6. Stoneflies may be carnivorous or detritus

Teeders. -32-



ODONATA
The nymphal stages of the damseiflies are predaceous. Pennak (1953)
states that these are rare in polluted waters. They occurred at Stations

3 and 6.

COLEOPTERA

The aquatic beetles (Elmidae and Psephenidae) are of water quality
significance. The larvae of both of these beetles and the adults of the
Elmidae are truly aquatic. Young (1961) and Sinclair (1964) note that
the Elmidae (riffle beetles) are very sensitive to poliution and disappear
from polluted waters. These groups may be one of our best pollution indi-
cators. They were only found at Stations 3 and 6 indicating good water

quality at these sites.

TRICHOPTERA

Caddisfiies were common at Stations 3 and 6. They were found in
good diversity at these stations. Only 1 specimen was recovered at Station
T, again indicating an unfavorable habitat there. These Tarvae are usually

omnivorous.

DIPTERA

Flies were found at all stations sampled. They occur in a wide range
of waters ranging from ciean to polluted.

The species composition of the 3 stations sampled and the diversity
valued obtained indicate that the water quality improved sTightly below
Station 1. The species diversity index most commonly used (0-1 = polluted,
1-2.5 = unstable, and 2.5-3 = unpoliuted) indicates that there are presently

no serious water quality problems on the river.
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CONCLUSIONS

The main stem of the Owyhee River (East Fork of Owyhee River) in
Idaho betow the Duck Valley Indian Reservation is of excellent water qual-
ity and suitable from that standpoint to be included in the National Wild
and Scenic Rivers System.

The Duck Valley Indian Reservation and its human related activities
appear to be sources of nutrients, solids, turbidity, trace metals, and
.bacteria to the downstreém Owyhee River System. Because there are no
other significant sources, the river appears to recover rapidly and is
in good condition at §tation 3 {Pipeline Crossing). The river is of high
water quality from here to the Idaho-Oregon border.

The South Fork of the Owyhee River (station 10) appears to be the
only major source of nutrients, solids, turbidity, trace metals, and
bacteria downstream from the western boundary of the Duck Vailey Indian

Reservation to the Idaho-Oregon border.

-34-



RECOMMENDATIONS

The Idaho portion of the Owyhee River generally meets water quality
standards and, therefore, should be considered to meet the criteria

for inclusion into the National Wild and Scenic River System.

It is recommended that the agency involved in administering the
Owyhee Wild and Scenic River in Idaho take all necessary precautions
required to preserve and not degrade the water quality of the river
system and hence not violate the antidegradation section of the State

of Idaho's water quality standards.

For public health requirements it is recommended that all surface

waters be treated before human consumption.

A more detailed assessment of the nonpoint source contribution to
the Owyhee River System should be made especially in reference to the
Duck Valley Indian Reservation and to the South Fork of the Qwyhee

River.
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SAMPLE STATIONS, OWYHEE RIVER SURVEY

TABLE 1

Station Storet Owyhee Latitude Longifude
No. No. Station Name River Mile {(N) (W) Township  Range Section Eleva
1 2040058 Owhyee River, E.Fk., Idaho/ 262.9 429 00* 1160 09! 165 3E 30 5400" (16
Nev. Border, Duck Valley
Indian Reservation
2 2040059 Owyhee River, E.Fk., Duck 251.7 4209 04! 116° 16! 168 2E 9 5300" (16"
Valleylndian Res, near
canyon head
3 2040060 Owyhee River, E.Fk., 227.5 42° 10! 1760 307 145 W 31 2000" (152
Pipeline crossing
4 2040061 Owyhee River, E.FK.. be- 217.5 420 14! 1169 317 148 W 1 4600" (14¢
low confluence of Battle ..
Creek -
L 2 2040062 Owyhee River, E.Fk., be- 204.4 420_?6' 1160 38! 135 3W 25 4600" (140
© low confluence of Deep
Creek
6 2040063 Owyhee River, E.Fk., 190.2 420 16’ 1160 51! 135 S5W 25 4400" (134
Crutcher's Crossing
7 2047064 Owyhee River, E.Fk., Idaho/ 178.6 42¢ 23! 1179 03! 138 6W 3 4200 (128
Oregon Border
10 2040067 Owyhee River, S.Fk., mouth 186.0/0.1 420 16! F160 531 138 SW 26 4200° (128¢
12 2040069 Battle Creek, mouth 217.5/0.1 420 15" 116° 32! 145 24 1 4600° (140
13 2947070 Deep Creek, mouth 204.4/0.1 420 16! 116° 387 138 3W 25 46007 (140
4 2040071 Red Canyon Creek, mouth 191.6/0.1  42° 17! 116° 50! 135 4W 20 4400 (134

¥Est. to nearest 100!

{30 m)



TABLE 2

TEMPERATURE, OWYHEE RIVER SURVEY, 1976-1977, °GC.

Station July 21-22 Aug. 16 Sept. 20-21 Oct. 20 Dec. 21 April 7

EAST FORK OWHYEE RIVER

1. lda/Nev. Border 23 8.7 15 f -0.4 4.5
Time* (1200) (0820 (1255) (0930) (0925) (1000)
2. Duck Valley -~ 8.7 e 3.5 -0.7 5.1
{0845) (1600) (0950)
3. Pipeline Crossing 23
ik 13 14 5.5  -0.6 9.7
Tima¥ (2000)
(0800) (191 {1500) (1050)  (i020)
4. Below Battle Creek —= 12.7 - 6 -0.5 9.4
Time* (0943) (1120) {1025)
5. Below Deep Creek —-= 12.7 - 4.9 ~0.7 8.8
Time¥* (1o15) (1215)  (1125)
6. Crutcher's Crossing 26 14.5 14 6.8 -0.8 10,2
Time* {1800 (r1is (0830) (1330 (1210)
7. lda/Ore Border - I5 - 5.8 -0.7 12,4
Time* (1230} (1500} (1320) {1500)
TRIBUTARIES
10. South Fork Owy. River - 3 - 6.4 -.07 14
Time¥ : (1150) (1413) (1250)
12, Battle Creek -~ 13.2 - 6.2 ~{.5 7.0
Time* (0945) (1140) (1045)
[3. Deep Creek - 12 - 3.8 -0.7 8.0
Time¥ (1028 (1215) (1125)
4. Red Canyon Creek -~ 12 - - -
Time* {1100)

~-  STATION NOT SAMPLED
*  ALL TIME MDT
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TABLE 3

TEMPERATURE  (MINIMUM-MAX |MUM,

and 6 (Crutchers Crossing) OWY

°C) STATIONS 3 (Pipeline Crossing)
HEE RIVER SURVEY for JULY & AUGUST 1976.

DATE STATION 3 (Pipeline Crossing) STATION 6 (Crutchers Crossing)
Minimum (+ime)* Maximum (+ime)* Minimum (time)* Maximum  (Fime)*
JULY 21 I6 (0900} 20 (1900) ——— ——— —_— ——
22 |7 (1000) 20.2 (1800) _— ——— — ——
23 18 (rHomy 20 (0400) 23 {(0700) 24,5 (2400)
24 16 (rtoo) 19 (2400) 21 (0600) 23.5 {(1700)
25 8.8 (r1on)  19.5 (0200} 21 (0700) 24 (1600)
26 18 (1200} 20.5 (0400) 21.5 (0700) 24 (1600)
27 19 (1300) 20.5 (0600) 22 (0600) 25 {(1500)
28 18.5 (1400) 20.3  (0600) 22 (0600) 24 (1600)
29 —-—— - - - 22.5 (1100) 23.5 {0100}
30 — ——— e — 22 (0700) 23.5 (1700)
Mean 7.4 20 21.9 24
Mi n=-Max
Mean of 17.7 20 21.8 24. |
Overlap days only
(July 23-28)
AUGUST |16 9.5 (1400} 10 $2400) ——— —— —— ——
17 10.5 (0600) || (2400) 4.5 (0900) F5.1 {1800)
18 9.5 (2100) || {0800) |14.5 (1000) 16 (2100)
g 9 {2400} |1 (1200) 4.5 (0500) I8 (2400)
20 9 (24000 14.5  (2000) 16.5 (0500) 19.5 (2200)
2011 (0700) 6 {2400) 17.5 (G500) 2| (2100
22 13 (1300) 16 (2000) 8.5 (2400) 20.5 (0100)
23 14,5 (2300) 17 (0800) 17.5 { 1000) 19.5 (1700)
24 - - —-——- —r— 17.3 (0500) 20 {2000)
Mean i0.8 13.3 16.4 18.8
Min-Max
Mean of 10.9 13.8 16.2 18.6
Overlap days only
(August [7~-23)

NO DATA RECORDED
ALL TIME MDT
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7.

Station

.FK. OWYHEE

RIVER

Ida/Nev.
Time*

Bdr.

. Duck Valley

Time*

. Pipeline

Crossing
Time*

. Below Baitie

Creek
Time¥

. Below Deep

Creek
Time*

. Crutcher's

Crossing
Time*

{da/Ore Bdr.
Time*

TRIBUTARIES

10. 5.F. Owhyee River
12.
13.

14.

Time¥

Battle Creek

Time*

Deep Creek
Time*

Red Canyon Cre
Time*

--~ Station No
¥ All Time M

DISSOLVED OXYGEN, OWHYEE RIVER SURVEY,

TABLE 4

{mg/| and Percent Saturation)

1976-1977

Juty 21-22 Augusf 16 Sept. 20-21 October 20 December 21 April 7
mg/1 % Sat. mg/l & Sat. mg/l % Sat. mg/! % Sat. mg/l % Sat. mg/l % Sat.
{ H ) 3 i
; i
! - o !
¢ ' H i i
| ' i |
| ! Lo ?
! . . ; |
111.8 162% 8.1 85%  lo9.s  117% | 8.4  74% 8.8 743 | o. 84%[
|(1200) | (0820) | :(1255) | (0930) (0925) (1000} ;
: P o 1 . !
Lo-—- . 6.6 688 | -~  le2 579 a6 798 | [0.3 o8
| | -(0845) i i ;' (1000) -(0950)
f | ; : ! ' ;
£ 7.4 100% P L ; '
[ 7.5 96% - 8.6 96% 8.8 101%; |9.1 85% 12.0 97% ‘8.9 93% |
| (2000) ! e | !
, (0800) ; ,(0910) £ (1500) 1{1050) (1020) ! .
| | E !
-—— 7.0 779, —- 9.0 84% 11.4  92% 9.5  98%
' j ] i i
. : i ;
; i (0943) | (1120) (1025)
| i !
S 8.1  90%, ——  lo.5 872 12.1 96% ; |9.5 O96%
(1015) (1215) (1125) i
9.1 1284 8.0 914 8.0 97% | lo.9 93%: 12.3 97  [9.0 93%
(1800) (1115) (0830) (1330) (1210)
——— 9.2 104% — 6.6 62% 12.4 96% . 9.6 104%
-{1230) (1500) !(1320) (15000
' ; | 3
f a
—— 5% - 8.9 83% 12.4  969% 9.2 102%
5(1150) (1415) (1250)
! |
P i7 4 83% --- 8.9 85%, 11.3 82§ | 19.3 89
i 1(0945) (1140) ¢ f(1045) :
-—= i8. 90% ! —- 9.7 86%t 11.7 94% | |10.0 94%
! '(1028) ' Polaiztsy \(1125) :
1 3 ]
| i *
ok —— 10.0 106% — — - '
; (1100) | P
1 Samp led
DT
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TABLE 5

pH _VALUES, OWHYEE‘RIVER SURVEY, 1976-1977

July 21-22  Augqust 16 Sept., 20-21 October 20 Decembef 21

Aprit 7
Station
E.FK. OWYHEE
RIVER
1. lda/Nev. Bdr. 8.3 8.2 7.7 7.2 7.5 6.9.
Time* {1200 (0820) (1255) (0930) {0925) (1000}
2. Duck Valley ——— 8.0 - 7.7 7.6 7.3
Time* (0845) (1000) (0950)
3. Pipeline 8.7
Crossing 8.6 8.8 8.0 8.4 8.2 7.9
Time* (2000)
(0800Q) (0910) (1500) (1050) (1020}
4. Below Battle — 8.5 -— 8.6 8.0 7.6
Creek
Time* : (0943) (1120) (1025)
5. Below Deep == 8.4 -—- 8.3 7.9 7.28
Creek :
Time* (1015) (1215) (1125)
6. Crutcher's 8.5 8,7 7.3 . 8.6 8.0 7.3
Crossing
C Time* (1800) (1115) (0830) (1330) (1210)
_ - 8.45
7. lda/Ore Bdr. == . 8.9 - 8.7 8.4
Time* (1230) (1500) {1320) (1500)
TRIBUTARIES
- — 8.3
10. S.F. Owhyee River ~——- 8.8 - 8.8 8.4
T;me*ye (1150) (1415) (1250)
- 8.0 —— 7.9 7.4 7.5
12, Battle Creek
° i;ge*ree (0945) (1140) (1045)
-— 8.1 -— 8.0 7.6 7.7
2 Dee?;ﬁéfek (1028) (1215) (1125)
14, Red Canyon Creek T 8.7 T - oTT
Time¥ (1100

--— Station Not Sampled
* All Time MDT
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Station
E.FK. OWYHEE
RIVER
1. lda/Nev. Bdr.
Time¥*
2. Duck Valley
Time¥*
3. Pipeline
Crossing
Time*
4. Below Battle
Creek
Time*
5. Below Deep
Creek
Time¥*
6. Crutcher's
Crossing
Time*
7. lda/Ore Bdr.
Time*
TRIBUTARIES
10. S.F. Owhyee River
Time*
12. Battle Creek
Time*
13. Deep Creek
Time*
14.

Red Canyon Creek

Time*

TABLE 6

SPECIFIC CONDUCTANCE, OWYHEE RIVER SURVEY, 1976-~1977
{umhos/cm)’ :

August 16 October 20 December 21 Aprii 7
72 212 56 40
(0820) (0930) (0925) (1000) -
64 220 74 46
(0845) {1000) (0950)

62 216 64 80
(0910) (1050) {1020)

56 218 52 66
(0943) (1120} (1025)

50 130 42 28
(1015) (1215) (1125)

62 182 28 46
(1115) (1330) (1210)

76 232 68 84
(1230) (1500) (1320) (1500)
90 290 64 118
(1150) (1415) (1250)

34 95 28 35
(0945) {1140) (1045)

32 86 26 18
(1028) (1215} (1125)

30 —_— ——

(1100)

-—— Station Not Sampled

® Al Time MDT
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TABLE 7

FLOW (CFS), OWYHEE RIVER SURVEY, 1976-1977

July 21-22  August 16 Sept, 20-21 October 20 December 21 Apri)
¥

Station
E.FK. OWYHEE
RIVER
1. lda/Nev. Bdr. —— 90% 45 6 5% 153
2. Duck Valley e 90* -— 8* 1o¥* I 30%
3. Pipeline 93 93¥% 94 26 20% 121
Crossing
4. Below Battle - 100* -— 40 37 ———
Creek
5. Below Deep -=- 120% -—- 44 40% 144
Creek
6. Crutcher's 116 122% - 53 50% _ 184%
Crossing
7. lda/Ore Bdr. -—= . 160% -— 103 100% 208%
TRIBUTARIES
10. S.F. Owhyee River =~~~ 36% — 51 50% h14
12. Battle Creek === 10% - 12 6 15
13. Deep Creek - 20* - 6 5 64
— % _— — _— —

14, Red Canyon Creek

-~—- Station Not Sampled
¥ Flow Estimated

** Al Stations Partly Frozen
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Table 8., BACTERIOLOGICAL DATA

Owyhee River Survey. 1976-1977
{colonies/100 mi)

August 16, 1976 October 20, 1976 Dec. 21, 1976 April 7, 1977
Fecal Fecal Fecal Fecal
STATIQNS Total Fecal Strep Total Fecal Strep Total Fecal Strep Total Fecal Strep
E.FK. OWYMEE RIVER
1.  ltda/Nev
Border 1200 280 120 100 <1 20 530 14 100 90 52 100
2. Nr. Canyon
Head 650 670 260 90 21 0] too 7 L100 140 44 44
3. Pipeline
Crossing 14 4 {2 8 <5 * * * 32 12
4. Below
Bt. Creek 15 S & 2 g {5 52 2 o0 5 18 2
5. Below
Deep Cr. 3 1 6 1 Q 8 16 Qo 2 2 4
6. Crutcher's
Crossing 15 10 2 T L5 68 T Qo 5 16 6
7. lda/Cre
Border 4 4 2 <o <G5 35 1 <10 2 8 2
TRIBUTARIES
10. South Fork, .
Mouth 28 26 6 25 {5 1500 Q<o 1«2 4
12. Battle Cr. :
Mou +h 15 11 2 IAEG {5 150 4 <o L2 ¢2 {2
13, Deep Cr.
Mouth 14 12 2 4 {5 420 <1 <10 2 2 10
14. Red Canyon
Cr. Mouth 320 200 30 - - - - - - — - -—

-- Station not sampled
¥ Laboratory Accident
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Table 9a. CHEMICAL ANALYSES*
OWYHEE RIVER SURVEY, August 16, 1976

Owyhee River Stations

Parameter 1 2 3 4 5 6 7
Chemical Oxygen Demand 21.3 22 15.6 4.0 78 12.3 11.9
Nitrate (as N) €0.002 <0.002 ¢0.002 0.011 0.013 0.002 <0.002
Nitrite {as N) 0.001  0.005 0.002 0.005 G.007 0.00Z2  0.00%
Ammonia (as N) 0.016  0.033 0.016 0.016 0.115% 0.008 0.008
Total Kjeldah!l Nitrogen ] :

{as N) 1.8 1.0 0.8 1.7 0.9 0.8 1.1
Total Phosphorus (as P) 0.17 0.14 0.06 0.07 0.04 0.05 0.02
Ortho Phosphate (as P) 0.06 0.34 0.02 0.03 0.06 0.09 0.086
Total Solids 262 130 178 163 141 155 194
Suspended Solids 38 20 9 7 9 15 9
Volatile Suspended

Solids 2 7 5 7 4 6 Z-
Turbidity (FTW) 11 10 3 4.5 3.5 2.8 3.2
Hardness (as CaCOz) 140 128 112 96 84 88 124
Calcium (as Cgz) 38 35 27 22 21 22 26
Alkatinity (as CaC0z) . 152 140 120 108 100 208 132
I ron 0.36 0.62 0.12 0.12 0.14 0.09 0.11
Sodium 16.7 14.7 15.6 14.5 15.4 18.4 23.9
Fotassium 3.6 4.3 3.6 3.5 3.4 3.2 4.1
Chloride 12 8 10 10 16 8 12
Sulphate (as S04) 6 16 14 13 12 14 16
Silica (as 5107) 27.5 22.3 20.5 22.3 20.5 20 25.5
Fluoride (as F

Dissol|ved) 0.32 0.32 0.94 0.89 1.14 1.62 1.61
Cadmium (ug/I) {5 <5 {5 <5 {5 £ 5 {5
Copper (ug/1) {10 {10 <10 <10 {10 Z210 {10
Lead (ug/1) 1o {10 {10 {10 £10 <10 £10
Manganese (ug/!) 20 90 10 10 0 <10 <10
Mercury (ug/|) {5 {5 {5 &5 {5 {5 {5
Zinc (ug/1) 1 14 £ {1 {1 {1 2
Surfactants {0.08 <€0.08 <0.08 <0.08 <0.08 <0.08 {0.08
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Table 9b. CHEMICAL ‘ANALYSES*

OWYHEE RIVER SURVEY, August 16, 1976

Tributary Stations

Parameter 10 {S.Fk Owyhee) 12 (Battle Cr.) 13 (Deep Cr.) 14 (Red Canvon Cr.)
Chemical Oxygen Demand 11.5 5.4 7.0 6.6
Nitrate (as N) 0.002 0.003 0.002 0.018
Nitrite (as N) 0.002 0,002 0.00 0.004
Ammonia (as N) 0.025 0.01e 0-008 0.016
Total Kjeldah!| Nitrogen
J(as N) 9 0.9 1.0 0.5 1.1
Total Phosphorus {as P) 0.06 0.03 0.06 0.07
Ortho Phosphate (as P) 0.12 0.06 0.06 0.15
Total Solids 240 112 95 109
Suspended Solids ° 14 13 16
Volatile Suspended
Solids 4 7 f ] g o
Turbidity (FTU) 3.4 5.4 48 o
Hardness (as CaCo03) 124 ?4 11 6
Calcium (as Ca) : ]22 68 56 48
?122"“'*Y (as CaC03) 0.06 0.09 0.05 0.17
Sodium 31.4 12.3 9.6 15.3
Potassium 4.7 2‘5 2'2 A'B
Chloride . 2? 2 1o -
Sulphate (as S04)
Silica (as $102) 32.3 33.8 21.5 30.0
Fluoride (as F
. 1.66 1.24 0.46 2.45
c 3'?S°'fed}!) R {5 {5 ¢ 5
admium (ug <10 <10 . 10 {10

Copper (ug/1)

10 <10 {10 {10
Lead (ug/1) <10 0 10 {10
Manganese (ug/i) <5 <5 <5 {5
Mercury (ug/1) <1 <1 < <1
Zinc (ug/l) .08
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Parameter

Chemical Oxygen Demand

Nitrate (as N)

Nifrite (as M)

Ammonia (as N

Total Kjeldahl Nitrogen

{as N)

Total Phosphorus (as P)

Ortho Phosphate {as P)

Total Solids

Suspended Solids

Volatile Suspended
Solids

Turbidity (FTW)

Hardness (as CaC0z)

Calcium (as Ca)

Alkalinity (as CaCOsz)

Iron

Sodium

Potassium

Chloride

Suiphate (as S04)

Silica (as S102)

Fluoride (as F
Dissclved)

Cadmium (ug/1)

Copper (ug/t)

Lead (ug/1)

Manganese (ug/l)

Mercury (ug/1)

Zinc (ug/1)

Surfactants

--- Data NoT Reported

Table 10a.

CHEMICAL ANALYSES*

OWYHEE RIVER SURVEY,

<10
100

© L5

£ 0.

October 20, 1976

Owyhee River S+a%ions

.5 12.
009  <0.
.001 0.
.008 0.
& 0
12 0
.035 0.
224

12

2

2 5.
142

4 40
154

21 0
0 17
i 3.
9

5 20
2 24
.31 0.
{5

{10

<10

260

5

8

08 40

¥ |n mg/} unless otherwise indicated

4

002
005
041

.08

026

33

10.
€0.

114
3A5.
134

i9.

18.
27.

L5
{10
<10

3
002

.005
.016

.09
013

O

.49

-50-

<10
<10

50
615

0.

.

. 002
.005
.033

.18
017

.35

<10
<10

10
<5

{0,

5 &
0 3.0
.014  0.007
. 001 0.001
016 0.016
7 1.2
.03 0.01
.004  0.002
171
5 3.5
1
& 2.7
78
2 22.4
94
.13 0.%0
5 18.6
0 3.4
8
2 19
3 26.0
14 1.95
&5
<10
<10
10
25
52
08 £ 0.08

OC o

—_

108

28.

130

25.

11
23

29.

5

410
<10

<5

<0.

2RO O0O

.0

.002
-Q01
.025

.04
.012

71



Parameter

Chemical Oxygen Demand

Nitrate {as N)

Nitrite (as N)

Ammonia {as N)

Total Kjeldah! Nitrogen

{as N)

Total Phosphorus (as P)

Ortho Phosphate (as P)

Total Solids

Suspended Solids

Volatite Suspended
Solids

Turbidity (FTU)

Hardness (as CaCOs)

Calcium (as Ca)

Alkalinity (as Cal03z)

iron

Sodium

Potassium

Chloride

Sulphate (as S04)

Silica (as S102)

Fluoride (as F
Dissolved)

Cadmium (ug/i)

Copper {ug/1)

Lead (ug/1)

Manganese (ug/1)

Mercury (ug/I)

Zinc (ug/1)

Surfactants

Table 10b,

OWYHEE RIVER SURVEY, October 20, 1976

CHEMICAL *ANALYSES*

ITribu?ary Stations

10 {S. Fork Owyhee)

12 (Battle Cr.)

13 . (Deep Cr.)

12.4
£0.002
0.001
0.025

0.5
0.04
0.005
1
6

140
32.0
168
0.11
3z.7
5.0
9
28.5
33.0

1.61
£ 5
410
<10

10
{5

3 N
< 0.08

* In mg/| unless otherwise indicated
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" {10
<10
<10

<5

0.

.002
.002
016

3
.01
.009

08

3.4
0.009
£0.001
0.016

1.0

0.03

G.004
95

2.5

2
1.7
36
11.2
52
0.11
10.0
2.9

6
{10
24.1

0.45
405
{10
<10
¢ 10
<5

6

€ 0.08



Parameter

Chemical Oxygen Demand

Nitrate (as N)

Mitrite (as N)

Ammonia {(as N)

Total Kjeldah! Nitrogen

{as N)

Total Phosphorus {(as P)

Ortho Phosphate (as F)

Total Solids

Suspended Sciids

Volatile Suspended
Solids

Turbidity (FTU)

Hardness (as CaCOgz)

Calcium (a8s Ca)

Alkalinity (as CaCOz)

[ ron

Sodium

Potassium

Chloride

Sulphate (as S04)

Silica {(as S5102)

Fluoride (as F
Dissolved)

Cadmium {ug/1)

Copper (ug/|)

Lead {(ug/I1)

Manganese {(ug/l)

Mercury (ug/!)

Zinc (ug/)

Table 1ia. CHEMICAL ANALYSES¥

OWYHEE RIVER SURVEY, December 21, 1976

Owyhee River Stations

i 2 3 4 5 6
4.8 - 9.6 7.6 3.6 3.6 5.2
0.20 0,07 0.23 0.24 0.19 0.18
0.004 0.014 0.006 0.007 0.004 0.003
0.03 0.04 0.03 0.02 0.01 0.02
0.4 0.6 0.7 0.7 0.8 0.57
0.10 0.13 0.10 0.07 0.07 0.09
0.047 0.048 0.023 0.017 0.008 0.004
245 279 249 231 210 204
7 16 11 7 1 4
2 9 9 4 7 4
1.4 8.0 2.7 4.4 1.7 2.2
168 176 140 132 112 100
48 51 40 35 29 29
176 188 150 138 118 122
0.10 0.53 0.21 0.24 0.16 0.17
17.4 19.9 20.2 18.1 20.1 22.3
3.0 3.4 3.5 3.3 3.2 3.3
7 11 7 7 7 9
19 21 20 18 16 17
35.0 33.8 39.8 38.8 36.8 36.5
0.34 0.38 1.53 1.46 2.06 2.41
{05 <5 {5 “5 < 5 <5
{10 {19 “10 <10 <10 €10
{10 {19 {10 <10 210 <10
20 300 10 10 10 €10
R <5 «5 <5 ' &5
9 7 16 7 9 8

* In mg/! unless otherwise indicated
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172
37
162

27.

bl
23

40.

£ 5
210
210
- 10

P 9

——

10

OO O M

.19
.004
.02

.76
15
013

.03



Table 11b. CHEMICAL ANALYSES*

OWYHEE RIVER SURVEY, December 21, 1976

Tributary Stations

Parameter 10 (S. Fork Owyhee) 12 (Battie Cr.)} 13 (Deep Cr.)

Chemical Oxygen Demand 3.6 2.8 2.4
Nitrate (as N) 0.21 0.40 0.02
Nitrite (as N) 0.004 0.003 {0.001
Ammonia (as N) 0.02 0.02 0.02
Totatl Kjeldahi Nitrogen
{as N) 0.57 0.67 0.47
Total Phosphorus (as P) 0.14 0.22 0.16
Ortho Phosphate (as P) 0.17 0.013 0.006
Total Solids 245 124 132
Suspended Solids 2 ~——— 2
Volatile Suspended
Solids 2 - 2
Turbidity (FTW) 2.2 2.2 0.52
Hardness (as CaC0s) 172 52 64
Calcium (as Ca) 43 10 14
Alkalinity (as CaC03) 204 66 60
Iron 0.16 0.13 0.06
Sodium 32.3 13.8 12.5
Potassium 4.8 3.0 2.8
Chloride 13 7 5
Sulphate (as SOy) 31 10 10
Silica (as S10p) 43 40.0 27.0
Fluoride (as F
Disgolved) 1.58 1.51 0.55
Cadmium (ug/1l) {5 <5 ¢ 5
Copper (ug/1) {10 <10 <10
Lead (ug/1) <10 {10 <10
Manganese (ug/l) 10 (10 e
Mercury (ug/l) 45 {9 <3
10 12 3

Zinc (ug/l)

--- Data Not Reported

* In mg/1 uniess otherwise indicated



Parameter

Chemical Oxygen Demand
Nitrate (as N)

Nifrite {as N)

Ammonia (as N)

Total Kjeldah! Nitrogen (as N)
Total Phosphorus (as P)
Ortho Phosphate (as P)
Total Solids

Suspended Solids
Volatile Suspended Solids
Turbidity (FTU)

Hardness (as CaC03)}
Calcium (as Ca)
Alkalinity (as CaC03)
iron

Sodium

Potassium

Chloride

Sulphate (as S04)

Silica (as Si02)

Fluoride (as F Dissolved)
Cadmium (ug/1)

Copper (ug/1)

Lead (ug/1)

Manganese (ug/1)

Mercury (ug/1)

Zinc {ug/1)

Table 12a. CHEMICAL ANALYSES*
OWYHEE RIVER SURVEY, April 7, 1977

Owyhee River Stations

1 2 3 4 5
26.8 26 13 9.3 8.7
0.08 0.10 0.01 0.01 0.01
0.014  0.018  0.004 0.003 0.011
0.10 0.07 0.07 0.03 0.02
1.1 1.2 1.5 1.0 0.62
0.28 0.25 0.13 0.08 0.07
0.055  0.057  0.012  0.013 0.02
274 276 226 237 145
134 142 50 68 30
4 9 <1 {1 {1
31 32 13 12 17
66 76 124 100 42
20 22.4 35.2 30.4 10.4
56 70 119 104 41
3.30 2.59 1.11 .72 .83
6.6 7.9 15.2 15.0 8.0
2.7 2.7 3.3 3.1 1.9
4 4, 6 6 4
18 16 22 17 £10
20 21.8 22 22.8 19
0.22 0.24 .64 .99 0.58
{1 {1 <1 <1 1
130 70 10 <10 10
<50 <50 {50 <50 <50
260 230 160 90 30

50 50

* In mg/l unless otherwise indicated

“54-

COMNODODO~

152
26

54

16.

61

12.

7
.5
.01
.On4
.02
.09
.05
.006
216
38
{1
4 5.
100
0 28.
113
45
3 19.
4 3.
7
18
8] 24
07 1
< 1
<10
£50
30
.2 <
2

DOoOO0OC OO

.01
.002
.03
.92
.06
.006

.2



Table 12b. CHEMICAL ANALYSES*
OWYHEE RIVER SURVEY, April 7, 1977

Tributary Stations

Parameter #10 S.F, Owyhee River #12 Battle Creek #13 Deep Creek

Chemical Oxygen Demand 7.3 4.9 24
Nitrate (as N) 0.01 0.04 0.01
Nitrite (as N) 0.002 - 0.004 0.014
Ammonia (as N) 0.01 0.0z 0.04
Total Kjeldahi Nitrogen (as N) 0.58 0.58 1.36
Total Phosphorus (as P) 0.07 0.03 0.08
Ortho Phosphate (as P) 0.009 0.004 0.028
Total Solids 237 100 116
Suspended Solids 62 26 40
Volatile Suspended Solids <1 <1 21
Turbidity (FTW) 10 ' 3.2 23
Hardness (as CaC03) 108 3,2 20
Calcium (as Ca) 28 3.2 5.6
Alkalinity (as CaCOz) _ 115 45 24
Iron : .36 .24 1.62
Sodium 26.9 13.7 4.9
Potassium 4.7 2.6 1.7
Chloride 8 5 3
Sulphate (as S04) 19 <10 <10
Silica (as S102) 25.0 32.5 19.5
Fluoride (as F Dissolved) 1.34 1,63 0.38
Cadmium (ug/1) <1 < <1
Copper (ug/!) <10 <10 <10
Lead (ug/1) <50 <50 < 50
Manganese (ug/l) 70 <10 <20
Mercury (ug/1) < .2 < L2 < .2
Zinc (ug/l) 2 1 6

¥ In mg/| unless otherwise indicated
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Table 3. NITRATE (as N) LOADINGS IN KiILOGRAMS PER
DAY (pounds per day), OWYHEE RIVER SURVEY, 1976-1977

Stations August 16, 1976 October 20, 1978 December 2|, 1976 April 7, 1977

E. FK. OWYHEE RIVER

I. lda/Nev Border 0.97% &2.1) 0.3 (.6) 5.4%(]1) 66 (145)
2. Nr. Canyon Head {97 K2.1) (0.09*% 0. 1) 3.4% (7.4) 70% (154)
3. Pipeline Crossing {1.0% (K2,2) (0.3 (€.8) 25% (55) 6.5 (14)
4. Below Battie Cr. 6.% (13) 0.4 (.8) 48 (105) ———

5. Below Deep Cr. 8.4% (18) 3.34(7.2) 41% (90) 7.8 (t7)
6. Crutcher's f.3% (2.8) 2 (4.4) 49%  (108) 0% (22)

Crossing
7. |da/Ore Border 1L7% (€3,7) o (z.4) 102%  (224) [6% (35)

TRIBUTARIES

10.South Fork, Mouth 0.39% (.8} <D.55 («].2) 57*% (125) & (13)

2. Battle Cresk, 0.2% (.4 0.13 (.2) 9l (200) 3 (6.6}
Mouth

3. Deep Creek, 0.22% (,4) 0.3 (.6) 5% (143) 3.5 (7.7)
Mouth

[4. Red Canyon 0.3% (.6) ———— ——— —_——

Creek, Mouth

¥ BASED ON ESTIMATED FLOW

=-—= Not Sampled
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Stations

E. FK. OWYHEE RIVER

Table 4.

TOTAL KJELDAHL NITR
KI LOGRAMS PER DAY (pounds per d

August 16, 1976

Qcfober 20,

OGEN (as N) LOADINGS IN
ay), OWYHEE RIVER SURVEY, 1976~1977

December 21, 1976 April 7, 1977

[. Ida/Nev Border 873% (1845) 19 (41) L% (24) 207 (1999)

2. Nr. Canyon Head 485% (1069) 30* (66) 32*% (700 84[%* (|854)

3. Pipeline Crossing 401% (8840) 154 (339) 75% (165) 378 (2156)

4. Below Battle 916% (2019) 194 (427) F40 (308) e
Creek

3. Below Deep 582% (1283) t66 (365) [ 72% (379) 481 (1060)
Creek

6. Crutcher's 526% (1159) 343 (756) 154% (330) 2073*(4570)
Crossing

7. lda/Ore Border 949% (2092) 389 (857) 410% (903) [478%(3258)

TRIBUTARIES

10. South Fork, [75% (385) 137 (302) 154*% (339) 356 (784)
Mouth

12. Battle Creek, 54% (119) 84 (185} 31 (68) 47 (103)
Mouth

13. Deep Creek, 54% (II9)_ 32 (70 P3% (28) 469 (1033)

Mouth
4. Red Canyon 18¥ (39) e

Creek, Mouth

* BASED ON ESTIMATED FLOW

—————— not sampled

-57-~



Table 15,
PER DAY {pounds per day),

Stations

E. FK. OWHYEE RIVER

2.

lda/Nev. Border
Nr. Canyon Head
Pipeline Crossing

Below Battlie
Creek

Below Deep
Creek

Crutcher's
Crossing

lda/0Ore Border

TRIBUTARIES

1G.

*

South Fork,
Mouth

. Battle Creek,

Mouth

. Deep Creek,

Mouth

. Red Canyon

Creek, Mouth

not sampled

TOTAL PHOSPHORUS (as P) LOA
OWYHEE RIVER SURVEY, 1976~1977

August 16, 1976 October 20, 1976

83*
68%
30%

3g*

24%

33%

7%

2%

(182)
(149)
(66)

(83)

(52)

{(72)

(37)

(26)

|.6% (3.5)

6.5% (i4)

1g*

BASED ON ESTIMATED FLOW

(39)

DINGS [N KILOGRAMS

December 2i,

1976

20 (44)
3.5% (7.7)
i3 (28)

39 (85)

7 (15)

3 (6.6)

22 (48)

[t (24)

0.6 (1.3)

0.97 (2.1)

~58-

3% (6.6)
7* (15)
I1* (24)

14 (30)

I15% (33)

24% (52)

31% (68)

38% (83)

7015

4% (8.8)

April 7, 1977

231 (509)
I75% (385)

85 (187)

54 (119)

0% (110}

96% (211)

54 (119)

2.4 (5.2}

27.5 (60)



TABLE 16,  Water Quality data for miscellaneous stations in the
Owyhee River Area collected by the BLM 1976-1977.

STATION/DATE
——
— —— oh
< S =
S L ] = ~ v i
<R} — @ o O w <}
> = > o - > 0 >
N otam 42 O S — L. =
o . = o =y = ] o
| [=] = .
W = U o | QU wn Q
] o R (4] QU Q
E SO < £ | §
e Q = (= = O =
I o] [GRYa) O oy = o o
L O [=iXe] -0 o
= D [ By | P~ i~ W~ L= M~ [ = I~
P — 1 M~ P W P~ 3 P | P~
L. O 1 0 o 1 L. O 1 > 1 L 2] L. on 1
-0 U 1 — e el eI P~ ) — — [
o QL O 1 | oot [ ] I LR 1= | * I
[TERS o o ] oo} M~ Bi] e P o 00 P~ Ll 00 = o [
PARAMETER*
Temperature (OC) * 6.0 | 13.5( = *k 12.0 | ** 15.5 | 20.0 | =**
D-ISSO'Eved Oxygen *k **% *¥k %k xRk 2 *k *% **k ¥k
pH *% *k kX *%k *k *k *k *% ke *k
Nitrate as N 0.03 *k Fok 0.02 | 0.02 *k 0.03 ** fd 0.01

Ortho Phosphate as P 0.024 | *= *k 0.005] 0.031] =** 0.013] ** i 0.004

Total Solids 197 *k ** 83 198 *x 136 ** ** 93
Suspended Solids 4 ** *% 4 2 ke 2 *k *k 2
Total Dissolved Solids| 192 fald *k 81 183 **x 130 *H k% 100
Turbidity 1.1 ** okl 0.8 1.1 ** 5.4 *% hkd 0.70
Hardness (as CaC03) 96 wk *k 32 86 *ok 22 ek *k 30
Magnesium 6.4 | » e L a7 | s [ w | 131 o | e 2.8
Alkalinity (as CaC03) 123 *% Fx 51 118 ** 56 *% w 38
Bacteria/ 100 m1. h

Fecal Coliform I I ol i T N N (N N AV IS

Total Coliform A e A T T S T B IR RS

* In mg/1 unless otherwise indicated

**  Parameter not analyzed

-59-



Benthic Macroinvertebrates - Owyhee River,

ORGANISM

MOLLUSCA
GASTROPODA
Planorbidae
Gyraulus similaris
(Baker)
Parapholyx effusa
(Lea)!

Physidae
Physa sp. 19

Ancylidae
Ferrissia fragilis
(Tryon)!

& Bulimidae
e Lithoglyphus vitens
(Lea)+

TURBELLARIA 1

ANNELIDA 18
HIRUDINEA -Adult 1
Egg Cases 3

INSECTA
EMPHEMEROPTERA
Ephemeridae
Ephemera simulans Walker (N)
Ephemera sp. (H)

Baetidae
Baetis sp. (M)

1 Det. A. H. Clarke

STATION 1

68

33

21

TABLE 17

STATION 3
0 29
45 78
1 o
21 9
2 89
0 4
0 0
5 6

20-21 September 1976 (Rock Baskets)

X STATION 6 X
32.3
52
1
13 27 45 36
55.7 8 21 14,5
1.3
0.3
4 3 3.5
6.3 35 24 29.5



ORGANISM

Heptageniidae

Heptagenia sp. (N)

Tricorythidae
Tricorythodes minutus
Traver (W)

PLECOPTERA
Perlidae (W)

ODONATA
Zygoptera
Coenagrionidae (N)

Unidentified nymphal exuvia

COLEOPTERA
Psephénidae (L)

l Psephenus (L)
2
' Elmidae

Dubiraphia sp. (L)

Optio servus (L)

Ordobrevia sp. (L)

Zatitzevia parvula (L)

Haliplidae
Haliplus sp. (L)

TRICOPTERA
Leptoceridae

Nectopsyche sp. (L)

Hydropsychidae
Hydropsyche sp. (L)

Brachycentridae
Brachycentrus sp. (L)

Hydroptilidae (L)
Ochrotrichia sp. (L)

STATION 1

STATION 3

41

85

20

84

88

11

15

20

39

18.

36

28

30.

16.

STATION 6

22

11

11

O n

30

31

12

26

21

2.5



ORCANISM STATION 1 STATION 3 X STATION 6 X

Helicopsychidae
Helicopsyche borealis
(Hagen) (L) 2 & 56 20.7 0 1 0.5

Unidentified pupal case 0 1 0 0.3

DIPTERA .
Chironomidae (L) 37

6 25 10.3 5 28 16.5
(P) .

oo
b
(o]
(]
L

Simuliidae (L) 0 0 3 1
Tipulidae (L) 2
Unidentified pre-adult 1

LEPIDOPTERA i
 Parargyractis sp. (L) 0 0 1 .03

ACART
]
$ Hygrobates sp.
Sperchon sp.

Lebertia sp.

oo

TOTALS 94 153 421 382 318.7 132 220 176

Nymph(s)
Larva {larvae)
Pupa

o

L= I



. TABLE 18

Macroinvertebrate Diversity (d)
at Stations 1, 3, and 6,
Owyhee River, 1976
as calculated by the use of the
Machine Formula of Lloyd, Zar, and Karr (1968).

Stations were sampied with rock baskets.

~STATION

1
3

(Idaho /Nevada Border)

(Pipeline Crossing)
Sample 1

Sample 2

Sample 3

X

(Crutchers Crossing)
Sample 1

Sample 2

X

-63-

2.9
3.28

=1

(2.52)

2.9



Figure 6.  Station 1, Owyhee River near the Idaho/Nevada Border, Duck
Valley Indian Reservation. Foam is from agriqu?turai return

fiow in right-hand portion of photo. Photo taken 16 August
1976.
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Figure 7. Station 2, Owyhee River, Duck Valley Indian Reservation,

facing northwest. Photo taken 16 August 1976
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Figure 8. Station 3, Owyhee River, near Pipeline Crossing. River is
about 17 m (57 feet) wide at this point. Photo taken on

20 October 1976.
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Figure 9. Stations 4 and 12, Owyhee River at the confluence of Battle
Creek. Battle Creek enters from the left (north). Photo

taken on 20 October 1976.
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Figure 10. Stations 5 and 13, Owyhee River at the confluence of Deep
Creek. Deep Creek enters the Owyhee River from the top of

the photo (north). Photo taken on 16 August 1976.
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Figure 11. Station 14, Red Canyon Creek near its confluence with the

Owyhee River. Photo taken on 16 August 1976.
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Figure 12. Station 6, Owyhee River at Crutcher's Crossing, facing north-
west. The river is about 18 m (60 feet) wide at this point.

Photo taken on 16 August 1976.
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Figure 13. Station 10, South Fork of the Owyhee River at its confluence
with the main stem of the Owyhee. The South Fork enters
from the upper left (south) of the photo. Photo taken 16
August 1976,
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Figure 14. Station 7, Owyhee River near the Idaho-Oregon Border, facing

west. The width varies from about 15 m (50 feet) to 30 m

(100 feet) along this portion of the river.
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