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INTRODUCT LON

‘Cattle grazing has been and will continue to be an important land
use in the Colorado Front Range. 122,000 headbgrazed the Front Range

Counties in 19  (personal communication with H. L. Gary). Both seasonal

and rotational grazing patterns are used, depending on the land produc-

tivity. While some areas require transpbrtatibn of water, most areas
have sufficient surface water to support a grazing population in excess
of an available forage pbpulation. These cattle are normally granted
unlimited access to their water supplies. When cows are located in or
near the surface water sources, there is a possibility of a physical,
chemical, or biological impact upon the quality of the water. These
potential impacts are especially serious in ]ow-flbw streams common to
the Colorado Front Range.

The objective of the first phase of this study was to evaluate the
impact on stream water quality of grazing with unlimited stream access.
| felt that by studying and comparing selected water quality parameters,
variations in water quality could be measured as the stream traveled
through non-grazed and grazed areas. Anticipated results were that mean
concentrations of the water quality parameters would be low, but that
occasional concentrations of certain parameters might reach levels which
would suggest potential problems.

This paper summarizes the procedures and results of the first year's
(phase 1) data collection (2 June - 12 November) and makes recommendations

for the second sampling season.




-2=
STUDY AREA

The Colorado Front Range, generally regarded as the eastern foothills
region of the Rocky Mountains, extends from roughly southern Wyoming to
Canon City, Colorado. The region is bounded on the east by the plains and
on the west by the crest of the Continental Divide. Land features along
the Front Range include steep rocky canyons, narrow mountain valleys, foot-
hills, ridges, and large openings or parks. Over 90 percent of the Front
Range soils have been derived from the granite bedrock that underlies these
geologic features.

The low elevation (6000-9000 ft) forests and grasslands of this Front
Range are generally termed the ponderosa pine zone. The chief character-
istics of this zone are its infertile and potentially unstable soils, and
its sparse tree cover (Gary, 1975).

The Manitou Experimental Forest was established in 1936 to study land
use problems in this ponderosa pine zone. Located about 40 mi. northwest
of Colorado Springs, Colorado, the Experimental Forest has an area of just

over 26 square mi. Extensive cattle grazing research has been accompl i shed

at the Experimental Forest during the last few years (U.S.F.S., 1969).

Trout Creek is the only perennial stream in the Experimental Forest.
This stream flows in a northerly direction from its origin near Divide,
Colorado until it merges with West Creek to form Horse Creek. The stream
passes through the Experimental Forest just east of Colorado State Highway 67
about half-way between these two points (fig. 1). As Figure | indicates,
Trout Creek flows through two adjacent grazing pastures within the Experi-

mental Forest boundaries. These two pastures and the associated sampling
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sites make up the study reach used in this study.

Characteristic of streams located.in alluvial areas, Trout Creek has
occupied many positions within a broad floodplain. Upland areas of this
floodplain consist of more coarse textured granitic alluvium while lower
areas consist of more finely textured alluvium. Both alluvial deposits
are derived from the disintegration of Pikes Peak granite, a coarse tex-
tured rock made up of quartz, orthoclase, microcline, and biotite (Cretzer,
1949) .

Lower floodplain vegetation in the study section included willows,
sedges, rushes, buttercups, iris, Kentucky bluegrass, white clover, common
dandelion and various stages of weed succession. Upland vegetation in the
study area was mainly bunchgrass such as Arizona fescue, mountain muhly
or open ponderosa pine stands. Approximately ten percent of the study
area was contained within the floodplain, the remainder being in the drier
and less productive alluvial fans above the floodplain (Johnson, et, al.,
[978].

A meteorological station located at the Experimental Forest Headquarters
provided climatological information about the study area as well as the
ponderosa pine zone. The climate of the area is sub-humid with wide diurnal
and annual temperature ranges and great variation in the occurrence and dis-

tribution of rainfall. Average annual precipitation at this location is

15.4 in/yr with nearly three-fourths of this amount occurring from April to

August. Most of the summer precipitation falls during thunderstorms of widely
varying intensities (Gary, 1975). Mean annual temperature at this station
is 40.6°F with occasional 90°F summer readings and extended winter periods

of below 0°F (Berndt, 1958). The snow season extends from late September
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until May but snows commonly melt from southern exposures and valleys
within a few days of occurrence (Gary, 1975). The moisture regime of
the upland areas is characterized by a surplus of sail moisture through
the winter and a summer period of moisture deficit when evapotranspira=-
tion depletes soil storage (Berndt, 1958).

Characteristic of Front Range streams, the Trout Creek hydrograph
typically demonstrates a spring snowmelt peak and a recession 1limb

sporadically interrupted by peaks from summer storm runoff. Following

high intensity thunderstorms, these secondary peaks are occasionally

higher than the spring peak. The meandering pattern of the stream

course reflects the inherent erosivity of the underlying strata. The
stream has cut through this alluvium in some places to a depth of six
feet, leaving unstable and easily erodable banks. Average streamflow

for Trout Creek is about 1 cfs.

METHODS

The study was conducted along a two mile section of Trout Creek
which flowed through two adjacent fenced pastures. The four treatments
involved in the study involved both numbers and placements of cows in
these two pastures.

Prior to sampling, seven stream sites were selected, three in the
210 acre upper pasture and four in the 400 acre lower pasture (fig. 1).
Site 1 is located within a fenced enclosure at the upper pasture bound-
ary. Site 2 is located about midway between sites 1 and 3, just abave

an area of breached beaver dams. Site 3 in the upper pasture bottom
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is also located within a fenced enclosure. Sites 4, 5, 6 and / are
located approximately equi-distant from each other in the lower pas-
ture. Site 7 {s located just above the lower pasture bottom fence.

For the past several yéars both pastures have been used as spring
holding areas for cattle and have been heavily stocked from mid-April to
early June. The cattle were then removed, leaving the pastures ungrazed
until the following spring.

The beaver occupying the ponds between sites 2 and 3 were removed
prior to the first sampling season. Their dams were destroyed and the
ponds allowed to drain. Any additional beaver that attempted to build
dams during the study period were 1ive trapped and removed.

Phase one of this study involved four separate treatment periods.
These periods included variable numbers and locations of grazing cattle.

In early April 1977, 150 head of cows and calves were placed in

the lower pasture, leaving the upper pasture ungrazed. Measurements of

water quality were begun at all seven sites on 2 June, nearly 1.5 months
after grazing had begun. The cows remained in this area until 15 June.
From 15 June until 25 June, both pastures were left ungrazed. Then, from
25 June until 14 October, 40 cows and calves were allowed to graze the
upper pasture with the lower pasture remaining ungrazed. After 14 October,
no grazing was permitted {n either pasture.

Normal sampling frequency varied from every other day during early
June to monfh]y in late fall. Two storm and one diurnal samples were
attempted in mid-summer using only sites 1, 2 and 3.

Grab samples were collected in sterilized polyethylene bottles the

Same approximate time each sampling day (7-8 a.m.). The order of sample
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collection was Site 7 through Site 1, working upstream. The samples were
kept iced from collection until arrival at the Experimental Forest Lab
(within 1.5 hours of Site 7 sampling) and all analysis were accomplished
the same day as collection.

Water quality parameters analyzed in this study include the following:
stream discharge, electrical conductivity, dissolved oxygen, stream temper-
ature, nitrate-nitrogen, ammonia-nitrogen, orthophosphates, suspended and
total dissolved solids, pH, turbidity, and fecal coliform and fecal strep
bacteria. Cattle activities and locations were observed and recorded on
many non-sampling days. Climatological data was obtained from records kept
at the Experiment Forest Headquarters.

Analytical procedures and techniques used to measure and analyze the

data are individually summarized as follows.

Stream Discharge

Stream discharge values were determined from the depth-discharge rela-
tionship at the two Parshall Flumes at sites 1 and 3. Stream height record-

ers were installed in mid June and maintained until October.

Stream Temperature

Temperature was measured with the probe on the Y.S.I. dissolved oxygen
meter and recorded to the nearest 0.5°C (1°F). Stream temperature recorders

were installed in mid summer and maintained until October.

Electrical Conductivity

Electrical conductance (EC) was measured in the field with a Beckman EC

Meter using the temperature from the Y.S.l. DO Meter. EC was recorded to

the nearest 5 umhos with the temperature dial set to the nearest 0.5°C (1°F).
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Suspended Solids and Total Dissolved Solids

Suspended solids (SS) and total dissolved solids (TDS) were both made
gravimetrically following procedures in Standard Methods (APHA, 1974). 200
ml samples were filtered with 100 ml being evaporated in the TDS analysis.
GF/C grade filters were used for the suspendeds and porcelain crucibles for
the TDS analysis. All weighing was done with a Mettler H-balance to four

decimal places.

Turbidity

Turbidity was measured with a Hach Model 2100 A Turbidity Meter. Tur-
bidities less than 10 were recorded to the nearest 0.1 NTU and readings above

10 to the nearest 1.0 NTU.

BH

Hydrogen ion activity was measured in the lab with a Hach pH meter. pH

was recorded to the nearest 0.1 unit with the temperature compensation dial

set to the nearest 1.0°C (2°F).

Dissolved Oxygen

Dissolved oxygen (DO) was measured in the field with a Y.5.1. DO Meter
with automatic temperature compensation. Oxygen concentration was recorded
to the nearest 0.5 mg/1 following an immersion stabilization period of three

to four minutes. The meter was calibrated in the air prior to each reading.

Nitrate-Nitrogen, Ammonia-Nitrogen and Qrthophosphates

These were made colorimetrically using Bausch and Lomb Spec 70 follow-
ing procedures outlined in the Hach Procedures Manual (Hach Chem. Co., 1975).
Premeasured powdered pillows and the Nessler Reagent used in these tests were

supplied by the Hach Chemical Company.
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As the principle involved in these tests is light impedence (ideally

only by a reaction - induced color), the remaining 100 ml of filtrate from
the SS-TDS analysis was used. Measuréd light~impedence values were com-
pared to standard curvés to get actual concentrations. These standard curves
were prepared using known concentrations and their recorded impedence values
using the same procedures as in the sample analysis.

Concentrations were recorded as ug/1 of NH,-N, NO_,-N and PO

3 3 b°

Fecal Coliform and Fecal Strep Bacteria

Fecal coliform (FC) and fecal strep (FS) analysis were made using the
membrane filtration technique with several dilutions per sample being made
to assure a countable range (Millipore, 1973). Total elapsed time from sam-
ple collection at Site 7 until the last dish incubation was routinely two
hours or less. Bacteria counts were reported as colonies per 100 ml of sam-
ple.

Statistical analysis and comparisons for this study were made using
paired '"t' tests. Comparisons were made between sites and study reaches
for all four treatment periods. Minimum level for a significant difference

between means was .05.




RESULTS

During the study period 8.72 in. of precipitation occurred which was 93
percent of normal for this time period. Several short duration-high intensi-
ty storms were recorded (24 July, 16 August, 21 August, and 12 September),
each resulting in a substantial increase in streamflow.

Cattle locations and activities varied according to both season and time
of day. Treatment 1 (lower pasture grazing) found most cows favoring the
early season grasses near the stream during the day while dispersing over the
entire pasture at night. In Treatment 3, however, with less cows in the
smaller upper pasture, the cows remained fairly concentrated but did not seem

to favor any particular area or grazing trend. Cows in both Treatments, as

well as in other studies (Dwyer, 1961), spent less than 1 % of their time

actually watering or resting in the stream channel.

The results of the routine sampling are given in Appendix C and summar-
ized in Table 1. |In general, average concentration of the various consti-
tuents were quite low. Those parameters closely associated with streamflow
(i.e.SS, turbidity, nutrients, fecal coliforms and fecal strep. bacterial dens-
ities) illustrate a high degree of variability. This was to be expected since
data following a time series has been averaged. The most significant differences
between sites and reaches were found among the same parameters, further indi-
cating a discharge correlation.

Since the primary objective of this project was to evaluate differences
between treatments, the Discussion section will be concerned primarily with
differences between sites 1, 3, and 7. Sites 1 and 3 constitute the upper
reach while sites 3 and 7 constitue the lower reach. Intermediate sites

(2, 4, 5, 6) were not employed in the statistical analysis but were used to
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aid in the interpretation of data trends and help identify constituent

sources.

DISCUSSION

The study consisted of four separate treatments that occurred se-
quentially throughout the summer. To enhance clarity, each treatment is
discussed separately. Two of the treatments involved grazing on one pas-
ture while the other remained ungrazed and the other two treatments involved
no grazing on either pasture. Emphasis is placed on those parameters
demonstrating positive or negative grazing impacts.

During the period of 2 June through 14 June, 150 cows and calves gra-
zed the lower pasture while the upper pasture remained unoccupied. Appen-
dix B contains the statistical results of the five samples analyzed during
this period.

Sites 1 and 3 were compared first to obtain an indication of the nat-
ural variability in the control pasture. Significant differences were
found between discharge, suspended solids, and fecal coliform densities.
These results indicate a fairly high background variation for these para-
meters in the absence of cattle.

The significant difference in discharge was due to the alluvial nature
of the soil material. The apparent mean loss of 0.66 cfs between the two
flumes (Appendix A) was due to increased intragravellar flow at the lower
site. The total of surface discharge and intragravellar flow were proba-
bly nearly the same at both sites. Surface discharge for this period ranged
from 3.8 cfs to nearly 9.0 cfs while the apparent discharge loss between
flumes ranged from 0.3 cfs to 1.2 cfs. Highest losses occurred on days of

highest flow (Fig. 3; Appendix A).
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Suspended solids concentrations (Fig. 2) closely followed the stream
discharge trend (Fig. 3) with peaks occurring on days immediately following

precipitation. Site 3 was much higher than Site 1 on all sampling days with

mean values of 16.0 and 66.8 mg/1, respectively. Site 2 data revealed that

this significant increase occurred below site 2. [t was apparent from field
observation that this increase in $S loads was derived from the area of
breached beaver dams between sites 2 and 3 {Fig. 1). The breaching of these
dams and the draining of their associated ponds left broad areas of accumu-
lated silt and organic deposits. This area contributed silt and sediment
directly to the stream as the streamcourse now traverses the once ponded
area. Channel location is a dynamic process in alluvial areas such as this
but the exposure of this easily erodable material following years of deposi-
tion caused the significant difference in SS between these two sites.

Fecal coliform densities were significantly different with site 3 sup-
porting consistently higher counts (Fig. 4a). However, both counts were
relatively low; the mean values for sites 1 and 3, were, respectively, 13
and 22 colonies pef 100 ml. The count at site 1 indicates an upstream FC
source while the increase downstream possibly indicates a residual effect
from this pastures' past grazing history. Other possibilities include a
groundwater addition or an up-watershed impact from a human activity.

Statistical comparisons were then made between sites 3 and 7 to examine
grazing effects. Significant differences were found between stream temper-
ature, fecal coliform and fecal strep bacterial densities (Appendix B).

Temperature differences can best be explained by the time delay in
sampling. Average time between the data collection at sites 3 and 7 was 40

minutes, enough time to allow the more 2°C (4°F) mean temperature increase
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at the upper site. A cold groundwater or spring addition above the lower
site is another possible explanation.

Bacterial densities indicate a possible cattle grazing impact. Mean
fecal coliform counts for sites 1, 3 and 7 respectively, were 13, 22 and
156 colonies while mean FS counts for the same sites were 75, 69 and 234
colonies (Appendix A). FS differences were significant only between sites
3 and 7. Site 7 was consistently highest in both counts with both FC and
FS graphs demonstrating similar trends for the period (Fig. 4a, 4b).

FS counts seem to correlate closely with discharge and precipitation
events. The peak count for the period of 465 on 14 June followed 0.21 in.
of precipitation on the afternoon and evening of the 13th. Discharge was
decreasing but still above 4 cfs (Fig. 3).

Possible explanations for the increased bacterial densities in the

grazed pasture include direct stream deposition of fecal material or the

transmission of the bacteria through the soil by normal percolation and

infiltration. With the increased numbers of bacteria in the grazed pasture

due to the cattle fecal material, normal bacterial die-off rates would still
leave much larger bacterial counts in the grazed pasture, as the data indi-

cates. Another possible explanation for these bacterial counts is a ground-
water addition from a up-watershed human activity. The extreme permeability
of these alluvial soils might allow bacteria to travel great distances with-
out total die-off.

The final statistical comparison for this treatment was made between
pastures, or specifically the differences between sites 1 and 3 were com-
pared to the differences between sites 3 and 7. Thus the grazed and ungra-
zed pastures were compared in the same fashion that sites 1, 3, and 7 had

been compared.
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Significant differences were found in suspended solids, stream tempera-
ture and fecal coliform counts (Appendix B).

The SS differences were probably due to the breached beaver dam area in
the upper pasture as differences were greatest in this ungrazed pasture. Site
7 had the highest concentration of SS on two occasions, possibly indicating
a further scouring effect by the material picked up in the beaver dam areas.

Stream temperature differences were once again due to the time delay in
sampling or from a groundwater or cold spring addition.

The significapt differences between FC means indicate a cattle grazing
impact but the lack of a significant difference in FS means weakens this
argument. As FS bacteria are more numerous than FC bacteria in cattle intes-
tines (approximately 2 to 10 times) a higher FS count is needed before a cat-
tle impact can be concluded. Therefore, some form of outside fecal pollution
(up-watershed homes, recreationists, etc.) must be included in possible ex-
planations of the higher downstream counts.

Neither TDS nor EC were significantly different, either between sites or
between reaches (Appendix B). Mean TDS for the three main sites was 152 mg/1
while mean EC was 209 (Appendix A). Mean EC for all sites began an upward
trend that continued throughout the study. EC and TDS variability and trends
depend upon an inter-relationship between baseflow, stream temperature, and
possibly runoff resulting from precipitation events. These are all factors
which effect sites more or less uniformly, hence the similarity of the site
means.

None of the nutrients (NO,-N, NH

-N, or POA) displayed any significant

3 3

differences either between sites or between reaches (Appendix B). Means for

NO_.~N and NH_-N demonstrated slight increases in the downstream direction.

3 3
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For sites 1, 3, and 7, respectively, mean NO_-N concentrations were 298,

3

354 and 427 ug/1 while mean NH,-N concentrations were 273, 294 and 308

3
ug/1 (Appendix A). Mean POQ concentrations differed only slightly in the

upper pasture (207 ug/1 mean for the two sites) while a substantial increase

is exhibited in the .lower pasture (203 to 252 ug/1).

These were the highest NO_-N concentrations for the entire study per-

3
iod, possibly suggesting a ''nitrate flush'' from a source area. Deposition

of decaying organic material in slack water poals and during the winter

might have allowed a build up of nitrogenous compounds. Then, after these
materials were flushed into the stream during high discharge periods, a

high nitrate concentration would be followed by .lower values, just as the

data indicate.

Figures 5, 6 and 7 illustrate the trends for nitrate, ammonia and
phosphate during this treatment period.

Variations in nutrient .levels may be due to an interaction between
stream discharge and stream temperature, as well as the fact that .low con-
centrations, such as these, allow natural variation to become a significant
factor. The degree of accuracy invalved in these tests and analytical pro-=
cedures allow natural background levels and natural variation to possibly
become the predominant cause of experimental variation. Addition of nutrients
from groundwater and/or .land use activities may also be responsible for some
of this nutrient variation.

While FS counts were significantly different only between sites 3 and
7, the mean count of 72 in the upper pasture is apparently the background
concentration. Beaver activity or a residual effect from past grazing his-
tory are possible causes for this concentration. The precipitation events

which seem to be involved in the significant differences between sites 3 and
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7 had no effect here, apparently due to the lack of cattle to provide the
bacterial source.

In summary of Treatment .1, cattle impacts are implied only in the fe-
cal caliform bacteria densities. Most significant differences were due
probably to sampling technique, inherent background variation coupled with
low concentrations, and interactions with streamflow. An interaction be-
tween discharge and precipitation events may have masked differences in

some comparisons between pastures.

Treatment 2

Between the 15th and 24th of June all cows were removed from grazing
in the study pastures. Sampling continued just as in Treatment 1 with five
samples being drawn and analyzed.

In comparing sites 1 and 3, significanﬁ differences were found between
discharge and suspended solids (Appendix B). The significant difference in
FC means from Treatment .1 has disappeared, further indicating a grazing im-
pact in Treatment 1.

Significant differences in discharge was once again due to increased
intragravellar flow at the lower flume. Mean streamflow for the period was

about 2 cfs and the mean apparent .loss between flumes was 0.36 cfs (Appen=-

dix A).

The significant differences in the SS analysis was once again due to
higher concentrations at site 3 from the breached beaver dam area. Mean
values for sites 1, 3 and 7, respectively, were 7.5, .15.5 and 5.1 mg/ 1
(Appendix A). Sites 3 and 7 both recorded mean decreases of about 5l mg/ 1

over Treatment .1 means. SS measurements still fallow the discharge trend
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but no precipitation impact is indicated. The lower flow characteristic
of the stream apparently influenced the expected precipitation impacts
following storms on the .17th and 23rd. Evidently a '"threshald value'

in discharge must be reached before the stream begins to transport sedi-
ment. Figure 2 illustrates the variation and trend in SS concentrations
for these sites.

The only significant difference between sites 3 and 7 was in stream
temperature (Appendix B). Once again, this was due to the time delay in
sampling these two sites. The time delay between sites .1 and 3 was much
Jess, hence its lack of a significant difference.

The only significant difference between stream reaches was in the

Ammonia=Nitrogen (NH,-N) concentration (Appendix B). As Figure 6 indicates,

3
this period had the peak value for the entire study, 530 ug/l, which occur-
red at site 3 on 22 June. However, no clear pattern or trend between sites
is apparent. All three sites seem to vary independently. Mean concentra-
tions of NH3-N for sites .1, 3 and 7, were, respectively, 250, 332 and 284
ug/1. Possible explanations for the site 3 concentration include ground-
water addition or a beaver visit between sites .| and 3. Nitrate measure-
ments contradict this explanation, however, as | would expect higher NO_-N

3

concentrations from the same sources.

An explanation of the significant differences in'NHB-N between reaches

is difficult, particularly when site comparisons demonstrated no signifii~
cant differences. The greater difference between upper pasture sites (I

and 3) compared to the .lower pasture sites (3 and 7) indicate more uniform-
ity among lower pasture concentrations. This indicates no additive or cumu-

lative effects as the water travels through the lower pasture but suggests
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the opposite in the upper pasture. Beaver activities and/or groundwater
additions seem to be the only possible explanation at this time.

EC and TDS still demonstrated no significant differences either be-
tween site or between reaches. TDS averages for each site were all within
3 mg/1 of a 140 mg/1 mean and EC values were within 3 units of a 222 umhos/cm
mean (Appendix A). The upward trend in EC concentration continued, apparently
in response to a falling hydrograph.

Stream temperature differences were significant only between sites 3
and 7, not between sites 1 and 3 or between reaches. A significant time
delay in sampling is only present between sites 3 and 7 while the low-flow
characteristic of the stream tends toward a uniform stream temperature.

Suspended solids (SS) demonstrated no significant differences either
between sites 3 and 7 or between reaches. Low streamflow, no major precipi-
tation events and absence of beaver dam silt flats in the lower pasture led
to this result.

As mentioned earlier, only the Ammonia-Nitro gen diffcrence between
reaches was significant. Phosphate concentrations were very uniform on most
days but the site | measurement of 440 ;g/1 on 24 June resulted in it having
the highest mean for the period (Fig. 7). POA means for sites 1, 3, and 7,
respectively were 228, 190 and 194 ug/1 (Appendix A).

The POA peak on the 2hth at site 1 was preceded by the 0.17 in. precipi-
tation event on the 23rd. This indicates that an upstream phosphate source
was flushed into the stream but utilized before site 2. This result would

appear to further indicate a lack of residual grazing effects.

Nitrate-Nitrogen (N03-N) concentrations were relatively low with mean

values of 158, 110 and 84 ug/1 for sites 1, 3 and 7, respectively. These
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are the lowest NO_-N concentrations for the entire study and demonstrate

3
reductions over Treatment 1 means of from 100% to almost 500% (427 ug/!l

to 84 ug/l for site 7).

This NO_-N reduction in the downstream direction indicates a nitrate

v

addition from an unknown upstream source which is consumptively used. The

reduction in mean NO3-N at all sites, and particularly site 1, indicate a

reduced level of contamination from this upstream source.

While none of the FC or FS comparisons demonstrated any significant
differences, the FC analysis indicates a grazing impact (Appendix B). The
mean FC density at site 7 decresed from 150 to 44 colonies while sites 1
and 3 registered higher counts for this treatment period as compared to the
previous Treatment (Appendix A). This decrease in the FC density at site
7 following removal of the cattle indicates a grazing impact while the in-
creased densities at sites 3 and 7 indicate an increasing amount of upstream
FC contamination. Possible sources of this upstream contamination include
beaver activities or human activities.

The increasing downstream trend in the FC counts may be due to a residual
effect from grazing, both from Treatment 1 and from the past grazing histories
of both pastures. The increases in FC counts on days immediately following
precipitation were slight.

FS counts demonstrated large increases during this treatment but site 7
had the smallest increse, indicating a grazing impact. The mean FS count at
site 1 was 230 colonies per 100 ml (up 155), 235 colonies per 100 ml at site
3 (up 166), while site 3 had a mean of 282 colonies per 100 ml, an increase
of 48 colonies per 100 ml over treatment 1 (Appendix A). These results indi-

cate a grazing impact partially masked by an increase in FS contamination by
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an unknown upstream source. Once again, possible explanations include
beaver or human activities.

Even more than the FC counts, FS densities seem to correlate closely
with precipitation events. The 0.17 in of precipitation on the 23rd pre-
ceded a mean FS count of over 670 colonies/100 ml for the three main sites.
The precipitation event on the 18th led to a similar count.

These increases in both FC and FS counts following precipitation sug-
gest a ''soil flushing effect! by the infiltration and percolation of this
moisture. Discharge did not increase significantly on these occasions in-
dicating that surface runoff was negligible. The increased soil humidity
following this precipitation might have been more conducive to bacterial
growth, hence a lower than normal die-off.

Figure 4A and B illustrates the variation involved in the bacterial
densities.

Summarizing Treatment 2, reduced bacterial densities following removal
of the cattle further indicates a grazing impact. Unknown upstream additions

of both nutrients and bacteria had a masking effect on possible significant

differences. Most significant differences were due to sampling technique

and the breached beaver dam area.

Treatment 3

During the period of 25 June to 13 October, 40 cows and calves grazed
the upper pasture while the lower pasture remained ungrazed. pH and tur-
bidity analysis were added to the list of measured parameters.

Statistical analysis indicated no significant differences between
reaches for any parameter but several differences were significant within

a reach (Appendix B).
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Discharge, turbidity, stream temperature, and FC means were signifi-
cantly different between sites 1 and 3. The mean loss in discharge of

0.24 cfs between the two flumes was due to increased intragravellar flow

at the lower site (Appendix A). Turbidity measurements were highest at

site 3, once again due to the breached beaver dams (Appendix A). This

area contributed silt and organic debris which were measured in the tur-
bidity analysis. Stream temperature was significantly different here, as
well as between sites 3 and 7, due to an interaction between discharge and
sampling delay (Appendix B). The low flow trend in discharge, storms ex-
cepted, accentuated the time delay between samples. The comparison between
sites 1 and 3 was significantly different for the first time while the com-
parison between sites 3 and 7 continued a trend of significant differences.

Suspended solids differences were significant only between sites 1 and
3. SS values closely correlated with stream discharge with mean concentra-
tions of 6.55, 13.15, and 6.45 mg/1 for sites 1, 3 and 7, respectively
(Appendix A).

Mean fecal coliform densities were significantly different only in the
upper pasture with mean counts of 62, 197 and 94 colonies per 100 ml for
sites 1, 3 and 7, respectively (Appendix A). This indicates a grazing impact
for this treatment as site 3 increased 168 colonies while the other two sites
increased less than 50 colonies per 100 ml. FC counts also followed discharge
and precipitation trends for this period.

While differences were not significant during any comparison, the FS
trend was similar to the FC trend and both indicate a grazing impact. Site 3
was highest for both bacterial types while sites 1 and 3 both registered in-

creases during this period. FS counts for this treatment were the highest of
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the entire study with means of 278, 362 and 257 colonies per 100 ml for
sites 1, 3 and 7, respectively (Appendix A).

Both FC and FS increases indicate an increasing amount of bacterial
contamination from an unknown upstream source. This contamination is
having a masking effect on the grazing impacts. The 6.5 in of precipita-
tion which occurred during this period also caused increases which had a
masking effect.

Nutrients (NO

=N, NH3-N and POA) were not significantly different either

3

between or within reaches (Appendix B). NH3-N and NO3-N indicate a poss-
ible grazing impact, however.

The mean NH3-N concentration at site 3 was higher than sites 1 or 7
(311 compared to 286 and 281 ug/1, respectively) indicating a grazing im-
pact as well as an upstream ammonia contamination source (Appendix A).
Measurements in general were highly variable (Fig. 6) but the date of low-
est concentrations (16 August) was also the date of lowest discharge on a
sampling day. Other data from this period demonstrate the opposite, however.
NH3-N variations are probably due to an interaction between stream tempera-
ture and discharge. Figure 6 illustrates this variation measured during
this treatment.

As in the NH_-N analysis, mean NO

3 3
sites 1, 3 and 7 were 187, 234 and 164 ug/l, respectively, with all three

-N was highest at site 3. Means for

sites demonstrating increases for the treatment (Appendix A). This indicates
a grazing impact partially masked by upstream nitrate contamination. No
clear trend among sites was found during this Treatment as Figure 5 illus-
trates.

Mean POA concentration also increased during this period but site 3

registered the lowest level. Mean concentration at site 3 was 242 ug/1
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while sites 1 and 7 had means of 287 and 294 ug/1, respectively (Appendix
A). Natural variation at low concentrations is the best explanation for

the results in Figure 7.

pH differences were not significantly different as pH was very uni-

form between all sites. pH values varied slightly in a 7.8 - 8.2 range.
TDS and EC differences were small and not significant but the trend to-
wards increasing EC continued. Mean EC for the sites was 248 umhos/cm
while mean TDS was 148 mg/1 (Appendix A). TDS and EC variation are pro-
bably a result of a temperature-discharge interaction.

In summarizing Treatment 3, FC and FS bacterial densities as well
as NH3-N and N03-N imply a grazing impact. Contamination from upstream
sources for all these parameters, however, had a masking effect on the
grazing impact analysis. The lack of any significant differences between
reaches for this period of highest sample number weakens any conclusions

of cattle grazing impacts.

Treatment 4

The 40 cows and calves were removed from the upper pasture on 14
October, leaving both pastures ungrazed. Three samples were collected
and analyzed, leading to significant differences between only two para-
meters.

Suspended solids and turbidity differences between sites 3 and 7
were found to be significantly different (Appendix B). The site 3 SS
concentration was still highest (mean of 6.50 mg/1) while the means of
sites 1 and 3 were very similar (4.33 and 4.67 mg/1, respectively) (Ap-
pendix A). Low streamflows kept these concentrations small but the
breached beaver dam addition is still apparent. The deposition of this

transported sediment between sites 3 and 7 created the significant
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difference. Mean turbidity differences were small but significant and

increased in the downstream direction (Appendix A). No explanation is

available at this time to explain this trend. Both SS and turbidity
closely followed the discharge trend (fig. 3), but the low flow condi-
tion led to the uniformity in data.

Neither bacteria type, FC or FS, demonstrated any significant dif-
ferences but both demonstrated dramatic decreases in numbers. These
decreases, apparently in response to an increasingly hostile climate,
masked any grazing impact that might have occurred. Mean FS counts for
sites 1, 3 and 7, respectively, were 51, 43 and 72 colonies per 100 ml
while mean FC counts were 7, 10 and 8 colonies per 100 ml (Appendix A).
The climatic changes experienced during this period, primarily tempera-
ture, led to an increased die-off of the bacterial populations.

Stream temperature also responded to this climatic.change as the
mean stream temperature for the three sites dropped to almost 4°C (39°F)
(Appendix A). EC and TDS responded to the stream temperature and dis-
charge trends by becoming very uniform between the sites. Mean TDS was
130 mg/1 and mean EC was 279 umhos/cm (Appendix A).

pH differences were not significant as pH was almost constant on any
sampling day. pH values varied slightly in a 7.8 - 8.2 range.

Mean loss in discharge was 0.42 cfs, but the difference was not
significant due to the low number of samples (Appendix A).

Nutrient differences were not significant but measurements demonstrated
varying trends. Ammonia concentrations were the highest of the study but
the means were very similar between all three sites (367, 343 and 373 ug/!

for sites 1, 3 and 7, respectively) (Appendix A). This uniformity in mean
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concentrations continued a trend which began in mid-August. The upstream

NH_-N contamination is still evident, possibly from beaver activities.

3

Nitrates increased at all sites for this Treatment while site 3 was

highest on all sampling days. Mean concentrations of N03-N were 260, 327

and 187 ug/1 for sites 1, 3 and 7, respectively (Appendix A). The concen-

tration at site 1 indicates an increase in the upstream NO_-N contamination

3

while the site 3 measurement implies a residual effect from the grazing
period. Apparently the N03-N is utilized by vegetation in the lower pasture,

hence the reduction in NO_-N concentration at site 7. A groundwater addi-

3

tion above site 3 is another possible explanation for the NO_-N trend. Fig-

3

ure 5 illustrates the variation in NO_-N concentration for the period.

3

Mean phosphate concentrations decreased during this period but site 3

had the highest values. Mean P04 concentrations for sites 1, 3 and 7, re-

spectively, were 130, 227 and 147 ug/1 (Appendix A). The upstream PO,

source has decreased but no trend among sites is apparent, as illustrated
in Figure 7.

To summarize Treatment 4, only the NO_-N indicated a grazing impact.

3
Decreases in both FC and FS bacterial populations due to climatic changes
masked any possible grazing impacts. Nutrient trends were highly variable

with the highest NH_-N and the lowest POA measurements for the entire study

‘|

occurring during this period.

Conclusions

Only the results of the FC analysis indicate an impact by grazing cat-
tle. Mean FC densities were highest in the grazed pasture bottoms for both
grazed treatments. These same sites were also highest in the non-grazed

Treatments, indicating a residual effect.
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Nutrients (NH

-N, N03-N and POA) demonstrated a high degree of internal

3

variation but also implied a grazing impact in some instances. As with FC

counts, mean NO,-N concentrations were always highest in the grazed pasture

3
bottoms for the two grazed Treatments. NH3-N concentrations were high or
highest at these same grazed pasture bottoms. Upstream nutrient contamina-
tion possibly masked the grazing impact for these nutrients.

Several physical parameters demonstrated significant differences but

none implied a grazing impact. Time delay in sampling, stream channel con-

ditions, and soil characteristics created these significant differences.

Comments in Preparation of 2nd Season Data Collection

It has been decided that the cause of the upstream contamination
need not be determined, at least by this paper.

A discharge measuring device should be installed at site 7, in
the lower pasture bottom.

If extensive bank sloughing analysis is deemed necessary, a sag-
tape analysis (U.S.F.S. procedure) will be used.

Another site in the beaver dam area will be added.
A diurnal examination is not needed.

At least one major storm event, plus spring run-off needs to be
sampled and analyzed.

2nd season data collection began on 4-5 March and will continue
every other weekend until summer begins. Sampling will then be
done on a weekly basis.

Filtering action of the soil will be examined. Varying lengths
of soil columns will be used in a FC-FS analysis.

2-3 replications will be made of samples whenever possible. 2nd
and 3rd samples will be analyzed after the lst set, not as an
enlarged first set.
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Bone Draw Project

Izaak Walton League Egg Study Program - 1980

During the spring of 1980 an early season warm spell initiated a rapid snow-
melt and runoff, resulting in extensive flooding throughout the southern half
of the Big Sandy drainage. As an example of the severity of this flooding, the
Big Sandy River experienced a 100 year runoff event and was over ten feet deep
at the confluence with Bone Draw. (Figure 1)

On Bone Draw, the Washington Reservoir, several miles upstream from the project
area, was breached during this period. This resulted in severe flooding on Bone
Draw as well and several log overpours were either washed out or eroded. (Big
Sandy Resource Area staff repaired or replaced the damaged structures and Izaak
Walton League members installed three new structures below the project area fence).
Inside the project area however, the accumulated bank vegetation and resulting

~ channel stabilization protected the stream channel from erosion. (Figure 2)

Numerous (15-30 fish per pool) trout fingerlings were observed in pools near bank
seeps and springs in the Big Sandy River throughout the fall and into the Winter

of 1979. 1In the spring of 1980, sampling was conducted under terms of the Depart-
ment's collecting permit (Table 1) and three size classes of rainbow were observed
to be returning to Bone Draw. Of the three size classes (4 inches, 6-8 inches, over
12 inches) - we were able to capture only those fish in the larger size classes.
(Figures 3 & 4) This would tend to indicate that we are experiencing returns from
our egg and fry plants of 1977, 1978 and 1979. ;

In 1980, approximately 5,000 eyed rainbow eggs were once again obtained from the
Daniel Hatchery. These eggs were planted in Bone Draw by members of the League,
utilizing Whitlock Vibert boxes placed in wire baskets of graded river gravel

(Table 2, Figure 5). Hatching had occurred when the eggs were checked two weeks
later. Several boxes with swim up fry, once again, had to be liberated by hand
three weeks after planting, due to sedimentation within the gravel baskets. Survival
to swim up fry was estimated to be 257%, as heavy fungus (Saprolegnia) mortality was
incurred. Total survival from eggs to fingerlings (Figure 6) was estimated to be
10%. (This was based on visual observation as sampling for fingerlings was quite
difficult using a minnow seine).

In the fall (October 1980) brown trout, rainbows and some brook trout were once
.again observed by Resource Area staff to be returning to Bone Draw. Field inspec-
tion on the 29th of October noted three or four apparent redds in Bone Draw Proper,
Due to the two dimensional gravels and extensive amount of fines in the streambottom
(Figure 2), it was felt however, that they would not be successful.

Conclusions

1. It appears that the basic fisheries management concept of Bone Draw
(intensive management of a small area for maximum return) is producing
results, in that several size classes of . rainbows are returning to Bone Draw.

With the present approach, however (planting eggs), survival rates and
subsequent returns are lower than what could potentially be expected.

In that Bone draw is a highly productive stream with good nursery habitat
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Bone Draw-after
spring flooding in
1980. Note minimum
bank erosion due to
stable vegetative
conditions. Stream
bottom has been
extensively scoured
with flushing of
sediment.

6-8 inch size class rainbow trout found returning to Bone Draw

in the spring of 1980.




Date

April 29

May 3

May 24

May 31

BLM Sampling Record for 1980

for Bone Draw

Scientific Permit No. 52

Wyoming Game and Fish Department

Species Observed or Sampled

Redside Shiners, Fathead Minnows, 15 Rainbow
(6-8" size range), 1 female rainbow (l4'"Sspawned out).

Speckled Dace, Redside Shiners, Fathead Minnows,
Mountain Suckers, 1 Bluehead Sucker (?), Flannelmouth
Suckers, 1 male Cutthroat (21" and ripe).

Redside Shiners, Speckled Dace, Mountain Suckers,
Flannelmouth Suckers, several Bluehead Suckers (?)

IWLA - Rainbow Egg Plant, 5300 eggs, Bluehead Suckers
(?),.Mountain Suckers, Speckled Dace, Redside Shiners,
1" Utah Chub.

Poor results - 1-12" Brown covered with water mold.
(G & F sample also taken with more extensive results).
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Table 2. Izaak Walton League Egg Plant ~ May 31

Site No. Whitlock Boxes No. Eggs Water Temp o

56°

567

(o]

56

o560

(46 spring)
54°

539

€30

Estimated Survival:
25% to swim up fry

10% to fingerlings (by end of summer)

e e e ™ e P -

Figure 6 Rainbow fingerling from the IWLA egg planting study, noting growth
from early June to August 4, 1980.




developing, and insofar that fingerling growth rates approach those of
hatchery raised fish, it appears that the full habitat potential is presently
underutilized.

The sampling gear employed in 1980 (minnow seine) is not effective for
adequate evaluation of age class structure, species composition and

trout returns to Bone Draw.

Recommendations

1. I recommend that for our studies in 1981, we request 2-3,000 rainbow
fingerlings for the spring plant and 1,000 brown or fall run rainbow for
a fall plant. These should be fin clipped with assistance from Izaak
Walton League members for future identification. It would be more
advantageous to make these plants after the spring and fall runs of larger
fish, to minimize losses due to pred tion.

I would also recommend that we request a renewal of our scientific collect-
ing permit with the inclusion of approval to use a more effective sampling
technique; i.e. electrofishing gear. Initial contacts with Department
Biologists at the Green River Area and Cheyenne offices have indicated that
they would be willing to consider this request, in light of the progress
experienced on Bone Draw to date. In this regard, it would be beneficial
to both agencies to develop a monitoring program utilizing Game and Fish
methodology (i.e., field forms).

With the poor bottom composition of Bone Draw, successful natural repro-
duction will not be feasible unless river gravel is used to replace in-
stream sand and sandstone below the log drop structures. In addition, the
dike and marsh development planned for the FY-81 Annual Work Plan will help
mitigate future impacts of sedimentation on these gravels.

In light of the results experienced to date on Bone Draw, it would be advis-
able for the Big Sandy Area staff to consider developing a cooperative

Sikes Act Habitat Management Plan with the Game and Fish Department for the
lower Big Sandy River. Of particular note would be the potential for sim—
ilar habitat developments on two springs five miles downstream, which are
now located within one of the Sandy E.S. monitoring exclosures.

The four miles of the Big Sandy River which are now in a special management unit
plus the three 20 acre monitorining sites, will provide base level habitat improve-
ments for instream fisheries cover. It would therefore appear that the potential
for establishing a spring and fall run up the Big Sandy (thereby creating 30-40
miles of new recreational fishing opportunity) is technically feasible. This type
of a management program would be quite similar in nature to those already estab-
lished in other states. Cases in point would be the Lake McConaughy/Platte River
program in Nebraska and the Lake Michigan tributary stream programs in Michigan.

T . B e 2 2T TN 33 255 S0




STAFF:

BILL GENTLE i i o TR
STATE EXECUTIVE \j i
DON NELSON :
AYyoming

BlCLoNG. ASINE coxa
WEoNe PROGRAM CONSULTANT Trod v R |
HENSTATER: ,W OF WYOMING LOL WENIEL E
AG WATER QUALITY SPECIALIST
MARY LOU O'BLENESS
ED HERSCHLER - SECRETARY
GOVERNOR

i g z i CbHS[RVRTlCN DISTRICTS
Flate Conservadion Cemmission

2219 CAREY AVENUE PHONE (307) 777-7321 - CHEYENNE, WYOPMING 82002

COMMISSION MEMBERS:
JOKN NILAND

CHAIRMAN (DEPAD)
May 19, 1982 CHARLES JAMIESON
VICE-CHAIRMAN (AREA V DIRECTOR)
PETER MEIKE. JR.
(AREA | DIRECTOR) .
' JAMES R.L. MAY
1 {AREA Il DIRECTOR)
Mr. Clint Hanson, Big Sandy Resource Area Manager STANLEY PREATOR
> (AREA !l DIRECTOR)
BLM : STEVE ADAMS

P.0. Box 1869 B (AREA IV DIRECTOR)
. DR. HAROLD TUMA
Rock Springs, WY 82901 (UW. AG. COLLEGE)
GEORGE CHRISTOPULOS
: g (STATE ENGINEER’'S OFFICE)
Dear Clint, i = EUGENE HARDY
) (LIVESTOCK BOARD)
. . . . . . JOHN ORTON
This is in reference to our concluding discussion at Bone (STATE AG. DEPT
Draw on the Big Sandy on May 5 regarding the Conservation

Commission's future participation.

D7)
llﬂlg ﬂ[%oa rlo';’

I would like to schedule June 15, 16, 17 and 18 to work with<i b il

Ay 2
your representatives and Bruce Smith on the Dhoto coverage -7 05676 THS oy

{ .
and narration draft for the "Bone Draw Story" and the "White 7.Tﬁ‘ o cuﬁﬁg‘wgl¢3

Acorn Riparian Management." Z){C't:”cye:ﬁf %

~

If this is donvenient please ask Bruce Smith to phone me direct
T77-7321 for arrangements of details, times, etc. If the dates
are not convenient please reply with alternate dates. Alternate
dates would need to be later in June.

(

Lou Wenzel, Ag Wat Quality

cc: John Orton, Commissioner Agriculture Department
John Niland, Chairman, Conservation Commission
Jim Hodder, Secretary, Big Sandy Conservation District
Box 46, Parson WY 82930 :
Dan Rodgers, Division of Range Mgt., College of Agriculture
WY Universi ty Baramiie s SR 0T

PROTECT OUR HERITAGE
through the
Conservation of Wyoming's Natural Resources

< T




IN REPLY REFER TO

United States Department of the Interior 412 (480)
4

BUREAU OF LAND MANAGEMENT
Rock Springs District 5 /7’
Big Sandy Resource Area t
P. 0. Box 1869
Rock Springs, Wyoming 82901

Mr. Lou Wenzel JUN21 1987
Wyoming State Conservation Commission

2219 Carey Avenue

Cheyenne, Wyoming 82002

Dear Mr. Wenzel:

Following is the information you requested from correspondence of Mevisli0 S 0 89

A Mitigation Items

10 Exclosures
LxXclosures

Twenty-one exclosures have been completed according to the discussion
in Chapter 4 of the Sandy Grazing ES. Three exclosures are planned
for completion by the end of Fiscal Year 1982. The remaining two
exclosures will not be built because of SULvey O engineering problems.
A temporary exclosure of electric fence may be placed on the Sweet-
water River to rest streambanks where fisheries habitat are of major
concern. .Direct cost for the exclosures has amounted 0189 899000100,

Wild Horse Removal

The Bureau has removed in excess of 600 horses since 1978 at an
estimated direct cost of $38,000.00.

Gates

A gate opening plan was completed by the Resource Area 1o 1981 0 T ime
has been allocated for personnel to assure gates are left open during
the pasture non-use periods to facilitate big game movement.

Salting

Our present policy is to avoid placing salt near streams or along
historic or known archaeological sites.

Ear Tagging

A livestock identification and control program has begun in the ES
area. Full implementation of this mitigating measure will not be
completed for several years,




STAFF:

BILL GENTLE ‘ .
STATE EXECUTIVE yﬂ‘j

DON NELSON ; 3
PROGRAM CONSULTANT Ayyomin

BILL LONG i ASnSINE CUE(HS;S;‘ng
PROGRAM CONSULTANT LI OMMISSION

SR LOU WENZEL .
AG WATER QUALITY SPECIALIST
; MARY LOU O'BLENESS
@ ED HERSCHLER _ SECRETARY
GOVERNOR

: CONSERYATIOK DISTRICTS
Flate Conservalion Commisicon :

2219 CAREY AVENUE PHONE (307) 777-7321 . CHEYENNE, WYOMING 82002

o COMMISSION MEMBERS:
JOHN NILAND
‘ CHAIRMAN (DEPAD)
May 19, 1982 ! CHARLES JAMIESON
VICE-CHAIRMAN (AREA V DIRECTOR)
PETER MEIKE. JR.
(AREA | DIRECTOR)
JAMES R L. MAY
(AREA Il DIRECTOR)
Mr. Clint Hanson, Big Sandy Resource Area Manager STANLEY PREATOR
(AREA 1l DIRECTOR)

BLM, P.0. Box 1869 STEVE ADAMS
1 : {AREA IV DIRECTOR)
Rock Springs, WY 82901 b i,
(UW. AG. COLLEGE)
s % GEORGE CHRISTOPULQS
Dear Clint: o ‘ _(STATE ENGINEER'S OFFICE)
2 il EUGENE HARDY
- . . LIVESTOCK BOAR
Your Sandy Grazing Environmental Statement, Chapter L st
described Mitigation Measures of which you reviewed (STATE AG. DEPT))
selected riparian studies May U4 and 5 during the scheduled

meetings at Farson.

I would like to have your following information for my
pending Assessment Report of Stream Water Quality on the
Big Sandy River and its environs:

l. Updated list of BLM mitigation items accomplished under
Chapter 4. ; Please include costs.

2. WList of Wour propesediBIMiactionsii remainingin tthe inesst

5 year period based on the chapter k4. list.

3. Bone Draw BLM Program, costs of accomplishment and proposals.
Can you furnish this information by June 15?

Sincerely,

o / o /o.
= i
e

,
'; .

Lou Wenzel, Agiater Quality

John Orton, Cormissioner of Agriculture

John Niland, Chairman, Conservation Commission

Jim Hodder, Secretary, Big Sandy Conservation District
Box W6, Farson. WY 82030

Dan Rodgers, Diwvision of Range Mgt. College of Agriculture
WY University. Daramie, (WY 82701

PROTECT OUR HERITAGE
through the
Conservation of Wyoming's Natural Resources




Other Developments

Twenty-three miles of standard livestock fence were built to control
livestock use at a material and contract cost of $37,500.00. Another @%
7.5 miles of electric fence was installed for material cost of ;
$5,000.00. Eleven cattleguards were constructed for a total figure

of $26,800.00. Chicken Springs archaeological site was exclosed to
eliminate livestock trampling and 15-Mile Reservoir was fenced to

reduce livestock use. Cost of both projects amounted to about

S5 17005005

The preceding figures to accomplish mitigating measures does not
include managerial, survey, administration and other indirect
costs. If the total of these costs were calculated, I'm sure
they would substantially increase the overall figure to implement
mitigation.

Proposed Future Mitigation

=~

Most of the problem areas identified have received as much attention as
appropriate funding will allow. The ear tagging program-will continue.
We will continue an effective program to control and monitor range
trespass. Additional water will be developed to provide better livestock
distribution. Some existing fences will be modified to facilitate big
game movement.

Visual contrast rating will be analyzed and new facilities painted to

blend with the surrounding landscape. Archaeological clearances will

be performed on all project locations. No new fences are proposed for GB
the period you discussed.

With current and proposed future budget cuts, we feel maintenance of
existing projects will consume most of the appropriations, with few
new projects expected annually.

Bone Draw

Direct costs of development and maintenance of the Bone Draw Special
Management Area amounts to $18,500.00. Administrative and field work
month costs are estimated at $27,500.00 to date. Full development will
be completed this year, with only maintenance required during subsequent
years. ;

Sincerely yours,

Area Manager




IN REPLY REFER TO

United States Department of the Interior 6740

BUREAU OF LAND MANAGEMENT
Rock Springs District
Big Sandy Resource Area
POl SBox#1 869
Rock Springs, Wyoming 82901

Mr. Steve McCall

U.S. Bureau of Reclamation
764 Horizon .

Grand Junction, CO 81501

Dear Mr. McCall:

Enclosed for your information are copies of a few summary reports on Bone
Draw development. The project area was set aside for the following purposes:

To provide an area for resource studies without the influence of livestock
grazing.

To establish a special wetland and aquatic management area for wildlafel
To provide a "protected" area in which a variety of wildlife improvements
can be tested for usefullness and benefit/cost.

To establish a public education area where physical improvements can be
demonstrated to conservation groups, schools and the general public.

Project costs are estimated as follows:

$17,760 Material/equipment/contracts
40,300 Administration, monitoring, maintenance
$58,060 Estimated total cost

The Wyoming Game and Fish Department has cooperated in planting of trout eggs,
fry and/or fingerlings in the habitat area .annually since 1978. With recent
development of a hatching facility, we can probably expect the Departments
involvement to increase during the next few years.

Léng term plans for Bone Draw include the following:

1. Continue annual maintenance of existing fiacslbiEles

2= Continue developing stream habitat with materials presently at the site.
3. . .Expand the hatching facility to a 50,000 egg capacity if current studies
; are successful.




Revise the current "Bone Draw' publication and finalize it for public
distribution.

Continue studies of habitat improvement methods presently on or suitable
to the special Management Area.

Some of the staff reports since 1977 may prove helpful in answering additional
questions you may have.

Sincereiy,

Area Manager

Enclosure
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Quantification Qf Fish Habitat That
Could Be Impacted By The Proposed
Big Sandy River Water Quality Improvement
' Program - Level III

-INTRODUCTION

On March 10, 1982, the Governor of Wyoming signed Enrolled Act No. 35,
House of Representatives, which authorized and directed the Water Development
Commission to prepare plans for salinity reduction of the waters of the Big
Sandy River to allow further development of Wyoming's Colorado River Combact
allocation and to provide water for industrial utilization.

Project components listed in the Act included a well field with a maximum
capacity of 15,000 acre-feet, a pipeline delivery system to the Rock Springs

vicinity for marketing to potential industrial users, two pump lift stations,

and a reservoir with storage capacity of about 21,000 acre-feet.

OBJECTIVES

Objectives of this report are:

1. To quantify the impacts of the proposed action and alternatives by
calculation of fish habitat gained'or lost.

2. To prioritize and quantify a list of mitigating measures that will
minimize or alleviate the impacts of the project,

Alternatives evaluated are those presented in the Draft, Joint State and

Reclamation Planning Report, Big Sandy River Unit Colorado River Water Quality

Improvement Program (1982).

Fisherx

The principal aquatic habitats in the unit area include the Big Sandy River,
Green River, and the wetlands created by seeps. The most notable of the seeps

is Bone Draw. Each of the aquatic habitats provide populations of game fish




in an area where the diversity of fishing waters is limited.

Although limited by seasonal low flows, high summer water temperatures,
and sedimentation, portions of the Big Sandy River study area support resident
rainbow and brown trout populations. Results of sampling efforts appear in
Appendix A. Evidence also indicates the Big Sandy provides nursery and margi-
nal spawning habitat for small spawning runs of rainbow trout iq the spring
and brown trout in the fall from the Green River. Reproduction attempts have
been observed, but very few if any viable eggs have been recovered.

In addition to game fish, the Big Sandy also supports mottled sculpin,
redside shiner, Utah chub, fathead minnow, longnose dace, speckled dace, white
sucker, flannelmouth sucker, and bluehead sucker. The bluehead suckér is con-
sidered rare and the flannelmouth sucker is considered uncommon in Wyoming
(Wyoming Game and Fish Department, 1977). Populations of both species are in
a sensitive situation,

The sport fishery value of the Big Sandy is not fully appreciated due to

the proximity to the high quality fishery in the Green River. Fishing pressure

was estimated at 152 fisherman days on the 63 mile reach from Big Sandy Reser-
voir to the confluence with the Green River in 1977 (Miller). An estimated

51 percent or 77.5 fisherman days were spent in the stream reach which would

be affected by the Big Sandy project. With the increase in population in south-
western Wyoming and the associated increase in demand for recreation, this esti-
mate of fishing pressure is probably low, although updated information is not

. available. A formal fish stocking policy does not exist for the lower Big Sandy.
Recent stocking has been associated with the BLM's habitat improvement project
on Bonc Draw,

Bone Draw provides valuable nursery and possible spawning habitat. Although
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spawning success is questionable due to high TDS, spawning activity has been

witnessed. Rainbow trout,(Lake McConaughy and Eagle Lake fingerling), kokanee

salmon eggs,and brown trout eggs have been stocked in Bone Draw in cooperation

with the BLM's habitat improvement program. The stocking and habitat improve-

ment program has resulted in an increase of 137 pounds of trout per acre in

Bone Draw (175.6 1lb/acre in 1980 to 312.6 lb/acre in 1982). Bone Draw is not

only an important fishery to the area but also serves as a valuable demonstra-

tion of successful fish management in an arid location.

The Green River is a Class 1 stream (fishery of national importance) sup-

porting populations of seven game fish species and 13 nongame species. Species

known to be present are:

9 Rl b

Game Fish

Rainbow trout

Brown trout

Kokanee

Mackinaw (Lake trout)
Mountain whitefish

Snake River cutthroat trout

Channel catfish

Vil

Nongame Fish

Mottled sculpin
White sucker
Flannelmouth sucker
Mountain sucker
Bluehead sucker
Utah chub
Roundtail
Redside shiner
Speckled dace
Longnose dace
Red shiner
Fathead minnow
Carp

Current information indicates both a resident and migrating population

of trout exists. A population of kokance is also being established which will

migrate up the Green River to spawn.




METHODS

' Impacts on trout populations were quantified for each alternative by

calculating trout habitat unit (HU) values. Binns (1979) defined a trout HU

as the amount of habitat quality required to produce an increase in trout
standing crop by one pound per acre.

?rout HU are calculated by:

1, Estimating the standing crop (SC) in pounds per acre in a stream by
Habitat Quality Index (HQI) scores (Binns 1982) or sampling efforts.

2. -Converting SC to HU by multiplying the SC figure by the coefficient
for streams (1.08). Binns (1976, 1979) derived and showed the justification
and limitations for this coefficient.

The existing trout HU calculated were used to quantify the impacts that
will occur by the proposed alternatives in the Big Sandy Project. Due to the
time constraints placed on the project and limited available data, some judg-
mental values, based on the expertise of Department biologists, were assigned
to the possible impacts. Calculation of HU are located in Appendix B.

Fishery and instream flow studies were conducted at two sites during the
1982 field season. Data collected at the upper site (T24N, R107W, S32) were
applied to a stream reach extending 9.2 river miles downstream and 2.4 river
miles upstream of Bone Draw. Data collected near Gasson Bridge (T24N, R109W,
S26) were applied to the stream reach from the Big Sandy's confluence with the
Green River to 9.2 river miles upstream of Gasson Bridge. Discharge records
from the USGS gauge station (09216000) near Bone Draw were used for the upper
reach. The use of the gauge records near Bone Draw will introduce some error
into the habitat calculations due to the accretion from springs. Until addi-

tional information is available on well locations and operation (net water
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depletion and location of depletions in Bone Draw and the Big Sandy River) the
USGS gauge records are perceived as the best available information to address

the impacts. Records from USGS gauge stationh(09216050) at Gasson Bridge were
used to address impacts on the lower reach. '

Recent studies on the Green River (Wyoming Game and Fish Department 1979,
Banks et al. 1974) have recommended an instream flow of 800 cfs for the period
of April through October and 500 cfs for the pefiod of November through March.
A flow of 800 cfs was used to quantify the possible impacts the project may
have on the Green River,

The amount of spawning habitat was quantified using methods developed by
the U.S. Fish and Wildlife Service's Cooperative Instream Flow Group (Bovee

and Milhous 1978, Milhous et al. 1981).

RESULTS

Game Fish

. Alternative 1 - Chevron

This alternative would deveiop 7,000 acre feet of saline water of about
4,000 mg/L from the Big Sandy River annually for Chevron Chemical Company to
meet part of its total 13,700 acre foot requirement. The‘water would be deve-
loped from a well field which would be installed in the Big Bend area and then
pumped through a pipeline which would extend southeast to the proposed ferti-
lizer plant near Rock Springs. To meet its remaining water requirement of
6,700 acre feet annually, Chevron would construct a pipeline from the Green
. River to the proposed plant.

This alternative would reduce flows in the Big Sandy by 9.67 cfs. The

reduction in flow results in a reduction of critical period flow (August 15

to September 15) of 16.5% in the Bone Draw area and 11.8% at Gasson Bridge
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(based on USGS gauge records, station numbers 09216000 and 09216050, respec-

tively). This reduction in flow in the Big Sandy will result in the loss of
189 HU. The effect of the wells on the flow in Bone Draw is unknown to date.
It is assumed that the flow will be greatly reduced. If Bone Draw is totally
dewatered it will result in the loss of an additional 176 HU. The net loss

in HU from the Chevron alternative would be 365 or 18.8% of the total available
trout habitat (1939 HU) in the Big Sandy River and Bone Draw.

%he reduction in flow will reduce brown trout spawning habitat in the fall
by 25.8% as defined by the IFG's habitat model in the Big Sandy River at the
upper study site. The reduction in flow would provide a 3.8% increase in
rainbow trout spawning habitat in the spring. Based on available data, it is
impossible to quantify the effect that the change in spawning habitat would
have on recruitment of game fish,

The reduction in flow of 18.9 cfs (9.67 cfs from Big Sandy and 9.25 cfs

from the Green River) will result in a loss of 652 HU in the Green River at

" a flow of 800 cfs. The Chevron alternative will result in a loss of 1017 HU.

The reduction in salinity to the Green River from diversions on the Big Sandy
should enhance the Green River fishery. Additional data would be required to

quantify the possible enhancement of the fishery.

Alternative 2 Chevron and Texasgulf

Alternative 2 would develop 12,000 acre feet of saline water of about 4,000
mg/L from the Big Sandy River annually including 7,000 acre feet for Chevron
and 5,000 acre feet for Texasgulf. ' In addition,‘Chevron would obtain 6,700
acre feet from the Green River. The plan and features are essentially the same
as in Alternative 1 except that a single pipeline would carry the water supply
for both companies to a point south of the well field, from which one pipe would

extend ‘southcast to the proposed Chevron plant, and a second pipe would extend




southwest to the Texasgulf plant,

This alternative would reduce flows in the Big Sandy by 16.57 cfs. The
reduction in flow results in a reduction of critical period fldw of 28,45 dn
the Bone Draw arca and 20.2% at Gasson Bridge. This reduction in flow will
result in a net loss of 550 HU or 28,47 of the available trout habitat (1939 HU)
in the Big Sandy and Bone Draw.

The reduction in flow will result in a 44.2% reduction in brown trout
spawning habitat in the fall. Rainbow spawning habitat in the spring would in-
crease by 2,7% with the reduction in flow.

The reduction in flow in the Big Sandy and diversion of 9.25 cfs from the
Green River would reduce the flow in the Green River by 3.2%. This reduction
in flow will result in a loss of 1207 HU. The reduction in salinity in the Green
River due to the diversion of the saline water from the Big Sandy will enhance

the fishery, but data are not available to quantify the enhancement.

Alternative 3 Chevron, Texasgulf, other Trona

Alternative 3 would develop 21,900 acre feet of water annually from the
Big Sandy River, including 7,000 acre feet for Chevron, 5,000 acre feet for
Texasgulf, and 9,900 acre-feet for four_other trona processing companies for
expansion of their existing plants. Of the 9,900 acre feet, 2,800 acre feet
would be supplied to Tenneco 0il, 1,900 acre feet to Allied Chemicals, 1,100

acre feet for Church and Dwight, and 4,100 acre feet to FMC.

As in Alternative 2, Chevron and Texasgulf would obtain 12,000 acre feet

of saline water of about 4,000 mg/L water from the well field and pipeline,
~ and Chevron would obtain an additional 6,700 acre feet from the Green River.
Water for the other trona companies would be developed by constructing an 11,200
acre foot Plains Reservoir on the Big Sandy River near Gasson Bridge.

At present, the exact location and size of the proposed reservoir has not

been determined. 'The fishery impact evaluation was based on Plains Reservoir




Unit D with a maximum storage capacity of 69,215 acre feet. If the reservoir

is located on stream or has a diversion structure which would block fish migra-

tion in approximately the same location, the habitat evaluation would be appli-
cable.

Alternative three would reduce critical period flow by 16.57cfs or 28.3%
in the Big Sandy in the Bone Draw area. This reduction in flow will result
in the loss of 293 HU above the impoundment. The high salinity, high turbidity,
high water temperature, and reservoir fluctuation in Plains Reservoir precludes
development of a sport fishery. No fishery benefits will be realized from the
reservoir and the impoundment will cause the loss of 553 HU. Current plans
are to release 5 cfs for stock watering below the dam. This release will result
in the loss of 779 HU from the dam to the confluence with the Green River.

This alternative will result in a loss of 1,625 HU or 83.8% of the trout habitat
in the area of impact in the Big Sandy River.

The dam will block upstream spawning migration from the Green River. Any
spawning in Bone Draw and the Big Sandy will be limited to the resident popula-
tions. The reduction in flow above the impoundment will reduce brown trout
spawning habitat by 41.2%7 while increasing rainbow trout spawning habitat by
2.7% in the Bone Draw area. With available data it is not possible to quantify
the resulting loss in recruitment to the trout population in the Big Sandy and
Green River.

If critical period releases are 5 cfs from the reservoir, based on channel
morphology and tributaries to the Big Sandy below the proposed dam, the Big
Sandy will be totally dewatered at the confluence except during spring runoff,
Flows in the Green River will be reduced by 91.1 cfs (81.8 cfs critical period
flow at Gasson Bridge and 9.25 cfs diverted from the Green River). This reduction
in flow will result in the loss of 5,461 HU in the Green River.

Alternative three will result in the loss of 7,086 HU. Dewatering the




Big Sandy will enhance the Green River fishery by possible reduction in sediment

loads and salinity. With available data quantification of the enhancement is

not possible but it would buffer in some measure the reduction in HU.

Native Nongame Species

Review of sensitive, rare, and endangered species which have native ranges
inclusive of Big Sandy:

The Bureau of Reclamation Report (Final Alternative Report for Salinity
Control, 1982) listed the bonytail chub, the humpback chub, and the Colorado
squawfish as endangered species which have the potential to be within the study
area. Baxter (1970), however, states that all three of these species are pro-
bably extinct in Wyoming.

A biological assessment must be made during the draft EIS to determine
the effect of the proposal on endangered species. The lead federal agency must
comply with the consultation requirement of Section 7 of the Endapgered Species

Act. One endangered species, Kendall Warm Springs dace (Rhinichthys osculus

thermalis), is present in the Green River Drainage in Wyoming. The total habitat
of the Kendall Warm Springs dace is an isolated spring area and short stream
reach 31 miles north-northwest of Pinedale in Sublette County, Wyoming. The
proposed development sites would not impact the habitat of this species.

The U. S. Fish and Wildlife Service, Endangered Species Office, Billings,
Montana, has provided a list of endangered fish species Lhal may occur in the

area of the proposed project (personal communication 12-23-82).

Listed Endangered Species

Colorado squawfish Ptychocheilus lucius
Humpback chub Gila cypha
Bonytail chub Gila elepans

No legally determined critical habitat is present within the area of construction.
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The flannelmouth sucker is listed as uncommon and sensitive by the Wyoming
Game and Fish Department (1977). It was sampled in Bone Draw and Big Sandy
River by Wyoming Game and Fish pe;sonnel in 1977 (Miller, 1978) and in 1982
(Appendix A). The BLM (Big Sandy Resource Area BLM Rock Springs District, Bone
Draw-Big Sandy River, Fisheries Sampling Report 1981) captured what they suspec-
ted as being bluehead suckers in 1981. The bluehead sucker is listed as rare
by the Wyoming Game and Fish Department (1977).— This species was not found
during sampling by the Wyoming Game and Fish Department in 1977 but was in 1982.
Both the flannelmouth and the bluehead sucker are declining in numbers in Wyoming
due to loss of preferred habitat.

Both the flannelmouth and bluehead sucker spawn in the spring. They prefer
fast water habitat with bottoms of rock or boulders. All of the alternatives
would negatively impact migration either by lowered flows or physical blockage
by the Plains keservoir Dam. More information is needed on the status of these
species ;n the:Big Sandy River before the significance of impacts can be deter-
mined. Since the flannelmouth and bluehead sucker prefer swift current with
a rock and boulder bottom, the habitat of the Big Sandy River is probably already
marginal for these species. Any further loss of flows could very likely elimi-
nate these two species from the lower Big Sandy River.

More information is needed before impacts on these species can be decter--
mined. However, present data and information on the biology of these species

indicates that their existence is already tenuous in the study area and any

of the proposed alternatives for development would probably have adverse effects,

B e T B B R A o Y B 3 A e 355 4 e 2B ez e o




SUMMARY

Table 1 lists the impacts of the three alternatives. Each alternative |

will have negative impacts to the fishery resource.

Table 1. Summary of impacts from the proposed alternatives on the Big Sandy
Project.

Alternatives

Che%ron Che%ron and Chevron? Texasgulf
Texasgulf Other Trona

Big Sandy River

Game Fish (trout) HU -189
Rainbow Spawning Habitat +3.8%
Brown Spawning Habitat -25.8%

Native Nongame Species 0

Bone Draw HU

Green River

Game Fish HU

Possible Enhancement

Grand Total -1017HU -1757HU -7086HU
-22% spawning -41.57% spawning -41.5% spawning
habitat habitat habitat

O - Denotes negative impact but not quantifiable.
X - Denotes enhancement but not quantifiable,




Alternative three is by far the most detrimental in terms of quantifiable
HU, but also offers the greatest enhancémenf opportunities to the Green River
fishery. Implementation of alternative three with fisheries provisions may enhance
the Green River [ishery and outweigh the loss of the already marginal fishery
in the area of development in the Big Sandy River. The reduction in salinity
and reduction in silt load could enhance the Green River if flow releases from
Fontenelle Reservoir are sufficient to compensate for flow reductions below
the Big Sandy confluence. Additional information is needed to quantify the
Aeféects Qf implémentation of alternative three in the Green River fishery.
o vrIinementétion of either alternative one or two would result in negative
impacts to the area fisheries, with alternative two being the most detrimental.
These alternatives also present very limited fisheries benefits. Minimal enhance-
ment to the‘Green River fishery may result from the reduction in salinity but

data are unavailable to quantify the possible enhancement.

Recommendations

The opportunity exists for mitigation of negative impacts from the various

alternatives.

Alternative 1 - Chevron

1. It is recommended that stored water in Fontenelle Reservoir be dedicated

for release to augment flows in the Green River during periods when the flow
in the Green River falis below 800 cfs in the period of April through October
or 500 cfs for the period of November through March. Flows should be augmented
at a rate equal to depletion below the recommended instream flow. Augmenta-
tion of flows in the Green River will eliminate impacts below the confluence
with the Big Sandy and provide flow enhancement from Fontenclle Reservoir down-

stream to the confluence to compensate for.impacts on the Big Sandy.
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2. Reduced flows in Bone Draw should be mitigated by fish habitat improve-
ments in the area. Funds should be allocated to the Wyoming Game and Fish Depart-
ment for habitat improvements and evaluatioﬁ'of such improvements to mitigate
for HU lost in Bone Draw. The decision of location and type of habitat improve-
ment measures should be made following detailed evaluation of alternatives by

Department biologists to maximize the effectiveness of the program.

Alternative 2 - Chevron and Texasgulf

1. The same mitigation procedure outlined for Alternative 1 should be

used to mitigate this alternative.

Alternative 3 - Chevron, Texasgulf and other Trona

1. We recommended that a hydrologic study be initiated to determine the

useful life of the reservoir, the effects that altered flow regimes would have

on the morphological characteristics of the stream channel below the reservoir,
and sédiment loading in the Green River. We question what the life expectancy
©of -the reservoir might be and the reduction in sediment in the Green River,
If a hydrologic study could docuhent a substantial reduction in the sediment
load to the Green River for a meaningful duration of time by impoundment and
reducing flows in the Big Sandy, the loss in habitat in the Big Sandy may be
offset by the enhancement to the Green River fishery. Instream flow recommen-
dations below the proposed reservoir will not be made until additional infor-
mation is available on the alterations to stream channel characteristics wﬁich
will result from altered flow regimes. Data hav¢ been collected for a main-
tenance flow under present conditions. The additional information is requested
to enable evaluation based on fish habitat, channel maintenance, and sediment
loading.

2. The proposed dam would block any upstream migration for spawning.

Based on the tenuous existence of native nongame speciecs and questionable
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viability of the trout spawning, a fish ladder is not recommended. Mitigation

by augmenting flows in the Green River with stored water from Fontenelle Reser-

voir would offset impacts to the Big Sandy and Green River systems.

3. Reduced flows in Bone Draw should be mitigated by fish habitat improve-
ments in the area. Funds should be allocated to the Wyoming Game and Fish Depart-
ment for habitat improvements and evaluation of such improvements to mitigate
for HU lost in Bone Draw. The decision of location and type of habitat improve-
ment measures should be made following detailed evaluation of alternatives by

Department biologists to maximize the effectiveness of the program.
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A PPCITIECEN

Project Name _ Big Sandy Development Site Location T24N,R107W,S32,SEq
at Bone Draw

Stream Name Bip Sandy River

Stream Class 4 - low production waters; fishery of local importance

Productivity _ 2 - Fishable arca is_small and cannot withstand much fishing pressure.

Esthetics 1 - Fair esthetic qualities; water is often turbid, streamside cover is
lacking.
Access 5 - Satisfactory for modern cars, stream is floatable

Fishery

Species present rainbow trout, brown trout, white sucker, Utah chub, longnose

dace, speckled dace, redside shiner, flannelmouth sucker, mottled sculpin,

Jnountain sucker, bluehead sucker,

Estimated fishing pressure _ 2.4 fisherman days/year/mile.

Stocking policy/history Not stocked; rainbow trout fingerlings are stocked in

Bone Draw proper and are an important source of recruitment to the Big Sandy River

throughout this area.

Management concept _ basic yield.

Managed for species rainbow trout and naturally occurring fish populations.

Fish population data: Date _ 10-21-82 Method _ Zippin

SPECTES
Total Captured Ral?bow Brgwn White Sucker
No. per mile 10 38
95% CI l;

Lbs/Acre j 6.8
957 CI L

Ave.Length (in.) 21103
Range (in.) 20,4 = 22,1
1954 CT s

Ave. Weight (oz.) 55.0
Range (1lb.) 48 - 62
957 CL i




4 Kpﬁehdix A

POPULATION ESTIMATE RESULTS

Date: 8-19-82

Method:

Zippin

Total Captured
No. Per Mile
95% CI

Lbs/Acre
95% QI

Ave Length (in.)
Range
95% CI

Ave. Weight (o0z.)

~~ Range
~95% CI

Rainbow

0.6"5.1

SPECIES

Utah

Brown Chub

2 #
19 96
158

0.2
&0 .1

3.3

White
Sucker

Mtn.,
Suck

Fathead
Minnow

Redside
Shiner

Speckled
Dace
10 i

T

3.0-3.7 1.9-16.0

10.20
2,18 0.17

166 1+0.06

x5 A

4.8

0.07-0.28 0.07-23.3

15.14

Method: Cyanide

Total Captured
No. Per Mile
95% CI

Lbs/Acre
95% CI

Ave Length (in.)
Range
95% Cl

Ave, Weight (oz.)
Range

SPECIES

Speckled

Longnose Redside
Shiner

Rainbow Brown Dace

92

9.2 14.8 341
5.4-15.1 12.6-16.5 2.7-4.6
EF T80 %50 $0.16

6.0 18,2 0.16
1.0-18.0 10.5-24 -
340 £17.2 -

Flannelmouth MotlL
Sucker  Scul

Utah
Chub

White
Sucker

10

32 10.2 9.1
2.5-4.5 9.8-10.9 3.5-14.6
$0.49 £0:.30 25,05

0.20 6.6 7:6
- 5.5-8.0 0.3-17.5
= 200620027 .97

18.




Appendix A

HABITAT QUALITY INDEX (HQI)
SUMMARY OF RATINGS AT MEASURED FLOWS

! DISCHARGE (CFS)
Attribute - . = s 46

X-1 Critical period stream flow 4 4
X-2 Annual stream flow variation ; 4 5
X-3 Maximum summer temperature

X-4 Nitrate Nitrogen

X-7 Cover

X-8 Bank stability

X-9 Substrate
X-10 Water velocity

X-11 Stream Width

HQI Score (Lbs/Acre) 1546 9.5
Trout Habitat Units 16:8 1003

Measured Trout Sténding Crop: 808 lbs/acré

Date of Population Estimate: 10-21-82

HQI Sampling Dates: Date Discharge (CFS)
1 7-28-82 153
2 8-22-82 72
' 10-20-82 46

Simulated 20
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. Appendix A

Project Name _ Big Sandy Development Site Location _ Below Gasson Bridge
T24N, R109W, S26SEz

Stream Name Big Sandy River

Stream Class 4 - Generally- incapable of sustaining substantial fishing pressure.

Productivity 1 - Supports low populations of game fish.

Esthetics 1 - Fair esthetic qualities, a lack of streamside cover is apparent.

Access 5 - Stream access in terms of posting and availability to fisherman use
is very good.

Fishery

Species present yaries witrh time of year but includes brown frouf, rainbow trout,

mottled sculpin, fathead minpow, bluehead sucker, longnose dace,

Estimated fishing pressure _ 2.4 fisherman days/year/mile.

Stocking policy/history Fingerling rainbow trout are stocked in Bone Draw,

which are occasionally found in the study area. No other stocking is conducted.

Management concept Basic vield

Managed for species _ Natjve fish populations
Fish population data: Date 10-21-87 Method _ Zippin

SPECIES White Flannelmouth . Redside

Rainbow Brown Sucker Sucker Shirer
Total Captured 6 23

No. per mile 75 i
95% CI *19 -

Lbs/Acre .33
957 CI 0508

Ave Length (in.) 4.8 SihE
Range (in.) 4,1-5.4 2.5-4.0
95% CI 30,53 £0.53

Ave, Weight (oz.) Q577 0228
Range (1b.) 0.6-2.75 0.4-1.2 (515025
Y578l U +0 806

\./ U = undefined




Appendix A

POPULATION ESTIMATE RESULTS

Date: 8-19-82 e . Relative abundance

Fathead  White  Speckled Mottled
Rainbow Brown Minnow Sucker Dace Sculpin

Total Captured
No. Per Mile
95% CI

Lbs/acre
ey (Gt

Ave Length (in.) Ui g
Range (in.) 1.6-2.8 1.9-7.6
95% CI +0.56 +0.98

Ave Weight (oz.) 0.07 0.59
Range - 0.04-3.35
l 957 CI - $0.58

Date: Relative abundance

Flannel- Long-
Redside Utah Mottled mouth Bluehead White nose Fathead
Shiner Chub Sculpin' ' Sucker ' Sucker fi Sucker Dace Minnow

Total Captured 13
No. Per Mile -
957% -

Lbs/acre -

95% CI -

Ave Length (in.) 3.16 10.41 4.29 3,65 4,36 3103 3.15
Range (in.) pig.g s igimiay7 3 B 48 D BAL0 L 80-4.8 3.0=3,8  Bylrd 2
95% CI - - - - - = -
Ave Weight (oz.) 0.23 7.14 1,37 05 0.5 0.33 0.25
Range - 5.0-10.5 0.3-1.7 - - -

95% ClL - -




Upstream view of study site on the Big Sandy near Bone Draw
on August 22, 1982,

Upstream view of study site on Big Sandy approximately Lwo
miles downstream of Gasson Bridge on June 29, 1982,
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Upstream view of study site on Bone Draw on
August A7, OB




Appendix A

HABITAT QUALITY INDEX (HQI)
SUMMARY OF RATINGS AT MEASURED FLOWS

DISCHARGE (CFS)
Attribute 75

X-1 Critical period stream flow : 4
X-2 Annual stream flow variation 3
X-3 Maximum summer temperature
X-4 Nitrate nitrogen
X-7 Cover
X-8 Bank stability
X-9 Substrate
Water velocity

Stream Width

. HQI Score (Lbs/Acre)
Trout Habitat Units

Measured trout standing crop: 0.84 *.22 lbs/acre

Date of Population Estimate: 10-21-82

QL Sampling dates: Date Discharge (CI'S)

1 10-20-82 s




GREEN RIVER
Instream Flow 1.25 miles upstream
from Big Sandy River confiuence
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Appendix B

Habitat Calculation Alternative 1 - Chevron

Upper Reach

9.1 HU/acre at 58.6 cfs (critical period)
-7.8 HU/acre at 48.9 cfs
1.3 HU/acre lost

1.3 HU/acre x 44.7 acres impacted = 58 HU lost
1.3 HU/acre represents 14,3% reduction
9.67 cfs reduction represents 16.5% reduction in critical period flow.

Lower Reach

14.37% reduction HU Upper Reach = X% reduction HU Lower Reach
16.5% reduction flow 11,.8% reduction in flow at Lower Reach

X%Z = 10.2%Z reduction in Lower Reach
6.2 HU/acre at Lower Reach x 10.2% reduction = 0.6 HU/acre

0.6 HU/acre lost x 218.7 acres affected = 131 HU lost

Bone Draw
312.6 1b/acre x 1.08 HU converting coefficient x .52 acres = 176 HU in Bone Draw
Spawning Habitat Calculation - Upper Reach

Brown Trout
Discharge Square feet per 1,000 feet of stream

40 2,332 7
38.1 normal flow 24220703
30 1,7472.18
28.4 reduction 16475
20 1.,150.47

9,990,032 1 647,5 = 51258 665 rodicntonis 25 BT L odue i on

Rainbow Trout

Discharge : . Square feet per 1,000 feet of stream
80 8,159,721
74,2 normal flow 3,201,580
70 89,352,860

64.5 reduction 3,396,838
60 3,432.81

3,396:83 ~ 3:271.52 =125 .3] £t2 increcase = 3.8% incrcasc




Green River

37.7 1b/acre at 800 cfs instream flow recommendation
-37.4 1b/acre with 9.67 cfs reduction
0.3 1b/acre reduction x 1.08 HU converting coefficient x 1413.2 acres
affected (confluence to Town of Green River) = 458 HU reduction

37.7 1blacteat 800D cis
37.1 1lb/acre with 9.67 cfs + 9.25 cfs reduction
0.6 1b/acre x 1.08 HU converting coefficient x 299.4 acres affected
(Town of Green River to Flaming Gorge Reservoir) = 194 HU lost
HU lost due to Alternative 1

58 upper reach + 131 lower reach + 176 HU Bone Draw + 652 Green River = 1,017 HU lost

Habitat Calculation Alternative 2 - Chevron and Texasgulf

Upper Reach

9.1 HU/acre

-6.6 lU/acre at 41.91 cfs.
2.5 HU lost per acre = 27.5% reduction
2.5 HU/acre x 44.7 acres = 112 HU lost

Lower Reach

27.57% reduction HU = X7 reduction HU
28837 reduction in flow #2027 I reduction in tlow

X% = 19.67% reduction in HU at Lower Reach
6.2 HU/acre x 19.6% reduction = 1.2 HU/acre lost
12 Hll/acrelilostlx 21807 =262 HUlligst '

Bone Draw
176 HU lost

Spawning Habitat Calculation - Upper Reach

Brown Trout
Discharge Square feet per 1,000 feet of stream

40 : i 2,852.17
38.1 2.220.03
30 1,742.18
21.5 1,239.20
20 1,150.47

9,220.03 - 1(230.2 &« 98083 €17 reduction = 44.2% veduction




Rainbow Trout
Discharge

80
74,2
70
60
57.6
50

Square feet per 1,000 ft. of stream

8:199.21
A e
9, 352.86
3,432,81
3,361.29
3,131 .02

3y361.29 - 3271.52 = 89.77 ft2 increase = 2.77% increase

Green River
37.7 1b/acre

37.1 1b/acre with 16.57 cfs reduction
0.6 1b/acre reduction x 1.08 x 1413.2 acres = 916 HU reduction

37.7 1b/acre
36.8 1b/acre with 25.82 cfs reduction
0.9 1b/acre reduction x 1.08 x 299.4 acres = 291 HU reduction

HU lost due to Alternative 2

112 upper reach + 262 lower reach + 176 Bone Draw + 1207 Green River = 1757

Habitat Calculation Alternative 3 Chevron Texasgulf and other Trona

Upper Reach

Same HU as Alternative 2
112 HU Big Sandy + 176 HU Bone Draw = 288 HU lost

Lower Reach

4.18 acres above impoundment will have reduced flow
reduced flow results in 1.2 HU lost per acre
4.18 acres x 1.2 HU reduction = 5 HU lost

reservoir will flood 89.2 acres of stream
89.2 acres x 6.2 HU = 553 HU lost

HU loss from 5 cfs release from reservoir
225.7 acros x 6.2/ U= 719 By lost
1,625 IV lost in Big Sandy and Bone Draw

2901




Spawning Habitat Calculation

Same impact as Alternative 2
44,27% reduction in brown trout spawning habitat
3.8% increase in rainbow trout spawning habitat

Green River

7.7 . 1bfacre
34.8 1b/acre
2.9 1b/acre

87 27 1'b/acre
340500/ acre
3.2 1lb/acre

1,625 HU Big

with 81.8 cfs reduction
x 1.08 x 1413.2 acres = 4,426 HU lost from confluence to Town

of Green River

with 81.8 cfs + 925 cfs reduction
x 1.08 x 299.4 acres = 1,035 HU lost from Town of Green River
to Flaming Gorge Reservoir

Sandy and Bone Draw + 5,461 = 7,086 HU reduction
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In 1981, the Wyoming Game and Fish Department issued the BLM a scilentific
collection permit (No. 35-1981) which permitted the use of electrofishing equipment
in monitoring Bone Draw and the Big Sandy River. (Map No. 1) Subsequently, a
1,000 foot transect was established on the Big Sandy River and a 600 foot tramsect
was established on Bone Draw. (Map No. 2) Continued Wyoming Game and Fish

ment program coordination provided fish stocks as noted in Table 1.

KEMMERERY _y
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Map 1. - Bone Draw Project Area
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Fish Stocking Record - Bone Draw - 1981
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Plant Type Number i Size Comments
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Rainbow Trout 2,000 " 200/1b. Left Pelvic
. (Lake McConaughy) Fin Clip
(Fingerlings)

SueLETTE | !
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I
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=

September 1 Rainbow Trout 2,000 Adipose Fin
(Eagle Lake) Clip
(Fingerlings)

3,

RiCosapTE -
i

2

12

Il T

November 5 Kokanee Salmon 5,000+ Whitlock Vibert
(Eggs) Box Incubation
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r
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Electrofishing sample results are depicted in Figures 1, 2, and 3 are discussed
below.

‘

A. Big Sandy Ford (Figure 1)

the vehicle ford of the Big Sandy River, to 1,000 feet S
o tail of the deep pool) adjacent to the high cutbank. | . *,{~f:j“é§
yften, it was difficult to obtain more than one assistant. Due to this situation S
and high conductivity levels (1,000 + uMhos), sampling in the Big Sandy was blased
against larger rainbow and brown trout, i.e. Larger fish were difficult to




Bone Draw - Pasture A

Lower Big Sandy River
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capture and usually several escaped, decreasing the sample size by 3-5 fish on the
average. To prevent excessive handling and minimize sampling mortality, only total
length measurements were taken. Mark/capture estimates were initially attenpted by
means of a round paper punch in the ventral edge of the caudal fin. Only two
marked fish were recaptured as of August 8, so the effort was abandoned.

Throughout the season, sampling was conducted on a one pass basis.

Conclusions

In sampling this reach of the Sandy, there appeared to be a considerable arount
of seasonal movement (ingress and egress) by not only various species of fish, but
sizes as well. All fish were associated with the deeper pools (or pools with bhank
cover) and several rainbow trout were observed while spawning at the head of pool
No. 1 (Map 2) on April 17, 1982.

a2 nbowiTrout

From the data, it can be seen that while the numbers of rainbow gradually
increased into late summer, the average size decreased. With the onset of the fall
season, numbers of rainbow declined, but average size once again increased. Very
few (two or three) McConaughy or Eagle Lake fish were sampled in the Sandy Ford
transect.

Brown Trout

In contrast, brown trout numbers remained reélatively constant throughout the
summer, however, there was a distinct shift in average size between spring, summer,
and fall. While the size data on brown trout is fairly representative, average
size and sample size are slgihtly depressed, due to escape of larger fish as noted
earlier.

Suckers

Seasonal activity and movements of suckers were the most pronounced of all fish
observed. Distinct periods of ingress and egress were noted, with flannel-nouth
suckers in the vast majority on May 12th, and mountain suckers in the majority
(with very few flannelmouths) on August 27th. A few small suspected bluehead
suckers, as well as a few small unknown individuals, were also captured.
Surprisingly, in earlier years of the Bone Draw study project, speckled dace,
fathead minnows and redside shiners appeared to be relatively abundant. In the
1981 sampling efforts, these fish were conspicuous by their absence.
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This transect ran from the Bone Draw/Big Sandy confluence, to 600 feet upstream
and the exclosure fence crossing of Bone Draw. (Map No. 2) Due to the smaller
stream size, sampling was considerably more effective, with a one pass sample being
utilized, as well as only length measurements, ‘to minimize sampling mortality. Due
to three distinct populations of rainbow trout, plus a population of brown trout,
it was necessary to break out the data in four separate analyses. (Figure 2)
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Conclusions

There appeared to be a definite ingress and egress of unmarked rainbow
(probably past year's egg and fingerling plants) and brown trout. In contrast, the
1981 plants of McConoughy and Eagle Lake rainbow exhibited a strong holding
tendency in Bone Draw during their first summer, as evidenced by the minimal
capture of these fish in the Big Sandy River. All of this, desplite summer water
temperatures in excess of 25° ¢! (Figure 4.) The seasonal responses and
inpressive growth rates of these fish serve to further illustrate the important
significance of smaller, highly productive, tributary streams as rearing and
nursery areas. In fact, the natural growth rate of the McConoughy fingerlings in
Bone Draw has been almost double the average growth rate in state fish hatcheries!

he present cost of planting hatchery reared catchable size fish in order to
n state ,recreational objectives, and given the value provided by production
of fish in Bone Draw, I am confident that fisheries returns alonme will have paid
or this project's initial capital improvement costs by 1983; a period of only four

years.
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Unmarked rainbow trout sampled in Bone Draw, exhibited a direct correlation to
rainbow in the Sandy, in relation to seasonal variations and average size.
However, while seasonal movements were closely related, the average size of bt
unmarked rainbow in Bone Draw was approximately 10-15 cm. less, than rainbow in the i 2 4~i%481‘-
Sandy. Interestingly however, seasonal variations in numbers of fish were 1 T |
related! i.e. Bone Draw had the greatest number of unmarked rainbow in : 2 ! G B !
o and fall (probably return of prior egg or fry plants in 1978, 1979, and
le the Sandy experienced the greatest number of rainbows during the
summer months. The apparently extensive degree of movement by these fish is also
illustrated by the fact that while there is some overlap in size ranges, .the*
smallest average size collected in the Sandy exceeds the largest average size
collected in Bone Draw.
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McConaughy Rainbow

The most noteable observation of these fish was their impressive growth rate H
~11=17-81—

ik




(LPC)

(AC)
1.28
3:1

5.84

5cm., s
28cm., s

$=10,0
%=17|
20.94cm., s

x=

n=168,
Ty m_‘__ Unmarked Fiéh 3
: 1 5001

Eagle Lake Fingerlings

_.jLake McConaughy Fingerlings

nber 117,51981)

£

JLiNoy

T

AAVIN KiOL GLINIDIY N MiE
WML OL 01 X 01-WaTId

FPLIGM-10 X

TROVE S e = EREd e g BROWN TROUT.

T RATNEOL

7

_.Allhcawamﬂxmav —f fe(Mc ,.novm:auwmv { —A«Ammmﬂm rmev;Il,

T‘otai Length (c.mv.)"

—
=
o

i
W

8-27-31 ~
1l~17-81

_Sampling Dates

~Eigure No. 2. Bo aw Transect = Electrofishing Results (mean w@e ,Range e——s ) ; SR
==Bl8/8%




!

'OQTOBER | |

SEPTEMBER || || !

el

!

T E
gRs
15
O
B
1<

el

|
i

Tatg| 4 T9RY T

D

and high degree of affinity for habitat conditions in Bone Draw. As noted earlier,
this natural growth rate was approximately double that generally found in State
hatcheries. Warmer water temperatures (Figure 4.) and the high productivity of
Bone Draw were probably primary factors, enabling these fish to grow from an
average size of two inches (200/1b.) to as much as ten inches, in approximately six
month's time. The increasing number of McConaughy rainbow within the transect
reach is most likely a function of late season downstream displacement from
planting sites 1/4 - 1/2 mile upstream, within the habitat improvement and spring
seep areas.

Eagle Lake Rainbow

)

Eagle Lake fingerlings were planted quite late in the season and exhibited very
little growth by the time of our last sampling date. Figure 3, illustrates the
relationship of Eagle Lake stocks to both the total rainbow population and the
McConaughy and unmarked fish, by the end of the 1981 sampling season.

v

Brown Trout

Brown trout within Bone Draw showed a similar seasonal trend in average size,
to those fish in the Sandy. While average size ranged 10-20 cm. less, there /
appeared to be a considerably more significant association with habitat or niche
differentiation, as related to seasonal ingress or egress in Bone Draw. This is
evident by both the greater variation in numbers of brown trout, as well as the
greater range and variation in size, at various time of the year. If one were to
combine the numbers (one pass sample) of wild brown trout (47) on November 17,
1981, with those of natural return, unmarked, rainbow (50) (not to mention the 308
planted fingerlings) within the 600 foot reach of Bone Draw, this seemingly
"insignificant” little stream would, in fact, be considerably more significant than
an idealized trout stream such as, say, Huff Creek within the control exclosure,
after six years of habitat improvement!

The high degree of community/habitat structure in this small stream is no doubt
due to its innate productivity, supported and expanded upon through the habitat
improvement accomplishments of the Big Sandy Resource Area and public asistance, in
cooperation with Wyoming Game and Fish Department fingerling stocking support.

Kokanee Salmon Eggs

On November 5, 1981, approximately 5,000 Kokanee salmon eggs were provided by
and planted with WGF Area 4 Fish Division Personnel, in Whitlock Vibert boxes.
These boxes were wired together and placed in groups of two or four, on the streanm
bottom, with a large rock placed on top. By January 19, 1982 numerous eggs could
be seen to be weakly eyed, but sedimentation by fine organic matter was extensive.
Charged with approximately 500 eggs per box, several boxes had experienced a high
(50-75%) mortality by this time.

On March 15, 1982, the eggs were checked once again, with WGF Area 4 personnel
assisting. At this time, most surviving eggs (approximately 10%Z) were strongly
eyed. Despite further extensive sedimentation, several boxes were found to contain
one or two dozen sac fry, which were released into Bone Draw by hand.
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All parties agreed that while Kokanee showed promise in Bone Draw, a more -
successful approach should be investigated. (i.e. Small hatching troughs fed

directly from spring seeps or, sac fry, swim up fry, or fingerling plants.) Bone Draw Improvements
Fall 1982 Update

rTing 82901

Summary The Bone Draw Gabion wiers are working very effectively in retaining water,
STV, reducing downstream silt and providing streambank recharge. The structures
Since its inception in 1976 as an idea for a riparian improvement study and appear to have improved stream flows and habitat conditions. A large musk-
public demonstration project, I believe the Bone Draw project has been an . rat lodge has been built above each wier and the rodents are actively work-
unquestionable success. ing on the riparian vegetation.
The ongoing implementation and management of this project by Big Sandy Resource
Area personnel and their extensive efforts to incorporate cooperative information One of the two log drops severely damaged by livestock was repaired with all
and education projects with the Izank Walton League, Sweetwater County Wildlife but one log drop now functioning properly. Several-thousand small trout now
Assoclation, Boy Scouts of America, local school system science classes, as well as occupy cover in the small stream.
continued cooperation with and assistance from Wyoming Game and Fish Department ]
persor are primary reasous for this projects accomplishments to date. (Not only In keeping with improved habitat, the resource area constructed a hatching
for fi ries habitat and management, but for riparian restoration, wildlife box from surplus materials. An 8 ft. piece of 1%" galvanized pipe was cut
habitat improvement, rangeland improvement and recreation development as well.) to a chisel point and welded. The pipe was then perforated with 5/8" holes
To date, it is my opinion that the original aquatic objectives and goals of placed each 2" apart in staggered lines to a distance 36" back from the
this pro t have been achieved. In this light, I propose the following aquatic point. (See illustration 1). This pipe was driven into an active spring
recomnen ions for consideration in the future management of this project. along Bone Draw. A reduction collar to choke the water from 1%" to 1V
diameter was attempted but high water pressure flowing out of the pipe made
this task difficult. A 10' piece of black plastic pipe was inserted into
the galvanized pipe and excess water allowed to flow into the creek. The
plastic flex pipe was coupled to a 90 elbow and mounted to the 1id of the
hatching box.
ar that the initial aquatic habitat and fisheries study objectives
his project have been met, I recommend that fisheries study and The hatching box was made from a discarded metal bookcase. Seams were seal—
ed with silicone sealant and scrap plexiglass (%" Thickness) used to divide
the box into a continuous raceway. (See illustration 2). A plexiglass
far that fisheries aspects of the Bone Draw project have passed from splash pan was mounted with silicone to 3%" below the water intake 90° el-
dy to a management stage, the fisheries population management bow. Plexiglass dividers were placed 6%' apart and plexiglass baffels mount-
objectives of this project are now within the area of responsibility of ed randomly down the raceway. The baffels direct waterflows under and over
the Wyoming Game and Fish Department. I, therefore, recommend that: 5 them, giving a mixing action to the current. A 4" P.V.C. section 9" long
was mounted at the outflow corner and holes cut into the bottom cf the P.V.C.
The Big Sandy Resource Area continue to request a spring and fall An 18" section of 2" p.v.c. was used for outflow and inserted through the
plant of fish from the Wyoming Game and Fish Department in order to | bottom of the box into the 4" p.v.c. a distance of 8". The outflow“empties
perpetuate this project's beneficial returns to the American public. directly into the creek about 4" below the stream surface. Bubbling action
from the outflow and warmer spring water should keep an ice free area at the
The Big Sandy Resource Area initiate a written agreement in FY83' box outflow.
with the Wyoming Game and Fish Department, to define and clarify
habitat and wildlife management objectives and responsibiilties for A follow up check 12 days after installation found the facility working as it
the next five years, on the Lower Sandy project (including Bone ; should. Thirteen Vibert hatching boxes were weighted with stones and placed
Draw). In addition to updating management goals and strategles for in the raceways of the hatching facility. The facility should easily handle
the lower Big Sandy River, this action will initiate a cooperative 30 or more vibert boxes and 15,000 trout eggs. With the facility completed
Sike's Act programatic approach, ensuring a more stable program® base it only awaits use by the Wyoming Game and Fish Department. g
in coming years.

g

Bruce H. Smith
District Fisheries Biologist
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Bureau of Land Management
- P.O. Box 1869
Trout Egg Hatching Response Rock Springs, Wyonting 82901
To Small Off-Stream Hatching Box

James Dunder

Abstract: A 3%' X 4' trout egg hatching box was designed and installed
at a developed spring on Bone Draw in southwestern Wyoming.
A successful hatch of more than 90 percent of the brown trout
(Salmo trutta) eggs resulted, through use of Whitlock Vibert
hatching boxes used in the small facility.

Since 1977 the Bureau of Land Management (BIM) has used a variety of methods,

structures and materials to enhance sport fish rearing habitat on a tributary

stream to the Big Sandy River. Aquatic habitat on Bone Draw has favorably

resoonde to the improvements through greater stream cover, reduced siltation,

higher average stream flows, greater quantity and varity of aquatic inverti-
rates and yearlong habitation by trout.

Methods

A Kokanee salmon (Oncorhynchus nerka) egg plant was made in the fall of 1981,
using Whitlock Vibert boxes placed in the stream with overhead shading. In-
stream planting of the boxed eggs resulted in poor hatching success because
of several uncontrolled environmental factors.

In November of 1982, a small off-stream hatching facility was improved using
an old metal bookcase, scrap plexiglass and plywood and lengths of P.V.C. and
flexpipe. A two-inch diameter perforated steel pipe was driven into a seep
to supply a silt-free water source. The entire facility was designed so
environmental conditions could be managed with greater control.

i i 5 ) 4 o o
Spring water piped into the box maintained a temperature of 46 F (+ 2  F).
A small quantity of sand was moved out of the spring pipe for the first
two or three weeks. No further sand was noted after the initial flushing.

On 1 December, 1982, the Fisheries Division, Boulder Hatchery, Wyoming Game
and Fish Department notified the BLM that 5,200 brown trout eggs were avail-
able at the Flume Creek Hatching facility and ready for planting. The
heavily "eyed" cggs were trucked to Bone Draw and distributed between 14
‘ibert boxes. Two stones were placed in the lower compartment of each box
to prevent floating. Since only four teaspoons full of eggs were placed

in each box, we felt that fungus spread would be minimal.

Results

An exam of the facility on December 10 found only a few eggs hatched, but
the structure was functioning as designed. No evidence of fungus growth
was noted. Re-examination on December 30 found most of the eggs hatched
and several thousand sac-fry, free swimming outside the Vibert boxes and

in the raceway. As the fry became active and moved about near the outflow,
the current swept them up and through the ouflow pipe into the creek.
Unfortunately, several large trout have congregated in the stream reach
near the hatching box. Predation on the young trout may prove significant
if the adult and subadult trout are not relocated.

Discussion

The project was successful enough that the BLM plans similar hatching facilities
in other suitable locations. The addition of sorted pea-gravel to the floor of
the hatching box would benefit the fry in providing refuge and reduce crowding.
The present facility can easily handle 15,000 or more eggs without crowding them
in the Whitlock Vibert boxes. Resident predaceous fish should be relocated t
the lower log drop and a %" mesh wire barrier placed across Bone Draw until
swinm-up fry are large enough to fend for themselves. A "T" coupling should
placed in the spring pipe for dividing water flows into the existing facility
and possibly an additional similar structure. Following additional tests of
similar small facilities, maintenance and operation should be assumed by the
Wyoming Game & Fish Department through cooperative agreement.

A
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RECEIVEL ¢
BLM ROCK SFRINGS
PISTT'CTep HERSCHLER ;
GOVERNOR o i
V) l‘lgq Gy The report on the project is being prepared. The report will contain level 1i
e type of information on the llam's Fork River which was funded in part by the

Game and Fish @e/m@/men/ BLM.

CHEYENNE, WYOMING 82002 o Big Sandy 4082-09

W. DONALD DEXTER x )
DIRECTOR November 15, 1982 : | Field data collection has been completed for this scason. LI possible, qulhhf\>

sampling attempt will be made next spring to determine if rainbow trout migrate
into the river to spawn in the spring. A report is being prerared based on :“e/
data collected to date.

s RRALL
e - : Al e
TO: Mike Rease ; RES “Lzﬁi‘" PINE 3 A populutlon estimate was made on @:;c Draw) yielding an estimate of\.OAG trout/} ) -X
Sl Es ¢ poe } mile and\QIZ 6 oounds per acrey Brown trout spawning activity was noted iﬂ Lu- %
FROM: Allen Conder, Tom Anncar ; ?%; eeeas tall j Big Sandy River in =the Bone Draw area.
. e
COPTES: Mike Stone, Don Miller, Glen Dunning, Dave Dufek, .John Muecller, Bruce : Buffalo 3082-09
Smith, CLiff Franklin . ;

i The level | oreport is beiny prepared on the five reservoir sites. & omecting was
PUBSECE: | xozressiRe RoToeopiNNIC ez Olecta } held to discuss various methodologles with the Forest Service and Vish and
Wildlife Service. The Forest Service is preparing a report including flow

Town of Encampment 5082-09 . | regimes for channel maintenance which will be used in conjunction with the

instream flows for fisheries.

We received a letter from Evan Green WWDC with the request to terminate any f{ulther !
work on the Encampment study. Field data collection and analyses had been completed i I Powder River 3082-09 i
;fxur to the request for termination. We plan to prepare a report to the WWDC on ;
the work that was conducted prior to the letter. A draft level I report has been prepared which is being reviewed by our personne

X : ‘his report contains fact sheets on the various streams which 'maybe” impacted by
Population estimates were obtained on the North Fork Encampment River, Willow ; the project and our concerns for the project. This type of information’'is all
Creck’and Beaver Creek. i that can be provided until more information is available on the project.

Trout/mile Pounds/acre Species
NF Encampment River 1056 38.8 Brook, Brown, ‘Rainbow
Willow Creck 1491 7332 Brook, Brown, Rainbow
Beaver Creek 749 3343 Rainbow

City of Rawlins 5082-09

Ficld data collection and analysis have been completed on Sage Creck.  ‘The level
one report on the project is being prepared. This report will contain level II
type informatlon on Sape Creck which was funded by the BLM.

Kemmerer 4082-09

Population estimates were obtained from the two study reaches on the Ham's Fork
River. Brown trout redds were observed at the upper site helow Kemmerer City
eservoir,
Trout/mile Game fish/mile

Site
Below Kemmerer City Reservoir 878 1095
Below Diamondville No game fish were captured®

*Past sampling cfforts have found brown trout in the river below Diamondville.
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Map No.2. Bone Draw Project Site
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