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INTRODUCTION

Cattle  graz ing has been and w il l  continue to be an important land 

use in the Colorado Front Range. 122,000 head grazed the Front Range 

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

and rotat iona l g raz ing  patterns are used, depending on the land produc­

t i v i t y .  While some areas require transportat ion  of water, most areas 

have s u f f ic ie n t  surface water to support a graz ing  population in excess 

of an ava i lab le  forage population. These ca tt le  are normally granted 

unlim ited access to th e ir  water supp lie s.  When cows are located in or 

near the surface water sources, there is a p o s s i b i l i t y  of a phys ica l,  

chemical, or b io log ica l  impact upon the qu a l ity  of the water. These 

potential impacts are e sp e c ia l ly  se r ious  in low-flow streams common to 

the Colorado Front Range.

The objective  of the f i r s t  phase of th is  study was to evaluate the 

impact on stream water qu a l ity  of g raz ing  with unlimited' stream access.

I f e l t  that by studying and comparing selected water qu a l ity  parameters, 

v a r ia t io n s  in Water qu a l ity  could be measured as the stream traveled 

through non-grazed and grazed areas. Antic ipated re su lt s  were that mean 

concentrations of the water qu a l ity  parameters would be low, but that 

occasional concentrations of certa in  parameters might reach le ve ls  which 

would suggest potential problems.

This paper summarizes the procedures and re su lt s  of the f i r s t  y e a r 's  

(phase 1) data c o l le c t ion  (2 June - 12 November) and makes recommendations 

fo r  the second sampling season.
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STUDY AREA

The Colorado Front Range, genera lly  regarded as the eastern f o o t h i l l s  

region of the Rocky Mountains, extends from roughly southern Wyoming to 

Canon C ity , Colorado. The region is  bounded on the east by the p la in s  and 

on the west by the c re st  of the Continental D ivide. Land features along 

the Front Range include steep rocky canyons, narrow mountain v a l le y s ,  foo t­

h i l l s ,  r idges, and large openings or parks. Over 90 percent of the Front 

Range s o i l s  have been derived from the gran ite  bedrock that underlies  these 

geo logic  features.

The low e levation (6000-9000 f t )  fo re st s  and grass lands of th is  Front 

Range are genera lly  termed the ponderosa pine zone. The ch ie f character­

i s t i c s  o f th is  zone are i t s  i n f e r t i le  and p o ten t ia l ly  unstable s o i l s ,  and 

i t s  sparse tree cover (Gary, 1975).

The Manitou Experimental Forest was estab lished in 1936 to study land 

use problems in th is  ponderosa pine zone. Located about kO mi. northwest 

of Colorado Sp r ings,  Colorado, the Experimental Forest has an area of ju st  

over 26 square mi. Extensive ca tt le  graz ing research has been accomplished 

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

Trout Creek is  the only perennial stream in the Experimental Forest.

This stream flows in a northerly  d irec t ion  from it s  o r ig in  near D iv ide, 

Colorado un t i l  it  merges with West Creek to form Horse Creek. The stream 

passes through the Experimental Forest ju s t  east of Colorado State Highway 67 

about half-way between these two po ints ( f ig .  1). As Figure 1 ind icates, 

Trout Creek flows through two adjacent grazing pastures w ith in  the Experi­

mental Forest boundaries. These two pastures and the associated sampling



Figure I. Trout Creek Grazing Study Area (Johnson, et. a i,  1978).
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s i t e s  make up the study reach used in th is  study.

C ha rac te r is t ic  o f streams located in a l lu v ia l  areas, Trout Creek has 

occupied many po s it ion s  w ithin a broad f loodp la in .  Upland areas of th is  

f loodp la in  co n s is t  of more coarse textured g r a n i t ic  alluvium  while lower 

areas co n s is t  of more f in e ly  textured alluvium. Both a l lu v ia l  deposits 

are derived from the d is in te g ra t io n  o f Pikes Peak g ran ite , a coarse tex­

tured rock made up of quartz, orthoclase, m icrocline , and b io t i t e  (Cretzer, 

1949).

Lower f loodp la in  vegetation in the study section included w illows, 

sedges, rushes, buttercups, i r i s ,  Kentucky b luegrass, white c lover, common 

dandelion and var ious 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 w ith in  the f loodp la in ,  the remainder being in the d r ie r  

and le ss  productive a l lu v ia l  fans above the f loodp la in  (Johnson, et, a I ., 

1978).

A meteorological s ta t ion  located at the Experimental Forest Headquarters 

provided c l im ato log ica l 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 va r ia t io n  in the occurrence and d i s ­

t r ibu t ion  of r a in f a l l .  Average annual p rec ip ita t ion  at th is  location is  

15.4 in/yr with nearly three-fourths of th is  amount occurr ing from April  to 

August. Most of the summer p rec ip ita t ion  f a l l s  during thunderstorms of widely 

varying in te n s it ie s  (Gary, 1975). Mean annual temperature at th is  sta t ion  

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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un t î l  May but snows commonly melt from southern exposures and va l le y s  

w ith in  a few days of occurrence (.Gary, 1975). The moisture regime of 

the upland areas is  characterized by a surp lu s of s o i l  moisture through 

the winter and a summer period of moisture d e f i c i t  when évapotransp ira­

tion depletes s o i l  storage (Berndt, 1958).

C ha rac te r is t ic  of Front Range streams, the Trout Creek hydrograph 

ty p ic a l ly  demonstrates a spr ing  snowmelt peak and a recession limb 

spo rad ica l ly  interrupted by peaks from summer storm runoff. Following 

high in ten s ity  thunderstorms, these secondary peaks are occa s iona l ly  

higher than the spr ing  peak. The meandering pattern of the stream 

course re f le c ts  the inherent e r o s iv i t y  of the underlying s tra ta . The 

stream has cut through th is  a lluvium  in some places to a depth of s i x  

feet, leaving unstable and e a s i ly  erodable banks. Average streamflow 

for Trout Creek is about 1 c fs .

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.

P r io r  to sampling, seven stream s i t e s  were selected, three In the 

210 acre upper pasture and four in the 400 acre lower pasture ( f ig .  1). 

S i t e  1 is located w ithin a fenced enclosure at the upper pasture bound­

ary. S ite  2 is located about midway between s i t e s  1 and 3, ju s t  above 

an area of breached beaver dams. S i t e  3 in the upper pasture bottom
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is  a lso  located w ith in  a fenced enclosure. S it e s  5 , 6 and 7 are 

l o c a t e d  approximately equ i-d is tan t  from each other in the lower pas­

ture. S i t e  7 is located ju s t  above the lower pasture bottom fence.

For the past several years hoth pastures have been used as spring  

holding areas for ca t t le  and have been heav ily  stocked from m id-April to

ea r ly  June. The ca tt le  were then removed, leaving the pastures ungrazed 

un t i l  the fo llow ing spring*

The beaver occupying the ponds between s i t e s  2 and 3 were removed 

p r io r  to the f i r s t  sampling season. Their dams were destroyed and the 

ponds allowed to dra in. Any addit ional beaver that attempted to build  

dams during the study period were l iv e  trapped and removed.

Phase one of th is  study involved four separate treatment periods. 

These periods included va r iab le  numbers and locations of g raz ing  ca tt le .

in ear ly  Ap r i l  1977, 150 head of cows and ca lves were placed in 

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

water qu a l ity  were begun at a l l  seven s i t e s  on 2 June, nearly  1.5  months 

a fte r  graz ing had begun. The cows remained in th is  area un t i l  15 June. 

From 15 June un t i l  25 June, both pastures were le f t  ungrazed. Then, from 

25 June un t i l  H  October, kO cows and ca lves were allowed to graze the 

upper pasture with the lower pasture remaining ungrazed. A fte r  1A October, 

no graz ing was permitted in e ither pasture.

Normal sampling frequency varied from every other day during ea r ly  

June to monthly I n  late f a l l .  Two storm and one diurnal samples were 

attempted in mid-summer using only s i t e s  1 , 2 and 3 .

Grab samples were collected in s t e r i l i z e d  polyethylene bottles  the 

same approximate time each sampling day (7-8 a.m.). The order of sample
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co l le c t ion  was S it e  7 through S i t e  1, working upstream. The samples were 

kept iced from col lection  unti l a r r iv a l  at the Experimental Forest Lab 

(within 1.5 hours of S ite  7 sampling) and a l l  a n a ly s i s  were accomplished 

the same day as co l le c t ion .

Water qu a l ity  parameters analyzed in th is  study include the fo llow ing: 

stream discharge, e le c t r ic a l  conduct iv ity ,  d isso lved  oxygen, stream temper­

ature, n it ra te -n it rogen ,  ammonia-nitrogen, orthophosphates, suspended and 

total d isso lved  so l id s ,  pH, tu rb id it y ,  and fecal co lifo rm  and fecal strep 

bacteria. Cattle  a c t i v i t ie s 'a n d  locat ions were observed and recorded on 

many non-sampling days. C lim atologica l data was obtained from records kept 

at the Experiment Forest Headquarters.

Ana ly t ica l procedures and techniques used to measure and analyze the 

data are in d iv id u a l ly  summarized as fo llows.

Stream Discharge

Stream discharge values were determined from the depth-discharge re la ­

t ion sh ip  at the two ParshaM Flumes at s i t e s  1 and 3. Stream height record­

ers were in sta l led  in mid June and maintained un t i l  October.

Stream Temperature

Temperature was measured with the probe on the Y .5 . I.  d isso lved  oxygen 

meter and recorded to the nearest 0.5°C (1°F). Stream temperature recorders 

were in s ta l le d  in mid summer and maintained un t i l  October.

E le c t r ica l  Conductivity

E le c t r ic a l  conductance (EC) was measured in the f ie ld  with a Beckman EC 

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

the nearest 5 ymhos with the temperature d ia l set to the nearest 0.5°C (1°F).
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Suspended So l id s  and Total D isso lved So l id s

Suspended so l id s  (SS) and total d is so lved  so l id s  (TDS) were both made 

g ra v im e tr ica l ly  fo llow ing  procedures in Standard Methods (APHA, 1974). 200

ml samples were f i l t e r e d  with 100 ml being evaporated in the TDS a n a ly s is .  

GF/C grade f i l t e r s  were used for the suspendeds and porcela in  c ruc ib le s  for  

the TDS an a ly s is .  AM  weighing was done with a Mettler H-balance to four 

decimal places.

Turbid ? ty

Tu rb id ity  was measured with a Hach Model 2100 A Tu rb id ity  Meter. Tur­

b id i t ie s  le ss  than 10 were recorded to the nearest 0.1 NTU and readings above 

10 to the nearest 1.0 NTU.

£H

Hydrogen ion a c t i v i t y  was measured in the lab with a Hach pH meter. pH 

was recorded to the nearest 0.1 un it  with the temperature compensation d ia l 

set to the nearest 1.0°C (2°F).

D i $ so lved Oxygen

D isso lved oxygen (DO) was measured in the f ie ld  with a Y . S . I .  DO Meter 

with automatic temperature compensation. Oxygen concentration was recorded 

to the nearest 0.5 mg/1  fo llow ing an immersion s t a b i l i z a t io n  period of three 

to four minutes. The meter was ca lib rated  in the a i r  p r io r  to each reading.

N itra te -N itrogen, Ammonia-Nitrogen and Orthophosphates

These were made co lo r ¡m e tr ic a l ly  using Bausch and Lomb Spec 70 fo l low ­

ing procedures outlined in the Hach Procedures Manual (Hach Chem. Co., 1975). 

Premeasured powdered p i l low s  and the Nessler Reagent used in these te sts  were 

supplied by the Hach Chemical Company.
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As the p r in c ip le  involved in these te st s  Is  l ig h t  impedence ( Id e a l ly  

only by a reaction - Induced c o l o r ) , the rema Ining 100 ml of f i l t r a t e  from 

the SS-TDS a n a ly s is  was used. Measured 1 ight-impedence values were com- 

pared to standard curves to get actual concentrations. These standard curves 

were prepared using known concentrations and the ir  recorded impedence values 

using the same procedures as in the sample an a ly s is .

Concentrations were recorded as yg/l of NH^N, NQ^-N and P0^.

Fecal Coliform and Fecal Strep Bacteria

Fecal co lifo rm  (FC) and fecal strep (FS) a n a ly s is  were made using the 

membrane f i l t r a t i o n  technique with several d i lu t io n s  per sample being made 

to assure a countable range (M i l l ip o re ,  1973)* Total elapsed time from sam­

ple co l le c t ion  at S i t e  7 un t i l  the la st  d ish  incubation was rout ine ly  two 

hours or le ss.  Bacteria counts were reported as co lon ies per 100 ml of sam­

ple.

S t a t i s t i c a l  a n a ly s is  and comparisons for th is  study were made using 

paired Mtu te st s .  Comparisons were made between s i t e s  and study reaches 

fo r  a l l  four treatment periods. Minimum level for a s ig n i f ic a n t  d ifference

between means was .05*
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RESULTS

During the study period 8.72 in. of p rec ip ita t ion  occurred which was 93 

percent of normal fo r  th is  time period. Several short du rat ion-h igh  in te n s i ­

ty storms were recorded (24 Ju ly ,  16 August, 21 August, and 12 September), 

each re su lt in g  in a substant ia l increase in streamflow.

Cattle  locat ions and a c t i v i t i e s  varied according to both season and time 

of day. Treatment 1 (lower pasture graz ing) found most cows favor ing  the 

ea r ly  season grasses near the stream during the day while d ispe rs in g  over the 

ent ire  pasture at n ight. In Treatment 3, however, with less cows in the 

smaller upper pasture, the cows remained f a i r l y  concentrated but did not seem 

to favor any p a rt icu la r  area or graz ing  trend. Cows in both Treatments, as 

well as in other stud ies (Dwyer, I 9 6 0 ,  spent le ss  than 1 % of the ir  time 

ac tua l ly  watering or re st ing  in the stream channel.

The re su lt s  of the routine sampling are given in Appendix C and summar­

ized in Table 1. In general, average concentration of the various c o n s t i ­

tuents were qu ite  low. Those parameters c lo se ly  associated with streamflow 

(i.e. SS, tu rb id it y ,  nu tr ien ts,  fecal co lifo rm s and fecal strep, bacteria l dens­

it ies) i l l u s t r a t e  a high degree of v a r i a b i l i t y .  Th is  was to be expected s ince  

data fo llow ing a time se r ie s  has been averaged. The most s ig n i f ic a n t  d ifferences 

between s i t e s  and reaches were found among the same parameters, further in d i ­

cat ing  a d ischarge co rre la t ion .

Since the primary objective  of th is  project was to evaluate d iffe rences 

between treatments, the D iscuss ion  section w il l  be concerned p r im ar ily  with 

d iffe rences between s i t e s  1, 3, and 7- S ite s  1 and 3 con st itu te  the upper 

reach while s i t e s  3 and 7 const itue  the lower reach. Intermediate s i t e s  

(2 , 4, 5, 6) were not employed in the s t a t i s t i c a l  a n a ly s is  but were used to
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aid in the In terpretat ion  of data trends and help Iden t ify  constituent 

sources.

DISCUSSION

The study consisted  o f four separate treatments that occurred se ­

q uen t ia l ly  th roughout the summer. To enhance c la r i t y ,  each treatment is  

d iscussed separately. Two of the treatments involved graz ing on one pas­

ture while the other remained ungrazed and the other two treatments involved 

no graz ing  on e ither pasture. Emphasis is  placed on those parameters 

demonstrating p o s it iv e  or negative graz ing impacts.

During the period o f 2 June through 1A June, 150 cows and calves g ra ­

zed the lower pasture while the upper pasture remained unoccupied. Appen­

d ix  B contains the s t a t i s t i c a l  re su lt s  of the f iv e  samples analyzed during 

th is  period.

S ite s  1 and 3 were compared f i r s t  to obtain an ind icat ion  of the nat­

ural v a r i a b i l i t y  in the control pasture. S ig n i f ic a n t  d iffe rences were 

found between d ischarge, suspended s o l id s ,  and fecal co lifo rm  den s it ie s .  

These re su lt s  ind icate a f a i r l y  high background va r ia t io n  fo r  these para­

meters in the absence of ca tt le .

The s ig n i f ic a n t  d ifference  in d ischarge was due to the a l lu v ia l  nature 

of the s o i l  material. The apparent mean lo ss  of 0.66 c fs  between the two 

flumes (Appendix A) was due to increased in t ra g ra ve l la r  flow at the lower 

s ite .  The total of surface d ischarge and in t ra g ra ve l la r  flow were proba­

bly nearly the same at both s i t e s .  Surface discharge for th is  period ranged 

from 3-8 c fs  to nearly 9*0 c f s  while the apparent d ischarge loss  between 

flumes ranged from 0.3 c fs  to 1.2 c fs .  Highest losses occurred on days of 

h ighest flow (Fig. 3 ; Appendix A).
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Suspended s o l id s  concentrations (F ig. 2) c lo se ly  followed the stream 

discharge trend (F ig. 3) with peaks occurr ing  on days immediately fo llow ing 

p rec ip ita t ion .  S ite  3 was much higher than S i t e  1 on a l l  sampling days with 

mean values of 16.0 and 66.8 mg/1, respect ive ly . S i t e  2 data revealed that 

th is  s i g n i f i c a n t  increase occurred below s i t e  2 . i t  was apparent from f ie ld  

observation that th is  increase in SS loads was derived from the area of 

breached beaver dams between s i t e s  2 and 3 (F ig . 1). The breaching of these 

dams and the d ra in ing  o f the ir  associated ponds le f t  broad areas of accumu­

lated s i l t  and organic deposits.  This area contributed s i l t  and sediment 

d ire c t ly  to the stream as the streamcourse now traverses the once ponded 

area. Channel location is  a dynamic process in a l lu v ia l  areas such as th is  

but the exposure o f th is  e a s i l y  erodable material fo llow ing  years of depos i­

tion caused the s ig n i f i c a n t  d ifference  in SS between these two s i t e s .

Fecal co lifo rm  de n s it ie s  were s i g n i f i c a n t l y  d if fe ren t  with s i t e  3 sup­

porting c o n s is te n t ly  higher counts (F ig. 4a). However, both counts were 

re la t iv e ly  low; the mean values for s i t e s  1 and 3 , were, re spect ive ly ,  13 

and 22 co lon ies per 100 ml. The count at s i t e  1 ind icates an upstream FC 

source while the increase downstream po ss ib ly  ind icates a residual e ffect 

from th is  pa stures ' past graz ing h is to ry .  Other p o s s i b i l i t i e s  include a 

groundwater addition or an up-watershed impact from a human a c t iv i t y .

S t a t i s t i c a l  comparisons were then made between s i t e s  3 and 7 to examine 

graz ing  e ffects .  S ig n i f ic a n t  d ifferences were found between stream temper­

ature, fecal co liform  and fecal strep bacteria l den s it ie s  (Appendix B ) .

Temperature d ifferences can best be explained by the time delay in 

sampling. Average time between the data co l le c t ion  at s i t e s  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 s i te .  A cold groundwater or spr ing  add it ion  above the lower 

s i t e  is  another po ss ib le  explanation.

Bacteria l d e n s it ie s  ind icate a po ss ib le  c a t t le  graz ing  impact. Mean 

fecal col¡form counts fo r  s i t e s  1 , 3 and 7 re spect ive ly ,  were 13 , 22 and 

1$6 co lon ies while mean FS counts for the same s i t e s  were 75, 69 and 234 

co lon ies (Appendix A). FS d iffe rences were s ig n i f i c a n t  only  between s i t e s  

3 and 7* S i t e  7 was con s is ten t ly  h ighest in both counts with both FC and 

FS graphs demonstrating s im i la r  trends fo r  the period (F ig. 4a, 4b).

FS counts seem to corre la te  c lo se ly  with d ischarge and p rec ip ita t ion  

events. The peak count fo r  the period of 465 on 14 June followed 0.21 in. 

of p rec ip ita t ion  on the afternoon and evening of the 13th. D ischarge was 

decreasing but s t i l l  above 4 c fs  (F ig. 3)-

Po ss ib le  explanations fo r  the increased bacteria l d e n s it ie s  in the 

grazed pasture include d irec t  stream deposit ion  o f fecal material or the 

transm ission of the bacteria through the s o i l  by normal percolation and 

in f i l t r a t io n .  With the increased numbers of bacteria in the grazed pasture 

due to the c a t t le  fecal m ateria l, normal bacteria l d ie -o f f  rates would s t i l l  

leave much larger bacteria l counts in the grazed pasture, as the data in d i ­

cates. Another po ss ib le  explanation fo r  these bacteria l counts is  a ground- 

water add it ion  from a up-watershed human a c t iv i t y .  The extreme permeability 

of these a l lu v ia l  s o i l s  might allow bacteria  to travel great d istances w ith­

out total d ie -o f f .

The f ina l s t a t i s t i c a l  comparison fo r  th is  treatment was made between 

pastures, or s p e c i f i c a l l y  the d iffe rences between s i t e s  1 and 3 were com­

pared to the d ifferences between s i t e s  3 and 7- Thus the grazed and ungra­

zed pastures were compared in the same fash ion that s i t e s  1 , 3 , and 7 had

been compared.
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S ig n i f ic a n t  d ifferences were found in suspended so l id s ,  stream tempera­

ture and fecal co liform  counts (Appendix B ) .

The SS d iffe rences were probably due to the breached beaver dam area in 

the upper pasture as d iffe rences were greatest in th is  ungrazed pasture. S ite  

7 had the highest concentration o f SS on two occasions, po s s ib ly  ind icat ing  

a further scouring e ffect  by the material picked up in the beaver darn areas.

Stream temperature d iffe rences were once again due to the time delay in 

sampling or from a groundwater or cold spr ing  addit ion.

The s ig n i f ic a n t  d iffe rences between FC means ind icate a ca tt le  grazing 

impact but the lack of a s ig n i f i c a n t  d ifference  in FS means weakens th is  

argument. As FS bacteria are more numerous than FC bacteria in ca tt le  in te s­

t ines (approximately 2 to 10 times) a higher FS count is needed before a ca t ­

t le  impact can be concluded. Therefore, some form of outs ide  fecal po l lu t ion  

(up-watershed homes, re c re a t io n is t s ,  etc.) must be included in po ss ib le  ex­

planations of the higher downstream counts.

Neither TDS nor EC were s i g n i f i c a n t l y  d if fe re n t ,  e ither between s i t e s  or 

between reaches (Appendix B ) . Mean TDS fo r  the three main s i t e s  was 152 mg/1 

while mean EC was 209 (Appendix A). Mean EC for  a l l  s i t e s  began an upward 

trend that continued throughout the study. EC and TDS v a r i a b i l i t y  and trends 

depend upon an in te r - re la t io n sh ip  between baseflow, stream temperature, and 

po s s ib ly  runoff re su lt in g  from p rec ip ita t ion  events. These are a i l  facto rs  

which effect s i t e s  more or le ss  uniform ly, hence the s im i la r i t y  of the s i t e  

means.

None of the nu tr ients  (NO^N, NH^-N, or PO^) d isp layed any s ig n i f i c a n t  

d ifferences e ither between s i t e s  or between reaches (Appendix B ) . Means for 

NO -N and NH^-N demonstrated s l i g h t  increases in the downstream d irect ion .
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For s i t e s  1, 3, and 7, re spect ive ly ,  mean NO^-N concentrations were 298,

354 and 427 yg/1 whi.le mean NH^-N concentrations were 273, 294 and 308 

ug/1 (Appendix A). Mean PO, concentrations d iffe red  only s l i g h t l y  in the 

upper pasture (207 yg/1  mean for the two s i te s )  whi.le a sub stant ia l increase 

is  exhibited in the lower pasture (203 to 252 pg/ l).

These were the h ighest NO^-N concentrations for the en t ire  study per­

iod, p o ss ib ly  suggesting a " n i t ra t e  f lu s h "  from a source area. Deposition 

of decaying organic material in s lack  water pools and during the winter 

might have allowed a build up of nitrogenous compounds. Then, a fte r  these 

materia ls  were flushed into the stream during high d ischarge periods, a 

high n it ra te  concentration would be fallowed by lower values, ju s t  as the 

data indicate.

Figures 5, 6 and 7 i l l u s t r a t e  the trends fo r  n it ra te ,  ammonia and 

phosphate during th is  treatment period.

Va r ia t ion s  in nutr ient leve ls  may be due to an interaction  between 

stream discharge and stream temperature, as well as the fact that low con­

centrat ions, such as these, allow  natural va r ia t io n  to become a s ig n i f ic a n t  

factor. The degree of accuracy involved in these tests  and ana ly t ica l  pro­

cedures allow natural background leve ls  and natural va r ia t io n  to p o ss ib ly  

become the predominant cause of experimental v a r ia t io n .  Addition o f nu tr ien ts  

from groundwater and/or land use a c t i v i t i e s  may a lso  be responsib le  fo r  some 

of th is  nutr ient va r ia t ion .

Whi.le FS counts were s i g n i f i c a n t l y  d if fe ren t  only between s i t e s  3 and 

7 , the mean count of 72 in the upper pasture is  apparently the background 

concentration. Beaver a c t iv i t y  or a residual e ffect from past grazing h i s ­

tory are po ss ih le  causes fo r  th is  concentration. The p rec ip ita t ion  events 

which seem to be involved in the s ig n i f ic a n t  d iffe rences between s i t e s  3 and
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7 had no effect here, apparently due to the lack of c a t t le  to provide the 

bacteria l source.

in summary of Treatment .1 , ca t t le  impacts are implied only in the fe ­

cal co lifo rm  bacteria d e n s it ie s .  Host s ig n i f ic a n t  d ifferences were due 

probahly to sampling technique, inherent background va r ia t io n  coupled with 

low concentrations, and in teractions with streamf.low. An interaction  be­

tween d ischarge and p rec ip ita t ion  events may have masked d ifferences in 

some comparisons between pa stu re s•

Treatment 2

Between the 15th and 24th of June a l l  cows were removed from graz ing  

in the study pastures. Sampling continued ju st  as in Treatment 1 with f iv e  

samples being drawn and analyzed.

In comparing s i t e s  1 and 3» s ig n i f i c a n t  d iffe rences were found between 

d ischarge and suspended so l id s  (Appendix B ) . The s ig n i f ic a n t  d iffe rence  in 

FC means from Treatment 1 has disappeared, further ind icat ing  a graz ing  im­

pact in Treatment 1 .

S ig n i f ic a n t  d iffe rences in d ischarge was once again due to increased 

intragravel la r  flow at the lower flume. Mean streamf.low for  the period was 

about 2 c fs  and the mean apparent loss  between f.lumes was 0.36 c fs  (Appen­

d ix  A ) .

The s ig n i f ic a n t  d iffe rences in the SS ana ly s is  was once again due to 

higher concentrations at s i t e  3 from the breached beaver dam area. Mean 

values fo r  s i t e s  1 , 3 and 7, re spect ive ly ,  were 7-5, -15.5 and 5.1 mg/1  

(Appendix A). S ite s  3 and 7 both recorded mean decreases of about 51 mg/1 

over Treatment .1 means. SS measurements st i-U  fo llow  the discharge trend



but no p rec ip ita t ion  impact is indicated. The lower flow c h a ra c te r is t ic  

o f the stream apparently influenced the expected p rec ip ita t ion  impacts 

fo llow ing storms on the .17th and 23rd. Ev idently  a "th resho ld  va lue " 

in d ischarge must be reached before the stream begins to transport se d i­

ment. F igure 2 I l l u s t r a t e s  the va r ia t io n  and trend in SS concentrations 

fo r  these s i t e s .

The on ly  s ig n i f ic a n t  d ifference  between s i t e s  3 and 7 was in stream 

temperature (Appendix B ) . Once again, th is  was due to the time delay in 

samp.1 ing these two s i t e s .  The time delay between s i t e s  .1 and 3 was much 

.less, hence i t s  lack o f a s ig n i f ic a n t  d ifference.

The on ly  s ig n i f ic a n t  d ifference  between stream reaches was in the 

Ammonia-Nitrogen (NH^-N) concentration (Appendix B ) . As Figure 6 ind icates, 

th is  period had the peak value fo r  the en t ire  study, 530 pg/.l, which occur­

red at s i t e  3 on 22 June. However, no c lear pattern or  trend between s i t e s  

is  apparent. A l l  three s i t e s  seem to vary independently. Mean concentra­

t ions of NH^-N' fo r  s i t e s  .1, 3 and 7, were, re spect ive ly , 250, 332 and 284 

ug/1. Po ss ib le  explanations for the s i t e  3 concentration include ground- 

water addit ion or a beaver v i s i t  between s i t e s  .1 and 3* N itra te  measure­

ments contrad ict  th is  explanation, however, as I would expect higher NO^-N 

concentrations from the same sources.

An explanation of the s ig n i f ic a n t  d iffe rences in NH^-N between reaches 

is  d i f f i c u l t ,  p a r t ic u la r ly  when s i t e  comparisons demonstrated no s i g n i f i ­

cant d iffe rences. The greater d iffe rence  between upper pasture s i t e s  (1 

and 3) compared to the .lower pasture s i t e s  (3 and 7) ind icate more uniform­

ity  among .lower pasture concentrations. This ind icates no add it ive  or cumu­

la t ive  e ffects  as the water trave ls  through the lower pasture but suggests
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the opposite in the upper pasture. Beaver a c t i v i t i e s  and/or groundwater 

add it ions  seem to be the on ly  po ss ib le  explanation at t h i s  time.

EC and TDS s t i l l  demonstrated no s ig n i f ic a n t  d iffe rences e ither be­

tween s i t e  or between reaches. TDS averages fo r  each s i t e  were a l l  w ith in 

3 mg/1 of a 140 mg/1 mean and EC values were w ith in  3 un its  of a 222 ymhos/cm 

mean (Appendix A). The upward trend in EC concentration continued, apparently 

in response to a f a l l i n g  hydrograph.

Stream temperature d iffe rences  were s ig n i f i c a n t  on ly  between s i t e s  3 

and 7* not between s i t e s  1 and 3 or between reaches. A s ig n i f ic a n t  time 

delay in sampling is on ly  present between s i t e s  3 and 7 while the low-flow 

c h a ra c te r is t ic  of the stream tends toward a uniform stream temperature.

Suspended s o l id s  (SS) demonstrated no s ig n i f i c a n t  d iffe rences e ithe r 

between s i t e s  3 and 7 or between reaches. Low streamflow, no major p re c ip i­

tat ion  events and absence of beaver dam s i l t  f l a t s  in the lower pasture led 

to th is  re su lt.

As mentioned e a r l ie r ,  on ly  the Ammonia-Nitro gen d iffe rence  between 

reaches was s ig n i f ic a n t .  Phosphate concentrations were very uniform on most 

days but the s i t e  1 measurement of 440 yg /1  on 24 June resulted in it  having 

the h ighest mean for  the period (F ig. 7). P0, means fo r  s i t e s  ffl 3 , and 7,

re spect ive ly  were 228, 190 and 194 yg/1 (Appendix A).

The PO^ peak on the 24th at s i t e  1 was preceded by the 0.17 in. p re c ip i­

tat ion  event on the 23rd. This ind icates that an upstream phosphate source 

was flushed into the stream but u t i l i z e d  before s i t e  2. This re su lt  would 

appear to further ind icate a lack of residual g raz ing  e ffects.

N itrate -N itrogen  (NO^-N) concentrations were re la t iv e ly  low with mean 

values of 158, 110 and 84 yg/1 fo r  s i t e s  1, 3 and 7, re spect ive ly . These
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are the lowest NO^-N concentrations fo r  the ent ire  study and demonstrate 

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

to 84 yg/1 fo r  s i t e  7)•

Th is NO^-N reduction in the downstream d irec t ion  ind icates a n it ra te  

add it ion  from an unknown upstream source which is  consumptively used. The 

reduction in mean NO^-N at a l l  s i t e s ,  and p a r t ic u la r ly  s i t e  1 , ind icate a 

reduced level o f  contamination from th is  upstream source.

While none of the FC or FS comparisons demonstrated any s ig n i f ic a n t  

d iffe rences, the FC a n a ly s is  ind icates a grazing impact (Appendix B ) . The 

mean FC density  at s i t e  7 decresed from 150 to 44 co lon ies while s i t e s  1 

and 3 registe red higher counts fo r  th is  treatment period as compared to the 

previous Treatment (Appendix A). Th is decrease in the FC density  at s i t e  

7 fo llow ing removal o f the ca tt le  ind icates a graz ing impact while the in ­

creased de n s it ie s  at s i t e s  3 and 7 ind icate an increasing amount of upstream 

FC contamination. P o ss ib le  sources of th is  upstream contamination include 

beaver a c t i v i t i e s  o r  human a c t i v i t ie s .

The increasing downstream trend in the FC counts may be due to a residual 

e ffect from graz ing, both from Treatment 1 and from the past graz ing  h i s t o r ie s  

of both pastures. The increases in FC counts on days immediately fo llow ing 

p rec ip ita t ion  were slight.-

FS counts demonstrated large increases during th is  treatment but s i t e  7 

had the smallest increse, ind icat ing  a graz ing impact. The mean FS count at 

s i t e  1 was 230 co lon ies per lOQ ml (up 155), 235 co lon ies per 100 ml at s i t e  

3 (up 166), while s i t e  3 had a mean of 282 co lon ies per 100 ml, an increase 

of 48 co lon ies per 100 ml over treatment 1 (Appendix A). These re su lt s  in d i­

cate a grazing impact p a r t ia l l y  masked by an increase in FS contamination by
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an unknown upstream source. Once again, po ss ib le  explanations include 

beaver or human a c t i v i t ie s .

Even more than the FC counts, FS d e n s it ie s  seem to co rre la te  c lo se ly  

with p rec ip ita t ion  events. The 0.17 in of p rec ip ita t ion  on the 23rd pre­

ceded a mean FS count o f over 670 eolonies/100 ml fo r  the three main s i t e s .  

The p re c ip ita t io n  event on the 18th led to a s im i la r  count.

These increases in both FG and FS counts fo llow ing p rec ip ita t ion  sug­

gest a " s o i l  f lu sh in g  e f fe c t "  by the i n f i l t r a t io n  and perco lation of th is  

moisture. D ischarge did not increase s i g n i f i c a n t l y  on these occasions in ­

d ica t ing  that surface runoff was n e g l ig ib le .  The increased so i l  humidity 

fo llow ing th is  p rec ip ita t ion  might have been more conducive to bacteria l 

growth, hence a lower than normal d ie -o f f .

Figure kA and B i l l u s t r a t e s  the va r ia t io n  involved in the bacteria l 

de n s it ie s .

Summarizing Treatment 2, reduced bacteria l de n s it ie s  fo llow ing removal 

of the ca t t le  further ind icates a graz ing  impact. Unknown upstream add it ions  

of both nutr ients  and bacteria had a masking effect on po ss ib le  s ig n i f ic a n t  

d iffe rences. Most s ig n i f i c a n t  d iffe rences were due to sampling technique 

and the breached beaver dam area.

Treatment 3

During the period of 25 June to 13 October, kO cows and ca lves grazed 

the upper pasture while the lower pasture remained ungrazed. pH and tu r ­

b id ity  a n a ly s is  were added to the l i s t  of measured parameters.

S t a t i s t i c a l  a n a ly s is  indicated no s ig n i f ic a n t  d ifferences between 

reaches for any parameter but several d ifferences were s ig n i f ic a n t  w ithin 

a reach (Appendix B ) .
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Discharge, tu rb id ity ,  stream temperature, and FC means were s i g n i f i ­

cantly  d if fe ren t  between s i t e s  1 and 3* The mean lo ss  in d ischarge of 

0.24 c fs  between the two flumes was due to increased in t rag rave l la r  flow 

at the lower s i t e  (Appendix A). Tu rb id ity  measurements were h ighest at 

s i t e  3, once again due to the breached beaver dams (Appendix A). Th is 

area contributed s i l t  and organ ic  debris  which were measured in the tu r ­

b id ity  ana ly s is .  Stream temperature was s i g n i f i c a n t l y  d if fe ren t  here, as 

well as between s i t e s  3 and 7 , due to an interaction  between discharge and 

sampling delay (Appendix B ) . The low flow trend in d ischarge, storms ex­

cepted, accentuated the time delay between samples. The comparison between 

s i t e s  1 and 3 was s i g n i f i c a n t l y  d if fe ren t  for  the f i r s t  time while the com­

parison between s i t e s  3 and 7 continued a trend of s ig n i f ic a n t  d iffe rences.

Suspended so l id s  d ifferences were s ig n i f i c a n t  only between s i t e s  1 and 

3. SS values c lo se ly  correlated with stream discharge with mean concentra­

t ions  of 6.55, 13 * 15 , and 6.45 mg/1  for s i t e s  1 , 3 and 7, re spect ive ly  

(Append ix A ) .

Mean fecal co liform  d e n s it ie s  were s i g n i f i c a n t l y  d if fe ren t  on ly  in the 

upper pasture with mean counts of 62, 197 and 94 co lon ies per 100 ml for 

s i t e s  1, 3 and 7, re spect ive ly  (Appendix A). This ind icates a graz ing impact 

for th is  treatment as s i t e  3 increased 168 co lon ies while the other two s i t e s  

increased less  than 50 co lon ies per 100 ml. FC counts a lso  followed d ischarge 

and p rec ip ita t ion  trends for th is  period.

While d ifferences were not s ig n i f ic a n t  during any comparison, the FS 

trend was s im i la r  to the FC trend and both ind icate a grazing impact. S ite  3 

was h ighest for both bacteria l types while s i t e s  1 and 3 both registered in ­

creases during th is  period. FS counts for  th is  treatment were the highest of



- 22 -

the en t ire  study with means of 278, 362 and 257 co lon ies per 100 ml for 

s i t e s  1, 3 and 7, re spect ive ly  (Appendix A).

Both FC and FS increases ind icate an increasing amount of bacteria l 

contamination from an unknown upstream source. This contamination is 

having a masking effect on the graz ing impacts. The 6.5 in of p re c ip ita ­

tion which occurred during th is  period a lso  caused increases which had a 

masking effect.

Nutrients (NO^-N, NH^-N and P0^) were not s i g n i f i c a n t l y  d if fe ren t  e?ther 

between or w ith in  reaches (Appendix B ) . NH^-N and NO^-N indicate a poss­

ib le  graz ing  impact, however.

The mean NH^-N concentration at s i t e  3 was higher than s i t e s  1 or 7 

(311 compared to 286 and 281 pg/1 , respect ive ly) ind icat ing  a graz ing  im­

pact as well as an upstream ammonia contamination source (Appendix A). 

Measurements in general were h igh ly  va r iab le  (Fig. 6) but the date of low­

est concentrations (16 August) was a lso  the date of lowest d ischarge on a 

sampling day. Other data from th is  period demonstrate the opposite, however. 

NH^-N va r ia t io n s  are probably due to an interaction  between stream tempera­

ture and discharge. F igure 6 i l lu s t r a t e s  th is  va r ia t ion  measured during 

th is  treatment.

As in the NH^-N a n a ly s i s ,  mean NO^-N was highest at s i t e  3* Means for 

s i t e s  1 , 3 and 7 were 187, 234 and 164 ug/1 , re spect ive ly , with a l l  three 

s i t e s  demonstrating increases for the treatment (Appendix A). This ind icates 

a grazing impact p a r t ia l l y  masked by upstream n it ra te  contamination. No 

c lear trend among s i t e s  was found during th is  Treatment as F igure 5 i l l u s ­

trates .

Mean P0^ concentration a lso  increased during th is  period but s i t e  3 

registered the lowest leve l.  Mean concentration at s i t e  3 was 242 yg/1
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while s i t e s  1 and 7 had means of 287 and 294 yg/1, re spect ive ly  (Appendix 

A). Natural va r ia t io n  at low concentrations is  the best explanation for 

the re su lt s  in F igure  7•

pH d iffe rences were not s i g n i f i c a n t l y  d if fe ren t  as pH was very u n i ­

form between a l l  s i t e s .  pH values varied s l i g h t l y  in a 7-8 -  8.2 range. 

TDS and EC d iffe rences  were small and not s ig n i f i c a n t  but the trend to­

wards increasing EC continued. Mean EC for  the s i t e s  was 248 ymhos/cm 

while mean TDS was 148 mg/1 (Appendix A). TDS and EC va r ia t io n  are pro­

bably a re su lt  of a temperature-discharge interaction.

in summarizing Treatment 3, FC and FS bacteria l de n s it ie s  as well 

as NH^-N and NO^-N imply a graz ing  impact. Contamination from upstream 

sources fo r  a l l  these parameters, however, had a masking e ffect on the 

grazing impact a n a ly s is .  The lack of any s ig n i f ic a n t  d iffe rences between 

reaches fo r  th is  period of h ighest sample number weakens any conclus ions 

of ca tt le  graz ing  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 s ig n i f i c a n t  d iffe rences between only two para­

meters.

Suspended s o l id s  and tu rb id it y  d iffe rences between s i t e s  3 and 7 

were found to be s i g n i f i c a n t l y  d if fe ren t  (Appendix B ) . The s i t e  3 SS 

concentration was s t i l l  h ighest (mean of 6.50 mg/1) while the means of 

s i t e s  1 and 3 were very s im i la r  (4.33 and 4.67 mg/1, respect ive ly) (Ap­

pendix A). Low streamflows kept these concentrations small but the 

breached beaver dam add it ion  is  s t i l l  apparent. The deposit ion  of th is  

transported sediment between s i t e s  3 and 7 created the s ig n i f ic a n t
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d ifference. Mean tu rb id it y  d iffe rences  were small but s ig n i f i c a n t  and 

increased in the downstream d ire c t ion  (Appendix A). No explanation is 

a va i lab le  at th is  time to explain th is  trend. Both SS and tu rb id ity  

c lo se ly  followed the discharge trend ( f ig .  3)> but the low flow condi­

t ion  led to the un iform ity  in data.

Neither bacteria type, FC or FS, demonstrated any s ig n i f ic a n t  d i f ­

ferences but both demonstrated dramatic decreases in numbers. These 

decreases, apparently in response to an inc rea s ing ly  h o s t i le  climate, 

masked any graz ing impact that might have occurred. Mean FS counts for 

s i t e s  1 , 3 and 7 » respect ive ly , were 5 1» 43 and 72 co lon ies per 100 ml 

while mean Fc counts were 7» 10 and 8 co lon ies per 100 ml (Appendix A).

The c l im at ic  changes experienced during th is  period, p r im ar ily  tempera­

ture, led to an increased d ie -o f f  of the bacteria l populations.

Stream temperature a lso  responded to th is  c limatic.change as the 

mean stream temperature for the three s i t e s  dropped to almost 4°C (39°F) 

(Appendix A). EC and TDS responded to the stream temperature and d i s ­

charge trends by becoming very uniform between the s i te s .  Mean TDS was 

130 mg/1 and mean EC was 279 ymhos/em (Appendix A).

pH d iffe rences were not s ig n i f i c a n t  as pH was almost constant on any 

sampling day. pH values varied s l i g h t l y  in a 7-8 - 8.2 range.

Mean lo ss  in d ischarge was 0.42 c f s ,  but the d ifference  was not

s ig n i f ic a n t  due to the low number of samples (Appendix A).

Nutrient d ifferences were not s ig n i f i c a n t  but measurements demonstrated 

varying trends. Ammonia concentrations were the highest of the study but 

the means were very s im i la r  between a l l  three s i t e s  (367» 343 and 373 yg/1

fo r  s i t e s  1, 3 and 7, respect ive ly) (Appendix A). Th is un iform ity  in mean
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concentrations continued a trend which began in mid-August. The upstream 

NH^-N contamination is s t i l l  evident, p o ss ib ly  from beaver a c t i v i t ie s .

N itra te s  increased at a l l  s i t e s  fo r  th is  Treatment while s i t e  3 was 

h ighest on a l l  sampling days. Mean concentrations of NO^-N were 260, 327 

and 187 yg/1 fo r  s i t e s  1, 3 and 7, re spect ive ly  (Appendix A). The concen­

tra t ion  at s i t e  1 ind icates an increase in the upstream NO^-N contamination 

while the s i t e  3 measurement implies a residual e ffect from the grazing 

period. Apparently the NO^-N is u t i l i z e d  by vegetation in the lower pasture, 

hence the reduction in NO -N concentration at s i t e  7• A groundwater add i­

tion  above s i t e  3 is another po ss ib le  explanation fo r  the NO^-N trend. F ig ­

ure 5 i l lu s t r a t e s  the va r ia t io n  in NO -N concentration fo r  the period.

Mean phosphate concentrations decreased during th is  period but s i t e  3 

had the h ighest values. Mean P0^ concentrations fo r  s i t e s  1, 3 and 7, re­

spect ive ly ,  were 130, 227 and 147 yg/1 (Appendix A). The upstream P0^ 

source has decreased but no trend among s i t e s  is  apparent, as i l lu s t ra te d  

in Figure 7-

To summarize Treatment 4, only the NO -N indicated a graz ing  impact. 

Decreases in both FC and FS bacteria l populations due to c l im at ic  changes 

masked any po ss ib le  graz ing  impacts. Nutrient trends were h igh ly  va r iab le  

with the h ighest NH -N and the lowest P0^ measurements fo r  the ent ire  study 

occurr ing  during th is  period.

Conclusions

Only the re su lt s  of the FC a n a ly s is  ind icate an impact by graz ing  c a t ­

t le .  Mean FC d e n s it ie s  were h ighest in the grazed pasture bottoms for both 

grazed treatments. These same s i t e s  were a lso  h ighest in the non-grazed 

Treatments, ind icat ing  a residual e ffect.
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Nutrients (NH^-N, NO^-N and PQ^) demonstrated a high degree of internal 

va r ia t io n  but a lso  implied a graz ing impact in some instances. As with FC 

counts, mean NO^-N concentrations were always h ighest in the grazed pasture 

bottoms fo r  the two grazed Treatments. NH^-N concentrations were high or 

h ighest at these same grazed pasture bottoms. Upstream nutrient contamina­

tion p o ss ib ly  masked the graz ing impact for these nu tr ients.

Several physical parameters demonstrated s ig n i f i c a n t  d iffe rences but 

none implied a graz ing  impact. Time delay in sampling, stream channel con­

d it io n s ,  and so i l  c h a ra c te r is t ic s  created these s ig n i f i c a n t  d iffe rences.

Comments in Preparation of 2nd Season Data Co llect ion

1. I t  has been decided that the cause of the upstream contamination 
need not be determined, at least by th is  paper.

2. A d ischarge measuring device should be in sta l led  at s i t e  7, in 
the lower pasture bottom.

3- I f  extensive bank sloughing a n a ly s is  is  deemed necessary, a sag- 
tape a n a ly s is  (U.S.F.S. procedure) wi l l  be used.

4. Another s i t e  in the beaver dam area wi l l  be added,

5. A diurnal examination is  not needed.

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

7. 2nd season data co l le c t io n  began on 4-5 March and wi l l  continue 
every other weekend un t i l  summer begins. Sampling wi l l  then be 
done on a weekly bas i s .

8. F i l t e r i n g  action of the so i l  w i l l  be examined. Varying lengths 
of so i l  columns wi l l  be used in a FC-FS ana l y s i s .

9. 2-3 rep l ica t ion s  wi l l  be made of samples whenever po ss ib le .  2nd 
and 3rd samples wi l l  be analyzed a fte r  the 1s t  set, not as an 
enlarged f i r s t  set.,
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lir Dave Dufek 
Area f i s h e r ie s  B io lo g i s t  
Wyoming Game and F is h  Department 
351 A s t lc  Ave.
Green R ive r, \lyo, 82935

1605 Donalyrm .726 
Rock S p r in g s ,  
January  3, I 9..0

forr*
V 82901

Dear Dave} •

I  am w r it in g  to  you on beha lf o f the Green h iv e r  chapter of the r'-: 5 fa it  on 
League o f America, and in  regarde, to  t h e ir  p a r t ic ip â t !  on in  the Bid''1 a Hone 
Draw p ro ject. As you are aware, the p la n t in g  o f ra inbow  sac f r y  in  hT .itloe’i  
V ib e rt  Boxes- in  the sp r in g  o f 1978 was la r g e ly  su c c o r s fu l,  e s p e c ia l ly  in  c o n s id ­
e ra t io n  of the adverse  c o n d it io n s  e x is t in g  a t  the tim e, U n fo rtu na te ly , the 
chapter never wrote no  a p ro je c t re p o rt  a s se ve ra l p e rso n s-re co rd e d  variera; 
segments of the p ro je c t  and du rin g  the next year, nuch o f the in fo rm ation  • \ii. n 
eithci* m isplaced or l o s t  when se v e ra l o f the chanter members 
The chapter has been e s s e n t ia l ly  in a c t iv e  fo r  the p a st  year.

In  licra - o ft  the: C hapte r’s  rep o rt on i t s  egg ha tch in g  study  
inc luded  an attchment to  t h is  le t t e r  which s u m a r ix e s  tho*

an
C°

beer.:■ |  r't m 0 c t iv e .
.but o ffe r  i*5 ere
ho ch apt or and ;lis
i i  Dorp,art: ent.

B o r j u D r e w , ï  S. ave
co rd i tie ; r:

w ith in  the te rn s  of our o r ig in a l  agreoraeni
’p jse t.and  hope i t  w i l l  su f f ic e ,  
w ith  the Department and BLK.

Looking ahead to  t h i s  -. s p r in g  however* I  have been r e c ia v i r g  a w ho lly  fa v o ra b le  
response towards r e -o rg a n is in g  the Green- R iy s r  chapter. Host n o tab ly , everyone 
i s  an)j.ous.iy anincipc- wing tne p o s s i b i l i t y  o f  conducting  another egg p la n t in '’ 
project, on none Draw, .Public p a r t ic ip a t io n  in  conns or va t io n  programs.-or s tu d ie s  
on Bone Draw and the lower B ig  Sandy r iv e r  seem sio be a fo c a l  p o in t  fo r  the form er 
(a.id p io sp ccc ive ) members 02. tne Green R iv e r  chanter. As a medium fo r  oudH^c 

-eauvauion uwc che improvemcn0 o f  p u b lic  r e la t io n s  f o r  re sou rce  management re* 
grans, lone Drav/  ̂ana too lower B ig  Sandy r i v e r  seen to  be r e c ie v in g  a c o n s id e ra b le  
amount o f fa vo rab le  comment from most con se rva t ion  o r ie n te d  poor sons w ith  whom.
I  have d iscu sse d  t h i s  sub ject. In  fa c t ,  i t  i s  one o f the few areas, in  t h is  
sta te  whore both s ta te  and fe d e ra l governments are a c t iv e ly  o a r i ic in a t in g  w ith  
the p u b lic  in t e re s t s ,  whatever they may be, in  the. s o lu t io n  of re sou rce  l in a g e -  
laent problem s, ra th e r  tnah i n  tne u>r ap ing  01‘f  o f v a r io u s  re  source  va lu e s .

W ithout exception, every-person  w ith  whom I  have d isc u sse d  t h i s  sub je c t f e e ls  th a t  
the League 's  p a r t ic ip a t io n  in  t h i s  program i s  too  im portant f o r  i t  to  d ie  on the 
v ine , so  to  specie?. Hence the renewed in t e re s t  in  r c - a c t i  voting. the Green R iv e r  : 
chapter. Therforo , on ' -behalf’.of the  chapter ahd the Wyoming -D iv is io n , I  would l i k e  
to  request your Deprn-tmcnt1 s a s s is ta n c e  by once aga in  p ro v id in g  the chanter -with 
p,0u0 s tu onwly c\-cu rainbow eggs t n is  sp r in g ,  m  additi-on, we would l i k e  to  
request your a s s is ta n c e  in  the p ro je c t  ns w e ll,  s t i l l  i n  hones o f p roduc ing  a 
scm i-tc c lw ica l account of the p ro je c t  end i t s  f in d in g s .  Upon r c c in v i i ig  you r a g e n c y 's

iio tho r)rou)Ctapproval, wo w i l l  then con tact.tho  BU I f o r  pe rm ission  to  contiir. 
witnift- the terms' o f our o r ig in a l  agreement with-- t h e ir  agency.

e n d .

cc. PLM~Roek S p r in g s  
Jack Hayes- IWLA

t h e ir  *ggoney.

S in ce !■ oly,
Æ / /

f & c '« >  i-:
Bruce n. Sm ith
F i r s t V ice -P ro s:
Viyomii tg D iv io  io.

Ü  J



I z a a k  V J n l t o n  L e a g u e  o f  A m e r i c a  -  W y o m i n g  - D i v i s i o n  -  G r c o n  R i v e r  C h a p t e r  
}

A G e n e r a l  R e n o r t  o n  t h o  T o n e  D r a w  B k ’g  P l a n t i n g  S t u d y  -  S n r l n . g  1 9 7 0

B a c k g r o u n d  a n d  G e n e r a l  D e s c r i p t i o n  o f  H a b i t a t  C o n d i t i o n s
<

B o n e  D r a w  i s  a n  e p h e m e r a l  d r a i n a g e  l o c a t e d  a p p r o x i m a t e l y  1 5  m i l e s  s o u t h w e s t  
o f  E d e n ,  W y o m i n g .  M o s t  o f '  t h e  w a t e r  w h i c h ' t h e  d r a i n a g e  r e c i o v e s  o r i g i n a t e d  
a s  i r r i g a t i o n  r e t u r n  f l o w  f r o m  t h e  E d e n  I r r i g a t i o n  P r o . i e c t ,  o r  a s  r u n o f f  

f r o m  i n f r e q u e n t  r a i n s t o r m s .  T r a v e r s i n g  t h e  c o l d  d e s e r t  s a g e b r u s h  p l a i n s  
a l o n g  t h e  w e s t e r n  e d g e  c f  W y o m i n g ' s  R e d  D e s e r t ,  R o n e  D r a w  w o u l d  n o t  n o r m a l l y  
b e  c o n s i d e r e d  n s  a  t y p i c a l  t r o u t  s t r e a m .  T h e  l a s t  t h r o e  q u a r t e r s  o f  a  . m i l e  
o f  B o n e  D r a w  •. i s  u n i q u e , h o w e v e r ,  a s  n u m e r o u s  s p r i n g s  s u r f a c e  a n d  g e n e r a t e  a  
p e r r e n i a l  f l o w  o f  a b o u t  1  c f s  b y  t h e  t i n e  B o n e  D r a w  f e e d s  i n t o  t h e  l o w e r  

B i g  S a n d y  r i v e r .  T h i s  l o w e r  r e a c h  o f  s t r e a m  w a s .  g e n e r a l l y  a  w i d e ,  s h a l l o w ' ,  
h e a v i l y  s i l t e d  r e a c h  ’ o f  • s t r e a m  - w h ic h -  . r e c i o v e d  c o n s i d e r a b l e  t r a m p l i n g  d a m a g e  
f r o m  l i v e s t o c k .

D u r i n g  t h e  s p r i n g  a n d  f a l l  o f  19 76 , B u r e a u  o f  L a n d  M a n a g e m e n t  B i o l o g i s t s  
d i s c o v e r e d  w  r a i n b o w  a n d  b r o w n  t r o u t  r u n n i n g  u p .  t h e  E i g  S a n d y  r i v e r
a n d  a t t e m p t i n g  t o  s p a w n  i n  t h e  B i g  S a n d y  n e a r  t h e  B o n e  D r a w  c o n f l u e n c e ,  
o r  i n  t h e  l o w e r  r e a c h e s  o f  B o n e  D r a w  i t s e l f .  T h i s  w a s  t i n  i n t e r e s t i n g  p h e n o m ­
e n o n  i n s o f a r  t h a t  n e i t h e r  t h e  B a g  S a n d y  r i v e r  n o r  B o n e  D r a w  w o u l d  
n o r m a l l y  ‘ b e  c o n s i d e r e d  a c c e p t a b l e  s p a w n i n g  h a b i t a t  f o r  t r o u t .  I n  a n  e f f o r t  t o  
e v a l u a t e  t h e  p o t e n t i a l  f o r  i n t e n s i v e  m a n a g e m e n t  o f  s m a l l  t r i b u t a r y  s t r e a m s  
f o r  t r o u t  r e p r o d t i o n ,  B u r e a u  b i o l o g i s t s  b e g a n  f o r m u l a t i n g  a  s t u d y '  p r o g r a m  o n  
B o n e  D r a w  i n c o r p o r a t i n g '  p r o t e c t i o n  f r o m  a n a  p r o p e r  m a n a g e m e n t  o f  l i v e s t o c k  
g r a z i n g , a l o n g . w i t h  t h e  a d d i t i o n  o f  i n s t r e a m  i m p r o v e m e n t s  ( l o g  d r o p s  a n d  
d i g g e r  l o g s )  i n  a n  e f f o r t  t o  e n h a n c e  i n s t r e a m  h a b i t a t  d i v e r s i t y  a n d  i m p r o v e  
s t r e a m  b o t t o m  s u b s t r a t e  f o r  s p a v i n i n g .

I n  1 9 7 7  t h e  E L M  b e g a n  t o  i m p l e m e n t  s o m e  o f  t h e  p l a n n e d  i n p o v e m e n t s  i n  B o n e  D r a w  
w i t h  t h e  i n s t a l l a t i o n  o f  s e v e r a l  l o g  d r o p  s t r u c t u r e s  a s  c o n s e r v a t i o n  p r o j e c t s  
f o r  h i g h  s c h o o l  s t u d e n t s  t u i d  s u m m e r  b i o l o g i c a l  a i d e s .  I t  w a s  a t  t h i s  t i m e  
t h a t *  t w o  o t h e r  s i g n i f i c a n t  e v e n t s  o c c u r r e d .  T h e  G r e e n  r a v e r  c h a p t e r  e u  t h e  
I z a a k  W a l t o n  L e a g u e  w a s  f c a u r -e d  a n d  t h e  . v J h i t l o c k  V i b e r t  B o x  H a n d b o o k '  w a s  
p u b l i s h e d  b y  t h e  F e d e r a t i o n  o f  F l y  F i s h e r m a n .  U p o n  a n a l y z i n g  t h e  i d e a s  a n d  
p r i n c i p l e s  p r e s e n t e d  i n  t h e  W h i t l o c k  H a n d b o o k  a n d  a f t e r  e v a l u a t i n g  t h e  
p o t e n t i a l  f o r  a p p l y i n g  t h e m  i n  a  h a b i t a t  s u c h  a s  B o n e  D r a w ,  t h e  G r e e n  P a v e r  
c h a p t e r  r e q u e s t e d  p e r m i s s i o n  f r o m  t h e  B L M  t o  p a r t i c i p a t e  i n  t h e i r  s t u d y  a n d  
r e q u e s t e d  t h e  a s s i s t a n c e  o f  t h e  W y o m i n g  G a m e  a n d  F i s h  D e p a r t m e n t  t o  p r o v i d e  
s o m e  t r o u t  e g g s  f o r  a n  e g g  p l a n t i n g  s t u d y  u t i l i z i n g  t h e .W h i t l o c k  V i b e r t  B o x  
c o n c e p t s .  S u b s e q u e n t l y ,  i n  t h e  s p r i n g  o f  1 9 7 8  a p p r o v a l  w a s  r e e i e v e d  f r o m  t h e  
B L M  a n d  t h e  G a m e  a n a  F i s h  D e p a r t m e n t  p r o v i d e d  5 , 0 0 0  r a i n b o w  t r o u t  e g g s  f r o m  
t h e i r  D a n i e l  h a t c h e r y .



(2)

Activities Undertaken (le. Methods)

Due t o  t h e  p o o r  q u a l i t y  of t h e  s u b s t r a t e  m a t e r i a l s  i n  B o n e  D r a w ,  h a r d w a r e  . 
c l o t h  b a s k e t s  12"xl2"x6" i n  s i z e  w e r e  c o n s t r u c t e d  t o  h o l d  t h e  g r a v e l  i n  
w h i c h  t h e  W h i t l o c k  V i b e r t  Boxes w o u l d  b e  b u r i e d .  ( S e e p a g e  3 3  i n  t h e  
W h i t l o c k  h a n d b o o k . )  T h e  t w o  d i m e n s i o n a l  g r a v e l s  f o u n d  i n  t h e  s t r e a m  b e d  
w e r e  g e n e r a l l y  s h a l e  a n d  s a n d s t o n e  i n  c h a r a c t e r  ar.r i. u n s u i t a b l e  f o r  t h e  
c o n s t r u c t i o n  o f  a r t i f i c i a l  r e d d s .  A l l u v i a l  g r a v e l  v / a s . t h e r e f o r  s i f t e d  t o  
o b t a i n  t h e  o p t i m u m  -¿~2!l s i z e  r a n g e  a n d  b r o u g h t  i n  f o r  p l a c e m e n t  i n  t h e  v i r e  
b a s k e t s •

T h e  e x t e n s i v e  . d r o u t h  o f  1 9 7 7  r e s u l t e d  i n  e x t r e m e : l l y  l o w  f l o w  l e v e l s  d u r i n g  
t h e  s p r i n g  o f  1 9 7 o .  N o r m a l l y  p r o d u c i n g  a n  a c  c u m u l a x e d  f l o w  o f  1  e l s ,  t n c  
s p r i n g s  f e e d i n g  B o n e  D r a w  a t  t h e  t i m e  o f  t h e  s t u d y  w e r e  g e n e r a t i n g  o n l y
0 . 1  t o  0 . 3  c f s  o x  a c c u m u l a t e d  s t r e a m f l o w .  T e m p e r a t u r e s  i n  t h e  u p p e r  r e a c h e s  
o f  t h e  s t u d y  a r e a  n o r m a l l y . w e r e  i n  t h e  l o w  50 * s  a n d  w a r m e d  t o  t i :e -  l o w  6 0 ' s  
b y  t h e  t i m e  E o n e  D r a w  j o i n e d  t h e  B i g  S a n d y  r i v e r .  I n  1 9 7 3  t h e  t e m p e r a t u r e s  
w e r e  r e a c h i n g  i n t o  t h e  7 0 ' s  b y  t h e  t i m e  t h e  w a t e r  j o i n e d  t h e  S a n d y .

I n  a d d i t i o n  t o  t h e s e  f a c t o r s ,  t h e r e  w a s  e x t e n s i v e  s e d i m e n t  d e p o s i t o n  t h r o u g h ­
o u t  t h e  e n t i r e  s t u d y  r e a c h ,  a s  s t r e a m - b a n k  a n d  r i p a r i a n  e r o s i o n • w e r e  . p r e v a l e n t  
a l o n g  t h e  e n t i r e  r e a c h  o f  s t r e a m .  G e n e r a l l y  s p e c k i n g ,  i t  c o u l d  p r o b a b l y  h a v e  
b e e n  s a i d  t h a t  a. n e r s o n  c o u l d  n o t  h a v e  p i c k e d  a  w o r s e  y e a r ,  v i u h  a  w o r s e  s e t  
o f  c o n d i t i o n s  o n  a  s t r e a m  a n y  w o r s e  t h a n  B o n e  D r a w ,  . h o w e v e r , ■ t h e  o b j e c t  o f  
t h e  s t u d y  w a s  p r i m a r i l y  t o  t r y  a  m e t h o d  f o r  t h e  o b s e r v a t i o n  o f  s i m u i a t e d  
s p a w n i n g  c o n d i t i o n s  a n d .  h o p e f u l l y , t o  l e a r n  s o m e t h i n g  o f  t h e  p r o c e s s e s  a n d  
p r o b l e m s  o f  t r o u t  r e p r o d u c t i o n  i n  r a n g e l a n d  s t r e a m s .

Two weeks p r i o r  t o  r e c i e v i n g  t h e  r a i n b o w -  e g g s ,  t h e  c h a p t e r  p l a c e d  t h e  w i r e  
b a c k e t s  o f  g r a v e l  i n  p o s i t i o n  a n d  p r a c t i c e d  p l a n t i n g  a  f e w  e m p t y  b h i t l c c k  
V i b e r t  b o r n e s .  T h e s e  w e r e  t h e n  l e f t  i n  p l a c e  i n  o r d e r  t o  b o t h  c o n d i t i o n  t h e  
gravel a n d  t o  o b s e r v e  t h e  d e g r e e  o f  s e d i m e n t a t i o n  w h i c h  m i g h t  o c c u r  o n c e  
t h e  b o x e s  w e r e  c h a r g e d  w i t h  e g g s . .

D u r i n g  t h e  t w o  w e e ] ;  i n t e r i m  c a t t l e  h a d  b e e n  t u r n e d  o u t  o n  t h e  r a n g e  a n d  b e g a n  
t r a v e l i n g  B o n e  D r a w  a n d  s e v e r a l  o f  t h e  w i r e  b a c k e t s  o x  g r a v e l  w e r e  e i u h o r  
c o l l a p s e d  o r  u p e - w i e d , I n  a d d i t i o n ,  i r r i g a t i o n  r e t u r n  f l o w s -  w e r e  r e l e a s  e d  
f r o m  . t h e  E d e n  p r o j e c t  f u r t h e r  u p  t h e  d r a i n a g e  a n d  a  c o n d i t i o n  a p p r o a c h i n g  
a  f l o o d  f l o w  o c c u r r e d .  T h i s  c a u s e d  s e v e r a ] ,  o f  t h e  g r a v e l  b a s k e t s  t o  b e c o m e  
s c o u r e d " a n d  d e v o i d  o f  g r a v e l  w i t h  s o m e  b a s k e t s  h a v i n g  b e e n  w a s h e d  d o w n ­
s t r e a m .  T h o s e  f e w  b a s k e t s  w h i c h  r e m a i n e d  i n t a c t  e x p e r i e n c e d  a l m o s t  c o m p l e t e  
s a l t a t i o n  b y  s a n d  a n d  f i n e r  s e d i m e n t s  g e n e r a t e d  b y  t h e  r e t u r n  f l o w s .
T h e n ,  l a s t  b u t  n o t  l e a s t ,  t h e  t r o u t  e g g s ’a t  t h e  h a t c h a r y  h a t c h e d ,  o n e  n a y  
b e f o r e  . t h e y  w e r e  t o  b e  p l a n t e d  i n  t h e  c n a r g e d  . í h i  c l o c k  k i b e r t  b o x e s - .
T h e  c h a n t e r  m e m b e r s  w e r e  r e c i e v i n g  a n  e x c e l l e n t  e x p o s u r e ,  t o  m a n y  o f  t n e  
problems f a c i n g  t r o u t  i n  t h e i r  n a t u r a l  r e p r o d u c t i v e  e f f o r t s  u n d e r  w i l d l a n d  
c o n d i t i o n s .



T h o  d e c i s i o n  w a s  m a d e  t o  g o  a h e a d  a n d  p l a n t  t h o  W V  b o x e s  w i t h  t h e  c a e  f r y  a n d  
t o  f u r t h e r  o b s e r v e  w h a t e v e r  e v e n t s  m i g h t  o c c u r .  W i t h  a p p r o x i m a t e l y  500o f n a c  
f r y  o n  h a n d ,  t h e  W V  b o x e s  w e r e  c h a r g e d  w i t h  300 t o  400 f r y  p e r  b o x .  T . o  00x 03 
w e r e  h e l d  i n  a n  i n v e r t e d  p o s i t i o n  f o r  c h a r g i n g  i n t o  t h e  u p p e r  c h a m b e r *  h o v -  

{  j e v e r , t h e  s a c  f r y  k e p t  e s c a p i n g  a n d  d u c t  t a p e  h a d  t o  b e  u s e d  t o  s e a l  t h e
b o x e s  w h i l e  t e m p e r i n g , i n  o r d e r  t o  p r e v e n t  t h e  f r y  f r o m  e s c a p i n g ' .  C n o  i c e  
c h e s t  v i h t  f r y  a n d  i c e d  d o w n  h a t c h e r y  w a t e r  w a s  u s e d  f o r  c h a r g i n ' ?  t i e  ,7 
b o x e s  a n d  a  s e c o n d  i c e  c h e s t  w i t h  j u s t  h a t c h e r y  w a t e r  w a s  u s e d  t o  h o l d  t h e  
c h a r g e d  b o x e s ,  u n t i l ,  t h e y  w e r e  r e a d y  f o r  p l a n t i n g .  J u s t  p r i o r  t o  p l a n t i n g  
t h e  b o x e s  i n  t h e  s e c o n d  i c e  c h e s t  w e r e  c o v e r e d  w i t h  a  t o w e l  .an d  w a t e r  f r o : ; .
B o n e  D r a w  w a s  p o u r e d  o v e r  t h e  . t o w e l  u n t i l '  t h e  w & t o r  d e a t h  d o u b l e d  ( f r e f  1 "  
t o  2 " )  a n d  a  50a  d i l u t i o n  w a s  a t t a i n e d .  A f t e r  a  f i v e  m i n u t e  p e r i o d ,  t h e  
w a t e r  . w a s  d r a i n e d  b a c k  d o w n  t o  a  l !l d e p t h  ( b y  o p e n i n g  t h e  i c e  c h e s t  d - a h n  
v a l v e )  a n d  t h e  p r o c e s s  w a s  r e p e a t e d  t w o  m o r e  t i m e s .  T h i s  m e a s u r e  w ar; a n  
a t t e m p t  a t  a v o i d i n g  n o t  o n l y  t e m p e r a t u r e  s h o c k ,  t u t  a l s o ,  w a s  a i m e d  r . t  
a v o i d i n g  p o s s i b l e  o s m o t i c  s h o c k  a s  w e l l .  T h e  w a t e r  i n  B o n e  D r a w  w a s  u i t o  
h a r d , w i t h  c o n d u c t i v i t i e s  i n  t h e ' n e i g h b o r h o o d  o f  1,5 0 0  p l u s  m i c r o m h c s .

. I t  w a s  n o t  k n o w n  a t  t h e  t i r / ie  w h e t h e r  t r o u t  e g g s  o r  s a c  f r y  c o u l d  ' w i t h s t a n d  
t h e  t r a n s i t i o n  i n t o  w a t e r  w i t h  t h o s e  c h e m i c a l  c h a r a c t e r i s t i c s .
( I t  s h o u l d  b e  n o t e d  t h a t  Q2 , C 0 2 ,  p H  a n d  a l k a l i n i t y  w e r e  n o t  l i m i t i n g  f a c t o r s  
a t  t h e  t i m e  o f  t h e  study a s  t h e y  w e r e  w i t h i n  a c c e p t a b l e  r a n g e s  f o r  t r o u t . )

A f t e r  p l a c i n g  t w o  c h a r g e d  W  b o x e s  i n , a : g r a v e l  b a s k e t ,  t h e  b a s k e t  w a s  p o s ­
i t i o n e d  i n  a  s u i t a b l e  l o c a t i o n  i n t h e  s p i l l  p o o l s , b e l o w  t h e  d i g g e r  e n d /  
o v e r p o u r  l o g s  p l a c e d  i n  t h e  s t r e a m  b y  t h e  E L M .

R e s u l t s

A f t e r  a p p r o x i m a t e l y  t h r e e  w e e k s ,  t h e  g r a v e l  b a s k e t s  w e r e  c h e c k e d  f o r  c o n d ­
i t i o n  a n d  e v i d e n c e  o f  s w i m  u p  f r y .  A t  t h i s  t i m e  i t  w a s  d i s c o v e r e d  t h a t  t h e  
h i g h e r  f l o w s  c r e a t e d  t h r o u g h  t h e  r e l e a s e  o f  i r r i g a t i o n  r e t u r n  w a t e r  M f  n o w  
r e c e d e d  a n d  s e v e r a l  o f  t h e  g r a v e l  b a s k e t s ;  w e r e •s t i c k i n g  o u t  o f  t h e  w a t e r .
I n  a d d i t i o n ,  t h o s e  s t i l l  u n d e r  w a t e r  w e r e  h e a v i l y  s i l t e d  i n  b y  f e K l  a n d  
f i n e  o r g a n i c  m a t e r i a l ,  d e p e n d i n g  o f  t h e  r e s p e c t i v e  l o c a t i o n  o f  t h o  b a c k e t s  
i n  t h e  s t r e a m ,  ^ n l y  o n e  g r a v e l  b a s k e t  w a s  f o u n d  t o  h a v e  h a d  f r y  w h i c h  
e s c a p e d  o n  t h e i r  o w n j  i t  w a s  n e c e s s a r y  t o  o p e n  t h e  g r a v e l  b a s k e t s  b y  h a n d  i n  
o r d e r  t o  a l l o w  t h e  r e m a i n i n g  f r y  t o  e s c a p e  f r o m  t h e  K  b o x e s  D i r e c t l y  i n t o  ’ 
t h e  s t r e a m .  O v e r a l l ,  i t  w a s  e s t i m a t e d  t h a t  a  50 ;$  s u r v i v a l  h a d  b e e n  a t t a i n e d .  
A p p r o x i m a t e l y  f i v e .  W  b o x e s  h a d  g o o d  s u r v i v a l  w i t h  n o  d e a d  e m b r y o s  p r e s e n t  o r  
v i s i b l e ,  f i v e  h a d  f a i r  s u r v i v a l  w i t h  s o m e  d e a d  e m b r y o s  e v i d e n t ,  a n d  a b o u t  

f i v e  b o x e s  h a d  p o o r  s u r v i v a l  w i t h  t h e  m a j o r i t y  o x  t h e  e m b r y o s  d e a d  a n d m d e c a y e d .

B o x e s  w h i c h  r e c i e v e d  s e d i m e n t a t i o n  b y  s a n d  w e r e  l e s s  im p s a c t e d  t h a n  t h o s e  
w h i c h  w o r e  s e d i m e n t e d ’ w i t h  o r g a n i c  m a t t e r .  T h e  s a n d  s e t t l e d  t o  t h e  b o t t o m  
o f  t h e  i n c u b a t i o n  c h a m b e r  a n d  f o r m e d  a  s o l i d  b a s e  u p o n  w h i c h  t h e  f r y  c o u l d  
r e s t ,  w h e r e a s ;  t h o .  o r g a n i c  m a t t e r  : a n d  f i n e r  s e d i m e n t s  s u r r o u n d e d  t h e  f r y  
a n d  r e s u l t e d  i n  a l m o s t  c o m p l e t e  s u f f o c a t i o n  a n d  n o r t a l i t i e s . :

A  f e w  a d d i t i o n a l  W  b o x e s  a n d  g r a v e l  b a s k e t s  h a d  b e e n  p l a c e d  i n  t w o  s p r i n g  
s e e p s , a d j a c c e n t  t o  t h e  B i g  S a n d y  r i v e r , a s  c o n t r o l s .  I t  w a s  f o u n d - t h a t  
s u r v i v a l  i n  t h e s e  l o c a t i o n s  w a s - . s i m i l a r  t o  t h a t  i n  B o n e  D r a w ,  h o w e v e r  
d e v e l o p m e n t  o f  t h o •f i s h ,  w a s  s i g n i f i c a n t l y  s l o w e r  d u e  t o  c o l d e r  w a t e r  t e m p ­
e r a t u r e s .

■’WI ; =• T >Kwm*r. »'««»jtgvywv .»»>WW|I|I»WW
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P e r i o d i c  t r i p s  t o  B o n e  D r a w  t h r o u g h  t h e  r e s t  o f  t h e  s u m m e r  b y  m e m b e r ^  o f  
t h e  c h a p t e r  i n d i c a t e d  t h a t  f i H g e r l i n g  r a i n b o w  t r o u t  c o u l d  b o  f o u n d  t h r o u g h ­

o u t  t h e  s t u d y  r e a c h  a n d  b y  t h e  e n d  o f  t h e  s u m m e r ,  t h e  f i s h  w e r e  f o u r  t o  f i v e  
i n c h e s  i n  s i z e ,  w i t h  t h e -  l i m i t e d  r e a r i n g  a n d  r e s i d e n t  h a b i t a t  i n  B o n o  D r a w ,  
i t  w a s  e x p e c t e d  t h a t  t h e  f i s h  W o u l d  d r i f t  d o w n s t r e a m  t o  t h e  S a n d y  a n d  e v e n t u a l l y  
t o  t h e  G r e e n '  - R i v e r ,  w i t h  t h e  f u t u r e  p o s s i b i l i t y  o f  r e t u r n i n g ' t o -  s p a w n  i n  o r  
n e a r  B o n e  D r a w ,

I n  t h e  l a t e  s u m m e r  o f  1 9 7 8 ,  t h e  B L M  f e n c e d  a p p r o x i m a t e l y  85 a c r e s  o f  t h e  
l o w e r  B o n e  D r a w  d r a i n a g e .  T h i s  - a r e a  w a s  t h e n  p l a c e d  i n t o  a  s p e c ! ; ; !  m a n a g e m e n t  
a n d  l i v e s t o c k  g r a z i n g  s t u d y  s t a t u s ,  w i t h  t h e  l o w e r  p e r r e n i a l  r e a c h  a n d  i t s  
p o t e n t i a l  s p a w n i n g h a b i t a t  b e i n g  c l a s s i f i e d  a s  t h e  c o n t r o l  a r e a ,  w i t h  c o m p l e t e  
r e s t  f r o m .  l i v e s t o c k  a n d  w i l d l i f e  ( a n t e l o p e )  g r a z i n g  f o r  t h e  p a s t  y e a r ,  t h i s  
s t u d y  r e a c h  o f  s t r e a m  h a s  b e g u n  t o  s t a b i l i z e ,  a r r e s t  i t s  e r o s i o n . ■ . p r o b le m s  
a n d  i s  d e v e l o p i n g  i n t o  a  g o o d  q u a l i t y  s p a w n i n g  a n d  m o s t  s i g n i f i c a n t l y ,  
f r y / f i n g e r l i n g  r e a r i n g  s t r e a m .  I n  t h e  s p r i n g  o f  1 9 7 9 ,  t h e  G r e e n  d i v e r  
c h a p t e r  w a s  i n a c t i v e  a n a  t h e  B 1 M  a n d  W y o m i n g A n n e  a n d  F i s h  D e p a r t m e n t ,  
c o n t i n u e d  t h e  p r o j e c t  t h r o u g h  t h e  p l a n t i n g  o f  a p p r o x i m a t e l y  2 , 0 0 0  s w i m  u p  
f r y .  O n c e  a g a i n ,  f o u r  t o  f i v e  i n c h  f i s h  c o u l d  b e  f o u n d  i n  B o n e  . - D r a y  b y  
t h e  e n d  o f  t h e  s u m m e r ,  c u t  t h e r e  a p p e a r e d  b  b e  f e w e r  f i s h  e v i d e n t  t h a n  t h e  
y e a r  b e f o r e ,  n u m e r o u s  s c h o o l s  o f  f i n g e r l i n g  r a i n b o w  t r o u t  w e r e  o b s e r v e d  
i n  t h e  B i g  S a n d y  R i v e r ,  h o w e v e r ,  d u r i n g  N o v e m b e r  a n d - D e c e m b e r ,  ' h o s t  o f  
t h e s e  s c h o o l s  w e r e  f o u n d  i n  c l o s e  a s s o c i a t i o n  w i t h  t h e  s e v e r a l  s p r i n g s  
f e e d i n g  t h e  B i g  S a n d y ,  b e l o w  B o n e  D r a w .

C o n c l u s i o n s ,

A f t e r  t w o  y e a r  £  o f  t r i a l s  o n  B o n e  D r a w ,  i t  a p p e a r s  t h a t  t h e  o r i g i n a l  c o n c e p t  
o f  e v a l u a t i n g :  t h i s '  s t r e a m ’ s  ' p o t e n t i a l  h a s  s o m e  m e r i t .  I t  h a s  b e e n  f o u n d  ' t h a t  
t r o u t  f r o m  t h e  s a c  f r y  t o  f i n . g e r l i n g  s t a g e  c a n ,  i n  f a c t ,  s u r v i v e  a n d  e v e n  
t h r i v e  i n  t h i s  s t r e a m  o n c e  i m p r o v e d  h a b i t a t  c o n d i t i o n s  w e r e  a t t a i n e d .
T h e  q u e s t i o n  s t i l l  r e m a i n s  a s  t o  w h e t h e r  t h e  f i s h  p r o d u c e d  i n  t h e s e  w a t e r s  
w i l l  r e t u r n  f o r  t h e i r  . f u t u r e  s p a w n i n g  a c t i v i t é s .  T h i s  w i l l  p r o b a b l y  n o t  h e  
c l e a r l y  e v i d e n t  u n t i l  1 9 8 1 ,  8 2  a n d  8 3 ,  b y  w h i c h  t i m e  t h e s e  f i s h  w i l l  h a v e  
m a t u r e d  a n d  b e  r e a d y  f o r  s p a w n i n g .

R e c o m m e n d a t i o n s

C o n s i d e r i n g -  t h e .  s u c c e s s  e x h i b i t e d  b y  t h i s  p r o j e c t  a n d  s t u d y  n o  f a r ,  e s p e c i a l l y  
i n  l i g h t  o f  t h e  o c c u r r e n c e  o f  a l m o s t  e v e r y  a d v e r s e  c o n d i t i o n  i m a g i n e s . ! ! e ,  i t  
i s  r e c o m m e n d e d  t h a t  ■ t h e  I z c a k  W a l t o n  L e a g u e  o f  I m e r i c a ,  G r e e n  b i i v e r  C h a p t e r ,  
s h o u l d  c o n t i n u e  a n d  . i m p r o v e  i t s  c o o p e r a t i o n  w i t h  t h e  B r i l  a n d  V J y o m j.n g  G a m s  
a n d  F i s h  D e p a r t m e n t  i n  t h e  p e r f o r m a n c e  o f  r e s o u r c e  - m a n a g e m e n t  s t u d i e s  o n  
B o n e  D r a w  a n d  t h e  B i g  S a n d y  P a v e r .  T h e  s t r o n g  i n t e r e s t  a n d  d e s i r e , r e c e n t l y  
e x h i b i t e d  b y  m a n y  f o r m e r  c h a p t e r  m e m b e r s , i n  r e — o r g a n i s i n g  trip- e n a c t o r  a n d  
i n  c o n t i n u i n g  t h i s  s t u d y ,  p o i n t s  t o  t h e  v a l u e  o f  t h e  P o n e  D r a w  p r o j e c t  n o t  
o n l y  a s  a  r e s o u r c e  c m a n a g e m e n t  t o o l ,  b u t  a s  a  p u e i i c  e d u c a t i o n  a n a  p s . r u i c i —  
p a t i o n  m e d iu m  a s  w e l l .

S u b m i t t e d  b v ,
. h : ■ Ig / /  .VA-

B r u c o  B n i i h  
J a n u a r y  6 ,  1 9 8 0

■ o n  b e h a l f  o f  t h e  G r e e n  R i v e r  C h a p t e r
I s a a k  W a l t o n  L e a g u e  o f  A m e r i c a



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. In 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 25%, 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 ortfour 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.

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

3. In that Bone draw is a highly productive stream with good nursery habitat
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Figure 2 
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.
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Figure 3 6-8 inch size class rainbow trout found returning to Bone Draw
in the spring of 1980.
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Table 1 BLM Sampling Record for 1980 

for Bone Draw 

Scientific Permit No, 52

Wyoming Game and Fish Department

Date Species Observed or Sampled

April 29 Redside Shiners, Fathead Minnows, 15 Rainbow
(6-8" size range), 1 female rainbow (14,f£spawned out).

May 3 Speckled Dace, Redside Shiners, Fathead Minnows, 
Mountain Suckers, 1 Bluehead Sucker (?), Flannelmouth 
Suckers, 1 male Cutthroat (2111 and ripe).

May 24 Redside Shiners, Speckled Dace, Mountain Suckers, 
Flannelmouth Suckers, several Bluehead Suckers (?)

May 31 IWLA - Rainbow Egg Plant, 5300 eggs, Bluehead Suckers 
(?),.Mountain Suckers, Speckled Dace, Redside Shiners, 
1 Utah Chub.

Oct 29 Poor results - l-12n Brown covered with water mold.
(G & F sample also taken with more extensive results).



Figure 4 14,f spawned out female rainbow found in Bone Draw during spring of 1980

Figure 5 Members of the Izaak Walton League of America, Green River Basin
Chapter, participating in the Bone Draw egg planting study in 1980.



Table 2. Izaak Walton League Egg Plant May 31

Site No. Whitlock Boxes No. Eggs Water Temp °]

i 2 600 56°
2 2 600 56°
3 2 660 56°
4 2 660 o56°

(46 spring)
5 2 800 54°
6 4 1700 53°
7 1 300 51°

15 5350

Estimated Survival:
*

25% to swim up fry

10% to fingerlings (by end of summer)

— -£ure - Rainbow fingerling from the IWLA egg planting study, noting growth 
from early June to August 4, 1980.
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developing, and insofar that fingerling growth rates approach those of 
hatchery raised fish, it appears that the full habitat potential is presently 
underutilized.

4. 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 
3 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.

2. 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).

3. 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.

4. 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.
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, SECRETARY

CONSERVATION DISTRICTS
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COMMISSION MEMBERS:

May 19, 1982

Mr. Clint Hanson, Big Sandy Resource Area Manager
BLM
P .0 . Box 1869
Rock Springs, WY 82901

This is in reference to our concluding discussion at Bone

Dear Clint,

"V

JOHN NILAND 
CHAIRMAN IDEPAD)

CHARLES JAMIESON 
VICE-CHAiRMAN (AREA V DIRECTOR) 

PETER MEIKE. JR.
(AREA I DIRECTOR) ,

JAMES R.L. MAY 
(AREA II DIRECTOR)

STANLEY PREATOR 
(AREA III DIRECTOR)

STEVE AO AMS 
(AREA IV DIRECTOR)

OR. HAROLD TUMA 
(U.W. AG. COLLEGE)

GEORGE CHRISTOPULOS 
(STATE ENGINEER'S OFFICE!

EUGENE HARDY 
(LIVESTOCK BOARD)

JOHN ORTON 
(STATE AG. DEPT.)

Draw on the Big Sandy on May 5 regarding the Conservation

If this is convenient please ask Bruce Smith to phone me direct 
777-7321 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.

cc: John Orton, Commissioner Agriculture Department 
John Niland, Chairman, Conservation Commission 
Jim Hodder, Secretary, Big Sandy Conservation District 
Box ^6, Farson, WY 82932
Dan Rodgers, Division of Range Mgt., College of Agriculture 
WY University, Laramie, WY 82071

I would like to schedule June 15 5 16, 17 and 18 to work with 
your representatives and Bruce Smith on the photo coverage 
and narration draft for the nBone Draw Sto_rYT! and the "White 
Acorn Riparian Management .tf

Commission’s future participation.

dd/LW

PROTECT OUR HERITAGE  
through the

Conservation of W yom ing's Natural Resources



IN REPLY REFER TO

United States Department of the Interior
BUREAU O F  LAND M A N A G E M E N T  

Rock Springs District 
Big Sandy Resource Area 

P. 0. Box 1869 
Rock Springs, Wyoming 82901

4112 (480)
i/

Mr. Lou Wenzel
Wyoming State Conservation Commission 
2219 Carey Avenue 
Cheyenne, Wyoming 82002

j  'UN 2 1
» 8 ?

Dear Mr. Wenzel:

Following is the information you requested from correspondence of May 19, 1982. 
A* Mitigation Items

1• Exclosures ^

STSiapter f e B j  " J V 6“  completed according to the discussion 
for w  of the Sandy Grazing ES. Three exclosures are planned 
for completion by the end of Fiscal Year 1989 Tho >- . . ™

to rest streambanks where fisheries habitat a-ro 
concern. Direct cost for the exclosures has amounted to $289,000^00.

2• Wild Horse Removal

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

3. Gates

A gate opening plan was completed by the Resource Area -in ,o»i
has been allocated for personnel to assuregatls are left l a  ^
the pasture-non-use periods to facilitate'b^'L ^ m l n ^ 61' ^

#| Salting

histori^or M  -  along

5« Ear Tapgin^

arllVeSFlil “ e"Ciflcal:iori control program has begun in the ES
” :;ie te Fd1f1o“ pe1: : ^ i a “ ™ s r f  t h is  " i t i s a t i n s  —  -  *
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COMMISSION MEMBERS:

JOHN NILAND 
CHAIRMAN (DEPAD»

May 19, 1982 CHARLES JAMIESON 
VICE-CHAIRMAN (AREA V DIRECTOR) 

PETER MEIKE. JR.
(AREA I DIRECTOR)

JAMES R L. MAY 
(AREA II DIRECTOR)

STANLEY PREATOR 
(AREA III DIRECTOR)

STEVE ADAMS 
(AREA IV DIRECTOR)

OR. HAROLD TUMA 
(U.W. AG. COLLEGE)

GEORGE CHRISTOPULOS 
(STATE ENGINEER S OFFICE)

EUGENE HARDY 
(LIVESTOCK BOARD)

JOHN ORTON 
(STATE AG. DEPT.)

Mr* Clint Hanson, Big Sandy Resource Area Manager
BLM, P.0. Box I869 
Rock Springs, WY 82901

Dear Clint:
» S V ' ■ i 3* ■ îjf

Your Sandy Grazing Environmental Statement, Chapter k 
described Mitigation.Measures-of which you reviewed
selected riparian studies May ij- 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:

1. Updated list of BLM mitigation items accomplished under 
Chapter U. ? Please include costs.
2. List of'your proposed BLM actions remaining in the next 
5 year period based on the chapter k . list.
3- Bone Draw BLM Program, costs of accomplishment and proposals. 
Can you furnish this information by June 15?

Sincerely,

Box U6, Farson, WY 82932
Dan Rodgers, Division of Range Mgt. College of Agriculture 
WY University, Laramie, WY 82701

I Lou Wenzel, A

iggcc: John Orton, Commissioner of Agriculture
John Niland, Chairman, Conservation Commission
Jim Hodder, Secretary, Big Sandy Conservation District

üû/LW
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through the

Conservation of W yoming s Natural Resources



6. 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 
$5,700.00.

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 e?ar 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 
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
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United States Department of the Interior
BU R EAU  O F  LAN D  M A N A G E M E N T  

Rock Springs District 
Big Sandy Resource Area 

P. 0. Box 1869 
Rock Springs, Wyoming 82901

IN REPLY REFER TO

6740

Mr; Steve McCall
U.S. Bureau of Reclamation
764 Horizon Dr.
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:

1. To provide an area for resource studies without the influence of livestock
grazing. - u r f2. To establish a special wetland and aquatic management area for wildlire.

3. To provide a "protected" area in which a variety of wildlife improvements 
can be tested for usefullness and benefit/cost.

4. 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.

Lbng term plans for Bone Draw include the following:

1»‘ ^Continue annual maintenance of existing facilities.
2m ¿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.



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

5. 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.

Sincerely,

Area Manager

Enclosure
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Quantification Of 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 Compact 

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).

Fishery

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 in 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 sucker is con­

sidered rare and the flannelmouth gucker 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 Bono Draw.

Bone Draw provides valuable nursery and possible spawning habitat. Although



spawning success is questionable due to high TDS, spawning activity has been 

witnessed. Rainbow trout,(Lake McConaughy arid 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 lb/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:

Game Fish

Rainbow trout 
Brown trout 
Kokanee
Mackinaw (Lake trout) 
Mountain whitefish 
Snake River cutthroat trout 
Channel catfish

Current information indicates both a 

of trout exists. A population of kokanee 

migrate up the Green River to spawn.

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
resident and migrating population

is also being established which will
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METHODS
Game Fish

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.

Trout 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 station (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 period 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 develop 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.

The 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 southeast to the proposed Chevron plant, and a second pipe would extend

- 6-
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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 c.ritical period flow of 28.3% in 

the Bone Draw area and 20.2% at Gasson Bridget This reduction in flow will 

result in a net loss of 550 HU or 28.4% 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 Oil, 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
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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 16.57 cfs 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% 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
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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.

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 Endangered 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 that 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 GiJa ele.uans

Native Nongame Species

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 personnel 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 Reservoir Dam. More information is needed on the status of these 

species in 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 deter­

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.



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
Chevron 2Chevron and Chevron^ Texasgulf

Texasgulf Other Trona

Big Sandy River

Game Fish (trout) HU -189 -374 -1449

Rainbow Spawning Habitat +3.8% +2.7% +2.7%

Brown Spawning Habitat -25.8% -44.2% -44.2%

Native Nongame Species 0 0 0

Bone Draw HU -176 -176 -176

Green River

Game Fish HU -652 -1207 -5461

Possible Enhancement X X X

Grand Total -1017HU
-22% spawning
habitat

-1757HU
-41.5% spawning 
habitat

-7086HU
-41.5% spawning 
habitat

0 - 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 enhancement opportunities to the Green River 

fishery. Implementation of alternative three with fisheries provisions may enhance 

the Green River fishery 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 

effects of implementation of alternative three in the Green River fishery.

Implementation 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.’ - -  ̂v ~

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 falls 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 Fontenelle 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 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.

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 sediment 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 document 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 iSvavailable on the alterations to stream channel characteristics which 

will result from altered flow regimes. Data have 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 species 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 

men-t 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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Appoint l x  A

Project Name Big Sandy_______  Development Site Location T24N R107W,S32,SEj
at Bone Draw

Stream Name ____ Big Sandy River_______________________________________ _____________

Stream Class A - low production waters; fishery of local importance_______________

Productivity 2 - Flshablo nron 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,_______

mountain sucker, bluehead sucker.______________________________________ -m__________

Estimated fishing pressure 2.A 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______ _________

SPECIES

Total Captured Rainbow
1

Brown
2

White Sucker 
4No. per mile 10 38

95% Cl - - -

Lbs/Acre 1.5 6.8 A

95% Cl - - If

Ave.Length (in.) 12,3 21.3 3.23
Range (in.) - 20.4 - 22.1 2.4 - 5.2
• 95% Cl - - -

Ave. Weight (oz.) 11.0 55.0 —

Range (ib.) - 48 - 62 -
95% Cl - - ¡1
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■ Appendix A

POPULATION ESTIMATE RESULTS

Date: 8-19-82 Method:_______Zippin

SPECIES

Utah White Speckled Redside Fathead Mtn.
Rainbow Brown Chub Sucker Dace Shiner Minnow Suci<

Total Captured 6 2 7 10 5 1 1 1
No. Per Mile 307 19 96 — — «.
95% Cl ±96 ±10 ±58 - - - -

Lbs/Acre 8.2 1.0 0.2
95% Cl ±2.6 ±0.5 ±0.1 - - - -

Ave Length (in.) 6.9 8.1 3.3 7.2 3.4 3.0 2.5 4.1
Range A.6-9.5 7.8-8.5 3.0-3.7 1.9-16.0 3.1-3.6 .
95% Cl ±2.1 - ±0.20 ±3.21 ±0.23 - -

Ave. Weight (oz.) 2.18 3.7 0.17 4.8 0.17 0.14 0.07 0.3
Range 0.6-5.1 3.5-4.0 0.07-0. 28 0.07-23 .3 0.07-0.21 - — _
95% Cl ±166 - ±0.06 ±5.14 ±0.08 - -

Date: 6-29-82 Method: Cyanide

SPECIES
Speckled
Longnose Redside Utah White Flannelmouth Mott

Rainbow Brown Dace Shiner Chub Sucker Sucker Seul
Total Captured 13 3 92 10 9 6 4 i
No. Per Mile _
95% Cl - - - - - - -

Lbs/Acre
95% Cl - - - - - - -
Ave Length (in.) 9.2 14.8 3.1 3.2 10.2 9.1 6.6 3.7Range 5.4-15.1 12.6-16.5 2.7-4.6 2.5-4.5 9.8-10.9 3.5-14.6 4.6-10.395% Cl ±1.74 ±5.0 ±0.16 ±0.49 ±0.30 ±5.05 -
Ave. Weight (oz.) 6.0 18.2 0.16 0.20 6.6 7.6 2.5 0.3Range 1.0-18.0 10.5-24 - — 5.5-8.0 0.3-17.5 0.5-6.595% Cl ±3.40 ±17.2 — - ±0.62 ±7.92 -
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Appendix A

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

DISCHARGE (CFS)
Attribute 153 72 46 20

X-l Critical period stream flow 4 4 4 3

X-2 Annual stream flow variation 4 4 3 2

X-3 Maximum summer temperature 3 2 2 1

X-4 Nitrate Nitrogen 4 4 4 4

X-7 Cover 2 1 0 0

X-8 Bank stability 1 1 1 1

X-9 Substrate 0 0 0 0

X-10 Water velocity 0 3 4 NA

X-ll Stream Width 3 3 3 NA

HQI Score (Lbs/Acre) 15.6 9.5 5.7 1.64
Trout Habitat Units 16.8 10.3 6.2 1.95

Measured Trout Standing Crop: 8«3 lbs/acre

Date of Population Estimate: 10-21-82_________ __

HQI Sampling Dates: Date Discharge (CFS)

1 7-28-82 153

2 8-22-82 72

3 10-20-82 46

4 Simulated 20
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A p p e n d i x  A

Project Name Big Sandv_______  Development Site Location Below Gasson Bridge
T24N, R109W, S26SEi

Stream Name Big Sandy River____________________ __________________________________

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

Productivity l - Supports low populations of game f i s h . _______

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 Vnrir>c; wit-h t~imp> nf ypar hnt~ includes hrown t~rr)iit~| rainhnw troutf

white suckerf flannelmonth sucker, redside shiner. Utah chub, speckled dace.-----

mottled sculpin. fathead minnow, bluehead sucker, longnose dace._______[__________

Estimated fishing pressure 2.4 fisherman days/year/mile.

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

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

Management concept Basic yield________________ _____________ __

Managed for species Native fish populations_____________________

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

Total Captured
Rainbow

4

SPECIES
Brown

6

White
Sucker

23

Flannelmouth
Sucker

2

Redside
Shir.er

6
No. per mile 62 75 mm

95% Cl ±37 ±19 pi - -

Lbs/Acro 0.64 0.33 _

95% Cl ±0.38 ±0.08 - - - '

Ave Length (in.) 6.1 4.8 3.27 8.55 3.43
Range (in.) 4.6-8.0 4.1-5.4 1.6-7.7 7.7-9.4 2.5-4.0
95% Cl ±2.29 ±0.53 ±0.61 U ±0.53

Ave. Weight (oz.) 1.46 0.77 0.32 2.9 0.28
Range (lb.) 0.6-2.75 0.4-1.2 0.1-2.75 — 0.15-0.5
95% Cl U ±0.36 ±0.25 U ±0.13

U =» undefined
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Appendix A

POPULATION ESTIMATE RESULTS 

Date: 8-19-82________ Method: Relative abundance

Rainbow Brown
Utah
Chub

Fathead
Minnow

White
Sucker

Speckled
Dace

Mottled
Sculpin

Total Captured 1 1 5 6 13 1 1
No. Per Mile - — — ••
95% Cl — ÿï

Lbs/acre n - - - - - -
95% Cl — — — mm*

Ave Length (in.) 9.0 9.0 3.4 2.1 3.9 3.7 2.0
Range (in.) — |Jj 3.0-4.0 1.6-2.8 1.9-7.6 —
95% Cl - P ±0.54 ±0.56 ±0.98 fff

"

Ave Weight (oz.) 
Range

4.6 - 0.22 0.07 0.59
0.04-3.35

.07

95% Cl — — ±0.58

Date: 6-29-82 Method: Relative abundance

Redside Utah Mottled
Flannel-
mouth Bluehead White

Long-
nose Fathead

Shiner Chub Sculpin Sucker Sucker Sucker Dace Minnow

Total Captured 13 9 7 6 5 3 2 2
No. Per Mile - - - — — **
95% — — — *•

Lbs/acre — — - - - - - -
95% Cl - — —

Ave Length (in.) 3.16 10.41 4.29 3.65 4.36 3.3 3.15 2.5
Range (in.) 2.8-3.5 9.2-11.7 3.8-4.8 2.8-4.9 4.2-4.8 3.0-3.8 3.1-3.2 *
95% Cl - — — *• 1
Ave Weight (oz.) 0.25 7.14 1.17 0.5 0.5 0.33 0.25 0.1
Range - 5.0-10.5 0.3-1.7 B — — y l|S
95% Ci — — - — — — «a»



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

o
Upstream view of study 

miles downstream of
site on Big Sandy approximately 
Gasson Bridge on June 29, 1982.

two
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Upstream view of study site on Bone Draw on 
August 17, 1982.
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Appendix A

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

DISCHARGE (CFS)
Attribute 75

X-l Critical period stream flow 4
X-2 Annual stream flow variation 3

X-3 Maximum summer temperature 2
X-4 Nitrate nitrogen 1

X-7 Cover 0
X-8 Bank stability 3

X-9 Substrate 0
X-10 Water velocity -
X-ll Stream Width 1

HQI Score (Lbs/Acre) 5.7
Trout Habitat Units 6.2

Measured trout standing crop: 0.84 i,22 lbs/acre

Date of Population Estimate: 10-21-82

HQI Sampling dates: Date Discharge (CFS)

1 10-20-82 75
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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

14.3% reduction HU Upper Reach = X% reduction HU Lower Reach
16.5% reduction flow 11,8% reduction in flow at Lower Reach

X% = 10.2% 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 lb/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 2,332.12
2,220.03
1,742.18
1,647.5
1,150.47

38.1 normal flow 
30
28,4 reduction 
20

2,220.03 - 1,647.5 = 572.53 ft^ reduction * 25.8% reduction

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

80
74.2 normal flow 
70
64.5 reduction 
60

3,159.21
3,271.52
3,352.86
3,396.83
3,432.81

3,396.83 - 3,271.52 = 125.31 ft^ increase = 3.8% increase
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Green River
37.7 lb/acre at 800 cfs instream flow recommendation 

-37,A lb/acre with 9.67 cfs reduction
0.3 lb/acre reduction x 1.08 HU converting coefficient x 1413.2 acres 

affected (confluence to Town of Green River) = 458 HU reduction
37.7 lb/acre at 800 cfs
37.1 lb/acre with 9.67 cfs + 9.25 cfs reduction
0.6 lb/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 HU/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
27,5% reduction HU = X% reduction HU_________
28.3% reduction in flow 20.2% reduction in flow

X% = 19.6% reduction in HU at Lower Reach
6.2 HU/acre x 19.6% reduction = 1.2 HU/acre lost
1.2 HU/acre lost x 218.7 = 262 HU lost

Bone Draw
176 HU lost

Spawning Habitat Calculation - Upper Reach 

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

40
38.1
30
21.5
20

2,332.12
2,220.03
1,742.18
1,239.20
1,150.47

2,220.03 - 1,239.2 = 980.83 ft^ reduction = 44.2% reduction
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Rainbow Trout 
Discharge Square feet per 1,000 ft. of stream

80
74.2
70
60
57.6
50

3,159.21
3,271.52
3,352.86
3,432.81
3,361.29
3,131.02

3,361.29 — 3271.52 — 89.77 ft increase = 2.7% increase

Green River

37.7 lb/acre
37.1 lb/acre with 16.57 cfs reduction
0.6 lb/acre reduction x 1.08 x 1413.2 acres = 916 HU reduction

37.7 lb/acre
36.8 lb/acre with 25.82 cfs reduction
0.9 lb/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
JiU loss from 5 cfs release from reservoir
125.7 acres x 6.2 HU = 779 HU lost
1,625 IIU lost in Big Sandy and Bone Draw



Spawning Habitat Calculation

Same impact as Alternative 2
44.2% reduction in brown trout spawning habitat 
3.8% increase in rainbow trout spawning habitat

Green River

37.7 lb/acre
34.8 lb/acre with 81.8 cfs reduction
2.9 lb/acre x 1.08 x 1413.2 acres = 4,426 HU lost from confluence to Town

of Green River

37.7 lb/acre
34.5 lb/acre with 81.8 cfs + 925 cfs reduction
3.2 lb/acre x 1.08 x 299.4 acres *#, 1,035 HU lost from Town of Green River

to Flaming Gorge Reservoir

1,625 HU Big Sandy and Bone Draw + 5,461 = 7,086 HU reduction
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Big Sandy Resource Area 

Bureau of Land Management 

Rock Springs District 

Bone Dra w  - Big Sandy River 

Fisheries Sampling Report 

1981

In 1981, the Wyoming Game and Fish Department issued the B LM a scientific 
collection permit (No. 35-1931) 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 R iver and a 600 foot transect 
was established on Bone Draw. (Map No. 2) Continued Wyoming Game and Fish 
Department program coordination provided fish stocks as noted in Table 1.

Table 1. Fish Stocking Record - Bone Draw - 1981

Date Plant Type Number Size Comments

Ma y  21 R a inbow Trout 
, (Lake McConaughy) 

(Fingerlings)

2,000 200/lb. Left Pelvic 
Fin Clip

September 1 R a inbow Trout 
(Eagle Lake) 
(Fingerlings)

2,000 68/lb. Adipose F in 
Clip

November 5 Kokanee Salmon 
(Eggs)

5,00Q±
*

W h itlock Vibert 
Box Incubation

Electrofishing sample results 
below.

are depicted in Figures 1, 2,, and 3 are discussed

A. Big Sandy Ford (Figure 1)

Background

This transect ran from the vehicle ford of the Big Sandy River, to 1,000 feet 
downstreams (ending at the tail of the deep pool) adjacent to the high cutbank. 
Often, it was difficult to obtain more than one assistant. Due to this situation 
and high conductivity levels (1,000 +  uMhos), sampling in the Big Sandy was biased 
against larger rainbow and brown trout, i.e. L a rger fish were difficult to
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c a p t u r e  and u s ua lly several escaped, decreasing the sample size b y  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 attempted 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 amount 
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 bank 
cover) and several rainbow trout were observed while spawning at the head of pool 
No. 1 (Map 2) on April 17, 1982.

R ainbow Trout

Fro m  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 relatively constant throughout the 
summer, however, there was a distinct shift in average size between spring, summer, 
and fall. W hile 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-mouth 
suckers in the vast majority on M a y  12th, and mountain suckers in the majority 
(with v e r y  few flannelmouths) on August 27th. A  few small suspected bluehead 
suckers, as well as a few small unknown individuals, were also captured. 
Surprisingly, i n  earlier years of the Bone D r a w  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.

V I w
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B* Bone Draw (Figures 2 3 and 4)

Background

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 b rown trout, 
it was necessary to break out the data in four separate analyses. (Figure 2)

Conclusions

There appeared to be a definite ingress and egress of unmarked rainbow 
(probably past y e a r ’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, despite summer water 
temperatures in excess of 25° C! (Figure 4.) The seasonal responses and 
impressive growth rates of these fish serve to further illustrate the important 
significance of smaller, hi g h l y  productive, tributary streams as rearing and 
nursery areas. In fact, the natural growth raté of the McConoughy fingerlings in 
Bone D r a w  has been almost double the average growth rate in state fish hatcheries! 
Given the present cost of planting hatchery reared catchable size fish in order to 
main t a i n  state .recreational objectives, and given the value provided by production 
of fish in Bone Draw, I am confident that fisheries returns alone will have paid 
for this project's initial capital improvement costs by 1983; a period of only four 
years.

Unmarked Rainbow Trout I P |
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 
unmarked rainbow in Bone D r a w  was approximately 10-15 cm. less, than rainbow in the 
Sandy. Interestingly however, seasonal variations in numbers of fish were 
inversely related! i.e. Bone Dra w  had the greatest number of unmarked rainbow in 
the spring and fall (probably return of prior egg or fry plants in 1978, 1979, and 
1980), while 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.

McConaughy Ra i n b o w

The most noteable observation of these fish was their impressive growth rate

5
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and hig h  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. Warm e r  w ater 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/lb.) to as muc h  as ten inches, in approximately six 
m o n t h ’s time. The increasing number of McConaughy rainbow within the transect 
reach is mos t  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 R ainbow

Eagle Lake fingerlings wer e  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 r ainbow population and the 
McConaughy and unmarked fish, by the end of the 1981 sampling season.

Brown Trout

Brown trout with i n  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 me n t i o n  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 up o n  through the habitat 
Improvement accomplishments of the Big Sandy Resource Area and public asistance, in 
cooperation w i t h  Wyoming Gam e  and Fish Department fingerling stocking support.

Kokanee Salmon Eggs

On November 5, 1981, approximately 5,000 Kokanee salmon eggs were provided by 
and planted wit h  WGF Area 4 Fish Division Personnel, in Wh i t l o c k  Vibert boxes.
These boxes were wired together and placed in groups of two or four, on the stream  
bottom, with a large rock placed on top. By January 19, 1982 numerous eggs could 
be seen to be we a k l y  eyed, blit 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 Mar c h  15, 1982, the eggs were checked once again, with WGF Area 4 personnel 
assisting. At this time, most surviving eggs (approximately 10%) we r e  strongly 
eyed. Despite further extensive sedimentation, several boxes were found to contain  
one or two dozen sac fry, which were released into Bone D r a w  b y  hand.

10



A ll parties agreed that while Kokanee showed promise in Bone Draw, a more 
successful approach should be invest!gated« (i«e. Small hatching troughs fed 
d i r ectly from spring seeps or, sac fry, swim u p  fry, o r  fingerling plants.)

Summary

Since its inception in 1976 as an idea for a riparian improvement study and 
public demonstration project, I believe the Bone Draw project has been an 
unquestionable success.

The ongoing implementation and management of this project by Big Sandy Resource 
A r e a  personnel and their extensive efforts to incorporate cooperative information 
and education projects with the Izank Walton League, Sweetwater County Wildlife 
Association, Boy Scouts of America, local school system science classes, as well as 
continued cooperation with and assistance from Wyoming Game and Fish Department 
personnel are primary reasons for this projects accomplishments to date. (Not only 
for fisheries habitat and m a n a g e m e n t ,*but for riparian restoration, wildlife 
habitat improvement, rangeland improvement and recreation development as well.)

To date, it is my opinion that the original aquatic objectives and goals of 
this project have been achieved. In this light, I propose the following aquatic 
recommendations for consideration in the future management of this project.

Recommendations

1. Insofar that the initial aquatic habitat and fisheries study objectives 
of this project have been met, I recommend that fisheries study and 
monitoring efforts by Bureau personnel be terminated.

2. Insofar that fisheries aspects of the Bone Draw project have passed from 
a study to a management stage, the fisheries population management 
objectives of this project are n o w  within the area of responsibility of 
the Wyoming Game and Fish Department. I, therefore, recommend that:

a. The B ig Sandy Resource Area continue to request* a spring and fall 
plant of fish from the Wyoming Game and Fish Department in order to 
perpetuate this p roject’s beneficial returns to the American public.

b. The Big Sandy Resource Area initiate a wr i t t e n  agreement in F Y 8 3 ’ 
wit h  the Wyoming Game and Fish Department, to define and clarify 
habitat and wildlife management objectives and responsibilities for 
the next five years, on the Lower Sandy project (including Bone 
Draw). In addition to updating management goals and strategies for 
the lower Big Sandy River, this action will initiate a cooperative 
S i k e ’s Act programatic approach, ensuring a more stable program*base
in coming years.

11 Bruce H. Smith
District Fisheries Biologist

NOV 19
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The Bone D r a w  G a b i o n  w i e r s  are wo r k i n g  v e r y  effectively in r e t a ining water, 
reducing d o w n s t r e a m  silt and p roviding s t r e a m b a n k  recharge. The structures 
appear to have im p r o v e d  stre a m  flows and ha b i t a t  conditions. A  l a rge m u s k ­
rat lodge has b e e n  built above each w i e r  and the rodents are a c t i v e l y  w o r k ­
ing on the ripa r i a n  vegetation.

One of the two log drops severely d amaged b y  livestock w as repaired w i t h  all 
but one log drop n o w  functioning properly. Several-thousand small trout,now 
occupy cover in the small stream.

In keeping w i t h  improved habitat, the reso u r c e  area constructed a hatching 
b ox from surplus materials. An 8 ft. p i e c e  of lh "  galvanized p i p e  wa s  cut 
to a chisel p oint a nd welded. The pipe w a s  then perforated w i t h  5/8" holes 
placed each 2" apart in staggered lines to a  distance 36" b a c k  from the 
point. (See i l l u s t r a t i o n  1). This p i p e  w a s  driven into an acti v e  spring 
along Bone Draw. A  r e d uction collar to c hoke the w ater fro m  1%" to 1" 
diameter w as atte m p t e d  but h i g h  wa t e r  p r e s s u r e  flowing out of the pipe ma d e  
this task difficult. A  10* p i ece of b l a c k  p l astic pipe was inserted into 
the galvanized pip e  and excess wa t e r  a l l owed to flow into the creek. The 
plastic flex p i p e  w a s  coupled to a 90 e l b o w  and m o unted to the lid of the 
hatching box.

The hatching b ox was m a d e  from a d i s c arded m e t a l  bookcase. Seams were seal­
ed w i t h  silicone sealant and scrap ple x i g l a s s  (V* Thickness) used to divide 
the b ox into a contin u o u s  raceway. (See i l l ustration 2). A  p l e x i g l a s s  
splash pan was m o u n t e d  w i t h  silicone to 3h u b e l o w  the w a t e r  intake 90° e l ­
bow. Plexiglass dividers w e r e  placed 6%" apart and plexiglass ba f f e l s  m o u n t ­
ed randomly dow n  the raceway. The b a f fels direct w a terflows u n d e r  and over ,: 
them, giving a m i x i n g  a c t i o n  to the current. A  4" P.V.C. sect i o n  9" long 
w as m ounted at the o u t f l o w  corner and h o l e s  cut into the b o t t o m  of the P.V.C. 
An 18" section of 2" p.v.c. w a s  used for o u t f l o w  and inserted through the 
bo t t o m  of the b o x  into the 4" p.v.c. a d i s t a n c e  of 8". The o u t f l o w  empties 
directly into the creek about 4" b e l o w  the s t ream surface. Bubbling a c tion 
from the o u t f l o w  and w a r m e r  spring wa t e r  should keep an ice free area at the 
box outflow.

A  f o llow up c heck 12 days after i n s t a l l a t i o n  found the fa c i l i t y  w o r k i n g  as it 
should. Thirt e e n  Vibert hatching boxes w e r e  weighted w i t h  stones and placed 
in the raceways of the h a tching facility. The facility should e a s i l y  handle 
30 or m o r e  vibert b oxes and 15,000 trout eggs. W i t h  the facility completed 
it only awaits us e  by the Wyom i n g  Game and Fish Department.
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T r o u t  Egg Ha t c h i n g  Response 
T o  Sm a l l  O f f - S t r e a m  H a tching Box

Bureau of Land Management 
P.O. Box 1869
Rock Springs, Wyoming 82901

J ames Dunder

Abstract: A 3 V  X 4* trout egg h a t c h i n g  b ox was designed and installed 
at a deve l o p e d  spring on Bone D r a w  in southwestern Wyoming.
A  successful hat c h  of m o r e  than 90 p e rcent of the b rown trout 
(Salmo t r u t t a ) eggs resulted, through use of W h i t l o c k  Vibert 
h a t c h i n g  boxes used in the small facility.

Since 1977 the B u r e a u  of Land M a n a g e m e n t  (BLM) has used a vari e t y  of methods, 
structures and m a t e r i a l s  to e nhance sport fish rearing habitat on a tributary 
s t ream to the Big S andy River. A q u a t i c  h abitat on Bone D r a w  has favorably 
responded to the impr o v e m e n t s  through g reater stream cover, reduced siltation, 
higher average stream flows, g r e ater quantity and varity of aquatic inverti- 
brates and yearlong h a b i t a t i o n  by trout.

M ethods

A  Ko k a n e e  salmon (Oncorhynchus n e r k a ) egg p lant was m a d e  in the fall of 1 9 8 1 , ^  
using W h i t l o c k  V i b e r t  b oxes p l aced in the stream w i t h  overhead shading. In- 
s t ream planting of the box e d  eggs r e s ulted in poor hatching success b e cause  
of several unc o n t r o l l e d  enviro n m e n t a l  factors.

In November of 1982, a small o f f - s t r e a m  h a t ching facility was improved using 
an old m e tal bookcase, scrap pl e x i g l a s s  and plywood and lengths of P.V.C. and 
flexpipe. A  t w o -inch di a m e t e r  perfor a t e d  steel pipe was driven into a seep 
to supply a silt-free w a t e r  source. The entire facility was designed so 
environmental co n d i t i o n s  could be m a n a g e d  w i t h  greater control.

Spring wat e r  p iped into the bo x  m a i n t a i n e d  a temperature of 46° F  (+ 2° F ) .
A  small quantity of sand w as m o v e d  out of the spring pipe for the first 
two or three weeks. N o  further sand was not e d  after the initial flushing.

On 1 December, 1982, the F i s h e r i e s  Division, Boulder Hatchery, Wy o m i n g  Game 
and Fish Department no t i f i e d  the B L M  that 5,200 brown trout eggs we r e  a v a i l ­
able at the Flume Cre e k  H a t c h i n g  facil i t y  and ready for planting. The 
h eavily ’'eyed” eggs w e r e  trucked to Bone D r a w  and distributed between 14 
V i bert boxes. T w o  stones w e r e  plac e d  in the lower compartment of each box 
to prevent floating. S ince only four teaspoons full of eggs we r e  placed 
in each box, we felt that fungus spread wo u l d  be minimal.

Results

A n  exam of the faci l i t y  o n  D e c e m b e r  10 found only a few eggs hatched, but  
the structure w a s  f u n c t i o n i n g  as designed. No evidence of fungus growth 
was noted. R e - e x a m i n a t i o n  on D e c e m b e r  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 b e came active and mov e d  about near the outflow, 
the current swept them up and through the ou f l o w  pipe into the creek. 
Unfortunately, s everal large trout have congregated in the stream reach 
near the hatching box. P r e d a t i o n  o n  the y oung trout m a y  prove significant  
if the adult and s u badult trout are n ot relocated.

*

Discussion

The project w a s  su c c e s s f u l  enough that the B L M  plans similar h a t c h i n g  facilities 
in other suitable locations. The a d d ition of sorted pe a — gravel to the floor of 
the hatching b o x  w o u l d  be n e f i t  the fry in p roviding refuge a nd reduce crowding. 
The present facil i t y  c a n  easily hand l e  15,000 or more eggs w i t h o u t  crowding them 
in the W h i t l o c k  V i b e r t  boxes. Resident predaceous fish should be relocated to 
the lower log drop and a h " mes h  wir e  barrier placed across Bone D r a w  until 
swim-up fry are l arge e n o u g h  to fend for themselves. A  " T M coupling should be 
placed in the s p ring p i p e  for dividing wa t e r  flows into the exis t i n g  facility 
and possibly an a d d i t i o n a l  similar structure. Following additi o n a l  tests of 
similar small facilities, m a i n tenance and o p e r ation s h o u l d  b e  assu m e d  by the 
Wy o m i n g  Game & Fis h  D e p a r t m e n t  through cooperative agreement.
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SUBJECT: Progress Report o n  W W D C  Proj e c t s •

T o v m  of Encampment 5082-09

We received a letter from Evan Gr e e n  W W D C  w i t h  the request to terminate any further 
w o r k  o n  the Encampment study. Field d a t a  coll e c t i o n  and analy s e s  h a d  been co m p l e t e d  
prior to the request for termination. We plan to pr e p a r e  a report to the WW D C  o n  
the w o r k  that w a s  conducted p r i o r  to the letter.

Popu l a t i o n  e s t i m a t e s  were o b tained on the No r t h  F o r k  Enc a m p m e n t  River, W i l l o w  
Creck'and be a v e r  Creek.

Tr o u t / m i l e Po u n d s / a c r e Species
N F  Encampment River 
W i l l o w  C reek  
Beaver Cr e e k

City of Rawlins 5 0 82-09

1056
1491
749

38.8 Brook, Brown, R ainbow
73.2 Brook, Brown, Rainbow
33.3 Rain b o w

Field da t a  c o l lection and analysis have b e e n  c o m p l e t e d  on Sage Creek. The level 
o ne report on the project is b e i n g  prepared. T h i s  report w i l l  c o n t a i n  level II 
type information on Sage C r e e k  w h i c h  w a s  funded by the BI.M.

K e m m e r e r  4 0 8 2-09

Popu l a t i o n  e s t i mates were o b tained from the two s t u d y  reaches o n  the H a m ’s Fork 
River. Brown trout redds w e r e  o b s erved at the u p p e r  site b e l o w  K e m m e r e r  City  
Reservoir.

T r o u t / m i l e __________ Game fish/mile
Site
Be l o w  Ke m m e r e r  Cit y  Rese r v o i r  878 1095
B e l o w  D i a mondville No game fish w e r e  c a p tured*

♦Past sa m p l i n g  effo r t s  have found b r o w n  trout in the river b e l o w  D i amondville.

*

The report on the project is b e i n g  prepared. T h e  report w i l l  c o n t a i n  level ii 
type o f  i n formation on .the Ham's Fork R i v e r  w h i c h  w a s  funded in part by the 
BUM. .

Bi g  S andy 4 082-09

Field d a t a  coll e c t i o n  has been co m p l e t e d  Cor this season. If possible, a n o t h e r V  
sa m p l i n g  attempt wi l l  be ma d e  next sp r i n g  to d e t e r m i n e  if r a i n b o w  trout m i g r a t e  ) 
into the r i v e r  to spawn in the spring. A  report is b e i n g  p r e p a r e d  bas e d  o n  the J  
d a t a  c ollected to date.

A  p o p u l a t i on e s t imate was made o n | ^ onc Draw) y i e l d i n g  an e s t i m a t e  o f C ^ Q 4 6  trout^/ S * ^  
mile a n d (312.6 pounds per a c rej Brown trout s p a w n i n g  ac t i v i t y  w a s  noted in iTu- f ^  
B ig Sandy "River in the Bone bra w  area.

Buffalo 3082-09

Thu Level l report is b e i n g  prepared on the five re s e r v o i r  situs, \  m e e t i n g  was 
tufid to discuss various meth o d o l o g i e s  wit h  the Forest Se r v i c e  and Fish and 
Wi l d l i f e  Service. T h e  Forest S ervice is p r e p a r i n g  a report I n c l u d i n g  flow 
regimes for c hannel m a i n t e n a n c e  w h i c h  w i l l  be used in c o n j u n c t i o n  w i t h  the 
i n s t r e a m  flows for fisheries.

P o w d e r  River 3082-09 ,

A  draft level I report has been p r e p a r e d  w h i c h  is b e i n g  reviewed by o ur personnel. 
Thi s  report contains fact sheets o n  the v a r i o u s  st r e a m s  w h i c h  ‘maybe* impacted by 
the project and our concerns for the project* T h i s  type of i n f o r m a t i o n  is all 
that can be provided until more i n f o r m a t i o n  is a v a i l a b l e  on the project.
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