
apparent that injected slurry in dry mine voids traveled more readily downdip, 

subsequent injection boreholes in dry areas were placed at higher seam alti-

tudes to take advantage of the downdip flow tendency. Data on the behavior 

of slurry deposition in a dipping bed in both flooded and dry mine cavities 

are described in more detail in the appendix. 


Only two significant operational design problems were encountered during 

the demonstration. One was the detection of slurry through the water supply 

wells. This indicated that the mine water was in fact returning to the mine 

pool as planned, and that recirculation of the mine water was occurring. 

Because excessive slurry recirculation through the water supply wells could 

cause damage to well pumps, it was concluded that in future demonstration 

projects the water supply wells should be located in a more remote area so 

as to prevent any recirculation of slurry. 


On one occasion some entrained air forced slurry to the surface through 

a plastic-cased monitoring borehole. No property damage was reported; however, 

slurry was discharged into the street and required a cleanup. It was con- 

cluded that henceforth all monitoring boreholes would be cased with steel pipe 

to a point 4 feet into the top of rock and that accessible steel caps would be 

welded on to provide for a pressure-tight covering. 


The cost of the hydraulic backfill demonstration project, in which 

152,467 tons of sandfill material was injected, was $729,000. Reductions in 

the unit cost of the pumped-slurry technique were anticipated as additional 

experience was gained in applying the method. Total cost of the project, 

including exploratory drilling and sonar surveys, was $772,543.67--a unit 

cost of $5.07 per ton. 


The demobilization of the operation, including cleanup and restoration of 

all project work areas, was conducted in accordance with the contract specifi- 

cations. Restoration of the borrow pit was completed in accordance with the 

stipulations set forth by the Bureau of Land Management and included seeding 

of the borrow area in fall 1974 and a verification inspection of the satisfac- 

tory growth after one complete growing season in spring 1976. 


PROJECT 2 


In fiscal year 1974 Congress provided $700,000 for the Bureau of Mines 

to continue utilizing the pumped-slurry backfilling technique in areas of Rock 

Springs where subsidence control would be beneficial to the city. 


The demonstration project site was selected in an area of potential 

subsidence due to extensive mining in No. 1 Seam of the abandoned No. 1 Mine, 

Union Pacific Coal Co. This would be the first time that the pumped-slurry 

method of backfilling mine voids would be demonstrated in a central downtown- 

business area of a city. The objective of the project was to fill both 

flooded and dry coal mine voids with solids that would support overburden and 

pillars so as to minimize possible future damage to surface structures, 

streets, and public facilities. The voids to be backfilled by this project 

consisted of critical area 14 and about one-half of critical area 11. These 

areas are shown in figure 16. 




FIGURE 16. - Mapofa portion of Rock Springs showing location of crit ical area 14 and a part 
of critical area 11 in relation to underground mine workings in the No. 1 Seam. 



To accomplish this objective, it was proposed to demonstrate that at 

least 150,000 tons of screened sand could be introduced into the flooded 

and/or otherwise inaccessible mine voids beneath the areas described above, 

a total planned area of about 28 acres. The project work was conducted in 

two phases: Phase I--Exploratory Borehole Drilling; Phase 11--Hydraulic Back- 

filling. Execution of Phase I1 was contingent to a degree upon a successful 

Bureau evaluation of the results of the work conducted under Phase I. 


The purpose of the exploratory borehole drilling was to outline and 

define, to the extent necessary, the size, location, and condition of the 

abandoned coal mines underlying the proposed project areas. Because of 

apparent errors in maps of the coal workings and the inaccessibility of the 

mines for inspection or resurveying, the proposed drill holes would help to 

establish the position of mine workings with relation to the surface. 


Through Federal Government competitive contracting and bidding procedures, 

the contract to cqnduct both phases of the proposed work was awarded April 4, 

1974, to the WHAN Engineering and Construction, Inc., Bismarck, N. Dak., the 

lowest bidder, in the amount of $666,667.00. Provisions were included in the 

contract to create a minimum of disturbance to the boom-town environment exist- 

ing in downtown Rock Springs. 


Phase I involved the drilling of exploratory boreholes throughout the 

proposed project area. Twenty-eight holes encountered mine openings, and 

although some caving had been noted, it was not believed to be sufficient to 

block effective movement of slurry. Depths to the mine voids ranged from 

about 30 to 160 feet, and alluvium depths ranged between 15 and 60 feet. Some 

of the holes intersected the mine-water pool, which helped to determine the 

location and depth of the pool in the project area. This information, in con- 

junction with a study of the mine map, gave direction on the best probable 

locations for water-supply wells, injection boreholes, and monitor holes. It 

was apparent also from the drilling that the remaining pillars in the project 

area were somewhat smaller than had been expected. The void space to be 

filled, therefore, was recalculated adding 15,000 tons of fill material to 

the previously estimated quantity for a new total of 165,000 tons. To accom- 

modate handling the increased quantity, the contract was modified June 28, 

1974, to increase the total contract amount to $680,167.00. An attempt to 

substantiate exploratory drilling findings of mine conditions by sonar surveys 

as in Project No. 1 was not deemed necessary in Project No. 2. 


Under Phase 11, two of the exploratory boreholes completed under Phase I 

were reamed to a larger size and converted to water-supply wells for the back- 

filling process. Twenty boreholes were cased with 4-inch-ID steel casing pipe 

and capped with removable pressure-tight covers to be used as monitoring 

boreholes. 


Phase I1 also involved the installation of deep-well pumps, 1,300 feet of 

water-supply pipeline, the slurry injection plant, and some of the slurry dis- 

tribution pipelines at sites designated by the Bureau of Mines on the right of 

way of the Union Pacific Railroad. At the request of the Bureau, the railroad 
company granted permission of the use of its property for water-supply wells 




FIGURE 17. - Map of the proiect area showing location of the slurry plant in  relation to 
water-supply wells and pipeline, slurry pipelines, and injection boreholes. 



and much of t h e  i n s t a l l a t i o n  of the  hydraulic b a c k f i l l i n g  f a c i l i t i e s .  The 
r i g h t  of way was  conveniently located t o  t h e  p ro jec t  a reas  and provided ade-
quate space f o r  t h e  operat ions,  including room f o r  a sand s tockp i le ,  such t h a t  
the  environmental impact upon the  community was minimal. Use of the  property 
f o r  these  purposes was formally arranged between t h e  contrac tor  and the  Union 
P a c i f i c  Railroad. Slurrying and i n j e c t i o n s  of s o l i d s  i n t o  themine voids began 
August 7, 1974. The loca t ion  of the  p lan t ,  pipelines, and i n j e c t i o n  boreholes 
a r e  shown i n  f i g u r e  17. 

Two deep-well pumps l i f t e d  t h e  water from t h e  mine a t  a minimum r a t e  of 
4,000 gpm and impelled i t  through about 1,300 f e e t  of 14-inch-ID welded s t e e l  
pipe t o  the  s i t e  of t h e  mixing plant .  Two deep-well turbine  pumps were used, 
one i n  each wel l ,  a t  points  located 95 f e e t  below t h e  surface  and 35 f e e t  
below the  average mine-water pool l eve l .  The pumps were ra ted  4,000 gpm each 
a t  a dynamic head of 150 f e e t  and driven by 200-hp e l e c t r i c  motors. A p a r t  of 
the  1,300 f e e t  of p ipe l ine  from t h e  deep-well puxnps t o  t h e  mixing p lan t  
included crossing under t h e  mainline of t h e  Union P a c i f i c  Railroad. A120-foot, 
18-inch-diameter bore w a s  used f o r  t h i s  purpose with the  permission of the  
r a i l r o a d  company. 

Sand was obtained from a borrow p i t  on property of the  Upland Indus t r i e s  
Corp., Rock Springs, Wyo., and paid f o r  by the  Bureau a t  a r a t e  of $0.10 per 
ton. Figure 18 i s  a view of equipment being operated a t  the  borrow p i t .  The 
sand was screened t o  remove rock p a r t i c l e s  and o the r  debr is  i n  excess of 
518-inch s i z e  and loaded i n t o  30-ton bottom-dump t rucks ,  which hauled t h e  
sand 2.5 miles t o  the  s i t e  of the  mixing plant .  The change t o  a l a r g e r  s i z e  
screen from t h a t  used i n  the  f i r s t  la rge-scale  p ro jec t  r e f l e c t e d  g r e a t e r  
confidence i n  the  pumped-slurry process and a saving i n  handling c o s t  a t  
the  borrow p i t .  

The s tockpi led  sand was bulldozed i n t o  a hopper and fed onto a conveyor 
where i t  was weighed a s  it was being delivered t o  a mixing tank constructed of 
concrete. Water from t h e  deep-well pumps entered the  tank through a s e r i e s  of 
j e t s  t h a t  crea ted  the  a g i t a t i o n  necessary t o  w i n t a i n  the  s o l i d s  i n  suspension. 
During most of the  time water f o r  s lu r ry ing  was used a t  the  r a t e  of 5,000 t o  
6,000 gpm. The sand, i n  s l u r r y  form, was taken from the  tank through a suc-
t i o n  l i n e  a t  t h e  r a t e s  varying from 200 t o  350 tons per hour by a hor izonta l  
cen t r i fuga l  pump, capacity 8,000 gpm. The s l u r r y ,  10 t o  20 percent s o l i d s  by 
volume, was impelled by a 650-hp d i e s e l  engine through 14-inch-ID pipel ines  t o  
t h e  various in jec t ion  boreholes. The engine supplied s u f f i c i e n t  energy t o  
overcome t h e  f r i c t i o n  i n  up t o  4,000 f e e t  of pipe and d e l i v e r  the  s l u r r y  t o  
the  top of the borehole a t  a pressure t o  50 p s i  when required. Figures 19 and 
20 a r e  two views of the pumped-slurry mixing plant .  

Pressures a t  the  head of each i n j e c t i o n  borehole were usual ly  i n  the  
vacuum range ( l e s s  than atmospheric),  a c h a r a c t e r i s t i c  of the  pumped-slurry 
process, because of the  drop t o  t h e  mine l eve l .  These pressures would some-
times r i s e  momentarily above atmospheric pressure when the  s l u r r y  pump was 
s t a r t e d  a t  t h e  beginning of a s h i f t  o r  when an occasional blockage occurred. 
Care was taken t o  s top  the  operation inmediately when pressure increased dur- 
ing i n j e c t i o n  i n  a r e l a t i v e l y  shallow hole. 



iew of earth-movin a i d  screening equipment operations in the 

of hopper, conveyor, s urry pump, d iesel  engine, pipel ine 

trol  bu i ld ing at m ix ing  plant. 



FIGURE 20. - V iew of mixing tank, suction line, sand being delivered to mixing tank, and 
bulldozer i n  the background pushing sand into hopper. 

Of n e c e s s i t y ,  t h e  s l u r r y  d i s t r i b u t i o n  p i p e l i n e s  were bur ied  beneath t h e  
b u s i e r  downtown s t r e e t s ;  t h i s  included a l l  i n t e r s e c t i o n s .  On t h e  l e s s -
t r a v e l e d  s i d e  s t r e e t s  t h e  p ipe l ines  were l a i d  a long  t h e  curb o r  t h e  s i d e  of 
t h e  road where arrangements were made wi th  proper ty  owners t o  permit t he  con-
s t r u c t i o n  of ramps over  t h e  p i p e l i n e s  a t  en t rances  t o  driveways. To f a c i l i -
t a t e  conveying s l u r r y  t o  i n j e c t i o n  boreholes  i n  t h e  downtown bus iness  d i s t r i c t ,  
it became necessary  t o  l a y  t h e  s l u r r y  p i p e l i n e  under a spur  of t h e  Union 
P a c i f i c  Rai l road a t  one po in t  and under t he  main l ine  t r a c k s  a t  another .  With 
permission of t h e  r a i l r o a d  company, a 90-foot ,  18-inch-diameter bore was pro-
vided f o r  t h i s  purpose under t h e  spur  t r ack .  The c ros s ing  under the  main l ine  
t r acks  was accomplished by i n s t a l l i n g  t h e  s l u r r y  p i p e l i n e  through t h e  e x i s t i n g  
pedes t r i an  underpass.  (See f i g .  21.) 

I n  f i s c a l  year  1975 and during Phase 11, Congress appropr ia ted  a n  addi-
t i o n a l  $500,000 f o r  t h e  Bureau of Mines t o  conduct f u r t h e r  b a c k f i l l i n g  opera-
t i o n s  i n  Rock Spr ings ,  Wyo. This i nc rease  i n  funds provided an  e x c e l l e n t  
oppor tuni ty  f o r  t h e  Bureau t o  cont inue  t h e  b a c k f i l l i n g  of voids under and 
a d j a c e n t  t o  c r i t i c a l  a r e a  11. It  became apparent  dur ing  Phase I1 t h a t  t h e  
voids  under t h e  southern  and middle po r t ions  of c r i t i c a l  a r e a  11 were accept -
i n g  f a r  more sand han the  c a l c u l a t i o n s  ind ica ted .  The excess  w a s  undoubtedly 
moving i n t o  o ld  workings west  of a r e a  11 where s u r f a c e  support  w a s  a l s o  needed. 



FIGURE 21. - View o f  the instal led slurry pipeline in  the pedestrian underpass beneath the 
mainline tracks of the Union Paci f ic  Railroad. 

The add i t iona l  funds, however, were not  s u f f i c i e n t  to' warrant cont rac t ing  
f o r  a  new b a c k f i l l i n g  p ro jec t  because a t  l e a s t  $300,000 would be required t o  
purchase and make operable the  equipment comprising a new i n j e c t i o n  p lant .  I t  
became expedient,  t he re fo re ,  t o  renegot ia te  the  e x i s t i n g  con t rac t  with WHAN 
Engineering and Construction, I n c . ,  and u t i l i z e  the  newly a v a i l a b l e  funds 
almost exclusively f o r  b a c k f i l l i n g  mine voids. 

On November 7, 1974, the  con t rac t  was modified i n  the  amount of 
$470,000.00, making the  following negotiated changes and add i t ions  t o  the  
con t rac t: 

1. The contrac tor  s h a l l  continue t o  pump s l u r r y  i n t o  the  coal  mine voids 
a t  the  con t rac t  u n i t  p r i c e  of $0.90 per  ton u n t i l  t he  quant i ty  of mater ia l  
placed amounts t o  175,000 tons ( o r i g i n a l  con t rac t ) .  

2 .  Afte r  the  con t rac to r  accomplishes the  work described i n  item 1 above, 
he s h a l l  then pump an add i t iona l  estimated amount of 156,666 tons of s l u r r y  
i n t o  the  coal  mine voids a t  a new u n i t  p r i c e  of $3.00 per  ton. 

3. A t  the  concl.usion of the  con t rac t ,  a s  modified, the  e n t i r e  p ipe l ine  
system, including a l l  piping,  both su r face  and underground, two bypass valves,  



two squeeze valves,  and the  connector i n t o  t h e  tub, which would have rever ted  
t o  WHAN Engineering and Construction, Inc . ,  under the  o r i g i n a l  con t rac t  s h a l l  
become the  property of the  Bureau of Mines and a l l  r i g h t s ,  t i t l e  and i n t e r e s t  
i n  and t o  sa id  p ipe l ine  s h a l l  v e s t  i n  the  Bureau of Mines f r e e  of a l l  encum-
brances and l i e n s .  

Acquisi t ion of the  p ipe l ine  system compensated the  Bureau t o  some ex ten t  
f o r  t h e  increased u n i t  cos t  per ton of in jec ted  mater ia l .  Moreover, i t  was 
an t i c ipa ted  t h a t  the  newly acquired p ipe l ine  system would be used by the  
Bureau i n  implementing a f u t u r e  b a c k f i l l i n g  con t rac t  a t  Rock Springs. 

This second contrac t  modification i n c r e a s e d t h e t o t a l  contrac t  amount from 
$680,167.00 t o  a new t o t a l  of $1,150,167.00; increased t h e  estimated in jec ted  
f i l l  mater ia l  quant i ty  from 165,000 tons t o  331,666 tons;  and increased t h e  
estimated p ro jec t  a r e a  from 28 ac res  t o  54 ac res  t o  include most of a rea  11 
(see  f i g .  16). On May 29, 1975, the  contrac t  was modified a t h i r d  time i n  the  
amount of $50,000 t o  make a new contrac t  t o t a l  amountof$1,200,167.00; whereby 
the  estimated quant i ty  of f i l l  mater ia l  in jec ted  was increased by an addi- 
t i o n a l  16,667 tons t o  make a new estimated t o t a l  of 348,333 tons. 

When the  p ro jec t  was completed June 26, 1975, an  a c t u a l  t o t a l  of 
348,427 tons of s o l i d s  had been in jec ted  i n t o  two pro jec t  a reas  of the  No. 1 
Seam mined coalbed. The t o t a l  surface  a rea  overlying the  backf i l led  port ion 
of the  coalbed was estimated t o  be approximately 55.2 acres .  S ix  i n j e c t i o n  
boreholes were used i n  the  backf i l l ing .  In jec t ion  boreholes W-3, W-5, and 
W-6 were located i n  inundated mine a r e a s  and boreholes W - 1 ,  W-2, and W-4 i n  
dry a reas .  A t o t a l  of 110,111 tons of sand was in jec ted  i n t o  dry voids. 

During the  backf i l l ing  operat ion coincidental  pothole-type subsidences 
occurred under and near the  mainline t racks  of t h e  Union P a c i f i c  Railroad. 
These mine a reas  were not  included i n  the  o r i g i n a l  p ro jec t  because they were 
thought t o  have been i s o l a t e d  by rock-wall barr icades  constructed underground 
a n d e f f e c t i v e l y  f i l l e d  e a r l i e r b y t h e  mining company. Bureauengineers designed 
and coordinated a backf i l l ing  subproject  between the  Bureau contrac tor  and the  
r a i l r o a d  company, whereby a 6-inch spur p ipe l ine  was constructed o f f  the  main 
14-inch-diameter s l u r r y  l i n e  t o  f i l l  the  i s o l a t e d  mine voids. Approximately 
5,300 tons of sand was successful ly  in jec ted  through a 1,200-foot p l a s t i c  
p ipe l ine  i n t o  n ine  6-inch-diameter i n j e c t i o n  boreholes, f i l l i n g  the  i so la ted  
mine voids t o  re fusa l  with the  water draining away through the  o ld  barricades.  
The progress of b a c k f i l l i n g  i s  summarized i n  t a b l e  3. 



TABLE 3. - Injection data on the second large-scale demonstration 
project, 1974-75 

Project area and Injection Total 
acreage borehole Approximate injection periods inj ections , 

tons 
14, 8.20 acres...... W-1...... Aug. 7, 15-18, 21, and Sept. 17, 13,175 

1974. 
W-2...... Aug. 7-15, 18-19, 21, and 

Sept. 18-20, 1974. 

11, 46.00 acres. .... W-3.. .... Aug. 22-Sept. 14 and 
Sept. 21-22, 1974. 

w-4...... Oct. 3-9, 13-26, and Nov. 15-16, 
18-21, 1974. 

W-5.. .... Sept. 28-Oct. 2, Oct. 26-Nov. 3, 
and Nov. 7-13, 1974. 

W-6...... June 3-26, 1975 ................. 
Union Pacific Rail- 9 holes. . Oct. 13-25 and Nov. 8-9, 12, and 
road. 1 acre. 15-16. 1974. 

Backfill material was distributed in the mine workings throughout an area 

of approximately 55.2 acres, according to observations from the monitoring 

boreholes. As in the previous project the presence of fill material in moni- 

tor holes at levels higher than the roof indicated that filling of the mine 

workings within the 55.2-acre area was essentially complete from floor to roof. 

The only place within the confines of the planned project area that the exist- 

ence of fill is questionable was in dry mine voids along the north side of the 

railroad tracks between injection boreholes W-3 and W-4, where some suspected 

dead-ended updip mine'rooms exist and/or mine workings are located updip from 

the injection boreholes in such a position that the gravity flow of the mate- 

rial prevented filling in the area. In addition the previously mentioned 

underground barricades referred to during the backfilling under the Union 

Pacific Railroad tracks may also have prevented filling in this small area 
(about 2 acres). Except for this, the estimated extent of the backfilled area 

is consistent with the estimated volume of void space in the mined bed and 

with the quantity of fill material that was injected. 


The cost of the hydraulic backfill demonstration project contract, in 

which 348,427 tons of sandfill material was injected,was $1,200,164.07. In 

addition, $34,842.70 ($0.10/Gn) was paid to Upland Industries Corp. for the 

acquisition of the sandfill material. The total cost of the project was 

$1,235,006.77 or $3.54 per ton. This can be compared with the $5.07 per ton 

cost of the previous large-scale demonstration project. 


a 

The demobilization of the operation, including cleanup and restoration of 

all project work areas, was conducted in accordance with the contract specifi- 

cations. Although it was situated on private land, restoration of the borrow 

pit was completed in accordance with the stipulations set forth by the Bureau 

of Land Management and included seeding of the borrow area in fall 1975 and a 




v e r i f i c a t i o n  inspect ion  of the  s a t i s f a c t o r y  growth a f t e r  one complete growing 
season i n  f a l l  1976. 

PROJECT 3 ,  WITH A MANAGEMENT SUPPORT CONTRACT 

I n  f i s c a l  year  1976 Congress appropriated $1,500,000 f o r  the  Bureau of 
Mines t o  continue u t i l i z i n g  t h e  pumped-slurry b a c k f i l l i n g  process i n  a r e a s  of 
Rock Springs, Wyo., where su r face  support would be b e n e f i c i a l  t o  the  c i t y .  

The s i t e s  se lec ted  f o r  t h i s ,  t he  t h i r d  la rge-sca le  subsidence cont ro l  
p r o j e c t  i n  the  c i t y ,  included c r i t i c a l  a r e a s  2, 9, 10, 12, 13, and 15 and the  
remaining por t ion  of a r e a  11. The ob jec t ive  of  the  p ro jec t  was t o  f i l l  
flooded and dry abandoned coal  mine voids i n  the  No. 1 and No. 7 Seams with 
s o l i d  ma te r i a l  t o  support  mine overburden and a l l e v i a t e  p o t e n t i a l  damage t o  
su r face  s t r u c t u r e s ,  s t r e e t s ,  and u t i l i t i e s .  To accomplish t h i s  objec t ive ,  i t  
was estimated t h a t  approximately 350,000 tons of sand would be needed t o  f i l l  
the  flooded and/or otherwise inaccess ib le  mine voids beneath the  c r i t i c a l  
a reas  enumerated above, a t o t a l  a r e a  of about 90 acres .  Figure 22 i s  a map of 
a por t ion  of Rock Springs showing t h e  loca t ion  of t h e  c r i t i c a l  a reas  included 
i n  t h e  pro j e c t. 

I n  planning f o r  t h e  p ro jec t ,  t he  Bureau decided t h a t  extensive d r i l l i n g  
operat ions t o  provide monitoring could be dispensed with because the  na tu re  of 
the  pumped-slurry f i l l i n g  process had been made apparent  i n  e a r l i e r  p ro jec t s  
and was p red ic tab le  i n  s i m i l a r  circumstances. Information a s  t o  the  pos i t ion  
and a t t i t u d e  of the  coal  seams was determined from the  d r i l l i n g  of numerous 
boreholes. Depths t o  the  mine voids ranged from 64 t o  293 f e e t ,  with depths 
of alluvium ranging from 15 t o  60 f e e t .  Only seven boreholes encountered mine 
voids,  and these  were used f o r  both i n j e c t i o n  and monitoring. The money saved 
i n  t h i s  manner was d iver ted  t o  f i l l i n g  more of the  mine voids. Appreciable 
savings would a l s o  accrue t o  the  p ro jec t  because two water we l l s ,  two in jec-  
t i o n  boreholes, and some of t h e  p ipe l ines ,  which had rever ted  t o  the  Bureau of 
Mines from t h e  previous p ro jec t  (WHAN), would be made a v a i l a b l e  t o  the  con-
t r a c t o r  f o r  the  t h i r d  la rge-sca le  projec t .  Moreover, because some of these  
f a c i l i t i e s  remained on property of the  Union P a c i f i c  Railroad and i n  s t r a t e g i c  
pos i t ion  with respect  t o  the  p ro jec t  a r e a s ,  t h e  Bureau indica ted  i n  the  con-
t r a c t  s p e c i f i c a t i o n s  t h a t  the  s l u r r y  i n j e c t i o n  p l a n t ,  sand s tockp i l e ,  and some 
of t h e  s l u r r y  d i s t r i b u t i o n  p ipel ines  be es tabl i shed i n  the  same general a r e a  
a s  i n  the  previous projec t .  I n  due course, the  p ro jec t  cont rac tor  made s a t i s -  
fac tory  arrangements with the  r a i l r o a d  company i n  order  t o  comply with the  
spec i f i ca t ions .  

Procurement of a cont rac tor  t o  do the  spec i f i ed  work was again ca r r i ed  
out  under Federal Government competitive cont rac t ing  procedures. On May 28 ,  
1976, a con t rac t  t o  do the  work was awarded t o  M. J .  Bober Co., L i t t l e t o n ,  
Colo., i n  t h e  amount of $1,043,650.00. This was increased by $1,353.00 t o  pay 
f o r  the  l e a s e  of t h e  p lant  s i t e  on r a i l r o a d  property. Work on the  con t rac t  
was s t a r t e d  June 4, 1976. Mobil izat ion included preparat ion of a borrow p i t ,  
d r i l l i n g  t o  e s t a b l i s h  i n j e c t i o n  boreholes, and r e p a i r  and modificat ion of an 
e x i s t i n g  water supply system, and p ipel ines .  A mixing p lan t ,  s l u r r y  pumps, 
and recording equipment were a l s o  furnished and i n s t a l l e d  by the  cont rac tor .  
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