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SECTION A: INTRODUCTION -

1. Project Description:

The Altus Atlas Missile Complex consists of twelve launching
'sites.located.by number and name as follows: #l-Lone Wolf; #2-Snyder;
. #3~Cache= #4-Frederick; #5“Fargc° #6-Creta; #7-Hollis; #8-Russell;

_f#94ﬂ1110u, #10-Hobart; #11-Manitou; #12-Granite.

”_ : Saaled blds for the construction of the complexes were opened
inlhhe office of the District Engineer, Tulsa, 26 April 1960.

| ‘The prime constructlon cuntract was awarded to Morrison-Knudsen

j;Company Inc., and Hardeman and.Associates on 27 April 1960. Work

-tlbegaﬁ 6 Hay 1960. The prime construction contract was bid for all
; S at $20,926 500 as compared with a government estimate of
$23,686 717 iy

fgzt%QE?ggggtion Investlgationa.

e
a. Scope of Explorations; Preliminary investigations include

—

xéne soil boring per site to a total depth of approximately 225 feet

" in the center of the silo and one soil boring per site to the top of

ilréck'dr approximately 40 feet, whichever is deeper, in the area of
the Launch Control Center. Bailing tests were performed on all sites

and included in the contract plans(see drawing nos. 20714-x3-C-4,

20714-x3-C-5, 20714-x3-C-6, and 20714-x3-C-9 included in this section).

At site #5-Fargo two additional soil borings were taken for

further classification and included in contract documents by adden-

i
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dum(see Section 5 for inclosure).
all explorations (i.e. number, type, location, depth, etc.)

as weil as all testing(i.e. type of test, quantity, etc.) were at
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5i£h3 diseretion to Bechtél Corporation with Tulsa District acting as
?_'exploratory and testing agency only.

kp. Scope of Tests;. Tests performed include unit weight ‘and water
content test performed by the Southwestern Division Laboratory and
n: grain size analysis by Tulsa District Laboratory, Drilling was per-

; ?;;formed by Tulsa Dmstrlct except for pumping tests which were performed
fisat sites #5- Fargo and #8-Russell by Layne-Western Company (results

i included in this section on soil boring tabulations sheets).

'3._ Exgavation"
= g. Opsn Cuts The contract for open-cut excavation was sub-contracted
{to_Amls Construction Company , Oklahoma City, Oklahoma, for all 12
'“{:s}tes._ Ccntractor's plan of open cut excavation at site fl-
'ffpone Wolf is included in this section. Open-cut excavation planning
_:an all sites were siﬁilar.
)I_ b. Shafting; Morrison-Kmudsen performed the shaft excavation on
. all sites from the open-cut area to the bottom of the silo. Contract
drawing number 20714-1-3-C-k4, "Earthwork Cross Sections", site #l-
i i , Loné Wolf, is included in this section and is similar for all sites.
| k. y L, Coggtructlon Control:
2e Control Test;gg: Control testing is performed under government
contiact by Oklahoma Testing Laboratories at an initial negotiated
cont;act price of $132,000 plug cost for overtime. Personnel includes -
one ;egistered.engineer-in—cha;ge and one aésistant in the central
1abofatory located in Altus, and four laboratory technicians located

at the sites. Surveillance is maintained by Area Laboratory personnel.

¢. On-Site Laboratory F30111tles; A building for use as a labora-

. tory was included as a construction item in the prime construction

contract issued to Morrison-Knudsen-Hardeman and Associates. The site
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laboratory is equipped and manned by Oklahoma Testing Laboratories
~for aﬁi soils and concrete control testing except the crushing of
concrgte test cylinders, which is performed in the central laboratory.
5 'ngsical Datas
| ae Wgathef Conditions; The climate in khe area is usually class-

s semi-arid, with long, hot summers, during which temperatures

i

m::jhavé ;isen as high as 1200F., and short mild winters with cold

iénéps df frequeﬁt occurrence, but with scanty snowfall. The extreme

- low recorded bemperature is ;9GF. Mean annual temperature is 62.9°F.
I =:The av;fage frost-free period is 224 days per year. Precipitation

,'i; e;tfemely yafiable, ranging from a recorded minimum in 1917 of
‘13.9%_;nch§a to_ﬁore than 48 inches in 1941. Mean annual pre-
%;.cipifafipn for the jrears 1929-1953 is 23.5 incheg. Weather data obtained

from Altus ﬁir Force Base Weather Station, during the construction period

R

h.iﬁ included in this section, and is considered typical for all sites.

b. Foundation Materials; The area is generally on the western limits
of thé‘ﬂichita Mountain disturbance. Soils in the area have been de-
velopéd as sedimentary formations and are generally underlain by the

"Permian Red Beds". The terrain is generally flat to gently rolling

hillsian& is within the boundaries of the Red River watershed; - Mat-
st Eaipoiitared @t t Bobton of ths BLIOH Tanged Troh Aiale aéx
sites numbers 1,4,6,7,8,9,10,11 and 12, to fine grained, shaley
sandstone at sites numbers 2, 3 and 5. Material encountered duri;gv
.excavation constitutes backfill material except material wasted off;\u
site due to over sizelor containing mﬁre than 20% gypsunm or anhyﬁrite |
as set forth in contract specifications. '

Logs of materials encountered during excavation, maintained by
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the Project Engineer' on site, are included in the sentence of site

~ presentations.
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SECTION 1

Site No. 1 - Lone Wolf

fjfl.' Slte Locatlon.

rSlte No. 1 is located h mlles south of Lone Wolf, Oklahoma,

on tha east side of U. Se nghway 64. Mean sea level of orlglnal

'ground at the center of the silo is 1526 3 feet. The east shore of

‘Lahe Altus is approxlmately 14 mile southwest of the site and at

3conservatlon pool elevatlon, surface of water is 9 feet above ground
ot E b Rt '

-of_the alte.q Three mlles to the south and fzve miles to the east of

efbﬁfdon in the-area is of sedimentary nature composed chiefly

_ i ;of clays.. At a depth of 11 ﬁeet ’ red-bed shale was encountered and
;?experlenced throughout the remaining open-cut and silo excavation., A
ﬂifew small areas containing thin gypsum partings were observed intermitt-
"iantly and sparlngly below 60 feet.

i Though groundwater was experienced at various elevations during

excavation, quantity was considered minor and all areas were contained.

th:surface dralnage to the east. In the site aerial photograph i




3. lEﬁqugpion & Stockpiling Procedures:

IOpen-cut excavation was commenced on 11 Hay 1960. HNormal excavation
proqedurés and equipment were employed. Equipment utilized were as
follows: 3- 4 21 scrapers, 1-30 cy tractor drawn scraper, l-push cat,

'ludozer, and 1-motor grader.

TTop5011 from the area was first stripped and stockpiled for use

in final gradlpg. The remaining material was then stockpiled according

ato type\for future backflll.

l-crane w/clam

Equlpment utllized in shafting were:

1-D 6 loader w/rlpper, 5~a1r hammers w/p01nts

3. Set ring Rl S ———

Bang boards were installed as excavation progressed and are v151ble
in photograph 1r as well is crane loading dump truck for removal to
stockpile.

+ Slope gonditions of open-cut are apparent in photograph 135 as
well as ﬁpper portion of silo, guniting machine, and work area.

(2)




 Silo excavation was completed on 6 July 1960.

%. ' Unusual Conditions Encountered:

\ &0 conditions_iere encountered that were considered unusual. It
‘f5  was hqt necessary to waste any of the material from excavation and all

hl will be used in backfilling operations though it is considered shale

gi;-fféﬁitOibéIHOt'aﬂ ideal backfill material for this type construction.
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SECTION 2

Site Ho. 2 - Snyder

1. Site Location:

Site No. 2 is located 2 miles north of Snyder, Oklahoma on the
east side of U. S. Highway 183. Mean sea level of original ground

at the center of the silo is 1373.9 feet.

2. Geology:

Site Ho. 2 is located in an area of fertile wheat farmland with a
rélat%vely flat surface with drainage to the north. The area is
boundéd by.massive granite mountains of the Wichita ilountain disturbance.
Overburden in thé area is of sedimentary nature composed chiefly
of clays. At a depth of 40 feet, bedrock was encountered in the form
of red-bed shale. At 44 feet shaley sandstone was encountered and was
experienced through the remaining wxcavation except for a fifteen foot
strata of sandy shale from 66 feet to 31 feet.
Very little groundwater was observed causing no difficulties in
handling.

3. Excavation & Stockpiling Procedures:

Open-cut excavation was commenced on 9 May 1960. iormal excavation
procedures and equipment were employed. Equipment utilized were as
follows: 73-IW 21 scrapers, l-push cat, l-dozer, l-motor grader.

Topsoil from the area was first stripped and stockpiled for use in
final grading. The remaining material was then stockpiled according

to tybe for future backfill.



Open-cut excavation was completed 22 Hay 1960 to a depth of
35 feet.

Silo shaft excavation was commenced on 24 May 1960 from bottonm
of the open-cut area. Equipmen£ utilized in shafting were: l-crane
w/clam bucket, 2-8 cy dump trucks, l-loader w/ripper, l-compressor,
and a?r hammers w/points and spades.

Shafting sequence employed was as follows:

i. Excavate by use of loader w/ripper to elevation midway

“to neit ring beam elevation, stockpiling material behind bang-board
for removal by crane.

2. Mliners trim sides with air tools to neat line.

3. Set ring beams, wire mesh,'and gunite walls.

Bang boards were installed as excavation progressed as a safety
measure. Material removal from shaft was accomplished from behind the
bang boards with clamshell loading dump trucks for hauling to stockpile.

Slope conditinns of open-cut area are apparent in photograph 139
and during installation of wedge in photograph 248. An aerial view
of the overall area is shown in photograph 29r with the town of Mountain
Park in the background as well as the granite mountains.

Silo excavation was completed on 7 July 1960.

L4, Unusual Condition Zncountered:

ﬁo conditions were encountered that were considered unusual and

none of the material from excavation was wasted.

(2)



SECTION 3
Site No. 3 - Cache

1. Site Location:?

Site Ho. 3 is located 3% miles west of Cache, Oklahoma and

6 miles east of, Indiahoma on the south side of U. S. Highway 62.
Mean éeé level of original ground at the center of the silo is
1311.1 feet.

2. Geology:

&ha gite is located on the north edge of wheat farmland and
is in:an area of rolling hills. The site is situated atop a small
hill and surface drainage is to the south and east. The Wichita
Mountains and Wildlife Refuge are located less than 8 miles to the
north of the Eite. The land is generally rough and unattended between
the site and the mountains as seen in photograph 28r.

Overburden in the area is of sedimentary nature composed chiefly
of clays to a depth of 22 feet. Bedrock was encountered at this depth
in the nature of arkosic sandstone and was experienced throughout the
remaining excavation(see log at end of this section).

Very little groundwater was observed causing no difficulties in
handling.

3. Egcavgtion and Stockpiling Procedures:

'Openncut excavation was commenced on 10 May 196@. Normal
excavation procedures and equipment were employed. Equipment utilized
were as follows: 2-DW 21 scrapers, l-tractor drawn scraper, 1l-push cat,

1l-dozer, l-motor-grader. - i ; :



Topsoil from the area was first stripped and stockpiled for use
in final grading. The remaining material was then stockpiled according to
type for future backfill.

bpenwcut excavation commenced én 26 H;y 1960 to a depth of
34 feét.

$ilo shaft excavation commenced on 26 May 1960 from bottom of the
open-cut area. Equipment utilized in shafting were l-crane w/clam
buckei, 2-8 cy dump trucks, l-loader w/rippers, l-compressor, and air
hammers w/points.and spades.

Shafting sequence employed were as follows:

1. Excavate by use of loader w/ripper to elevation midway to next
ring beam elevation, stockpiling material behind bang board and removed
by crane.

2. Miners trim sides with air tools to neat line.

3. Set ring beams, wire mesh, and gunite walls.

Blasting was necessary to facilitate excavation at various elevations
in the silo. Dynamite was used in quantity to as much as 1 pound per 3
cy of &atarial.

Silo excavation was completed on 18 July 1960. Photograph 142
shows removal of loader from hole upon completion of excavation, also
slope éonditions as well as work area are shown.

4. Unusual Conditions Encountered:

No conditions were encountered that were considered unusual. It
was not necessary to waste any of the material from excavation and all will

be used in backfilling operations.
(2)



SECTION 4

Site No. 4 - Frederick

I.l. Slte Locatlon:

L Site No. h is located 3 miles north of Frederick, Oklahoma,

. mlle wast of U. S. Highway 183. Mean sea level of orlginal ground
E“':'--a’c. the center of‘the silo is 132?.8 feet,

.:?Geologgzsz

 The sita is 1ocated in an area of whaat farmland with a relatively
fflat surface wlth drainage to the southeast.

erburden 1n the area is of sedimentary nature composed of clays.-

_ ;At a‘depth of 7 feet bedrock was encountered in the form of redrbed

‘_ ?sha1i;and was exparienced throughout the remaining excavatlon(see log

| at end of thls section).

3. Excavation and Stockplliqgwfroceduresz
Open-cut excavation was éommenced on 26 May 1960. Normal e*éavation
. procedﬁres and equipment were employed. Equipment utilized ﬁere:as follows:
2-Di 21 scrapers, 1l-tractor drawn scraper, l-push cat, l-dozer, i-motor

-

grader. - - ;u’f

Topsoil from the area was first stiipped and stockplled fof use in-
2 final grading. The remaining material was then stockpiled according to
A 1

Xt type for future backfill. [

Open-cut excavation was completed 10 June 1960 to a depth of 33.3 feet.

|
!
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Silo ghafi excavation.commenced on 11 June 1960 from bottom of the
_ open-cut area. Equipment utilized in shafting were: — w/clam
bucket;iz-B cy dump~trucks, 1-loader w/ripper, l-compressor, and air
hammers w/pomnta and spades. 1-track drill(océcasionally).
Shafting sequence employed were as follows:
: :L;l“ Excavate by use of loader w/rlpper, and where necessary line drill
::ahot holes for blasting, stockplle material behind bang board and remove
1;\fr0m ahaft by crane."-_
: 2. Hlners trim sides wlth air tools to neat line.

3., Set rlng beams, wire mesh, and gunite walls. Infiltfation of

"'”f_grounﬂﬂater was not considered extreme, however, a system of collection.

iy plpes ware installed to control water to bottom of excavation, where it

.i_;was pumped eut. These pipes remained through concreting operations and

‘fh 7

Y_no trouble was experlenced.

nusual Gong;tlons Encountered'
, \

No condltions were encountered that were considered unusual. It

was not necessary to waste any of the material from excavation and all

wlll be used in backfllllng operations.
| ' (2)
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j ‘ SECTION 5
i Site No. 5 =~ Férgo

“':1f Site Locatlon. - ' ; ;

fSite No. 5 is located 5% miles east of Odell, Texas and 3 miles

S e

T-;j south of the Red River, on the west side of U. S, Highway 283. Mean

7"sea lev&l of orlginal ground at the center of the silo is 1362.9 feet.

5
The 51te is in an area of cultivated farmland and is relatively R F

o ﬂat u:.th surface drainage to the east. . % _ i

fﬁfy 0verburden material is an alluv1um deposit composed of fine sands,

B | E slagqy aands, and sandy clays and is in a state of saturation from the .
1?' level to sandatone bedrock at 82.3 feet. Sandstone encountered from ;
~ the 82 3 feet level to the bottom of the shaft were of a finei grained,

moderately hard, friable nature, with occasional thin shaley sandstone

4

areas.,f}

3. Excavatlon and Stockpiling Procednres.

- Open-cut excavation was commenced on 24 May 1960. Equipmeni utilized
include 3-DW-21 scrapers, l-tractor drawn scraper, l-dozer, l-push cat, and
1-motor grader.

Normal excavation procedures were used to a depth of approxlmately ;
16;5 feet where Operations were halted due to subsurface groundwater(as :

shown in photograph 110). At this elevation a Stang Shorty well point

system was installed around the perimeter of the open-cut area(see

photograph 130). Water discharge rate from this system measured to be 150



gpm on 108 well points.

Excavation resumed on 17 June 1960 after a 16 day delay while

 'insta1l1ng well points and pumping down water. Groundwater continued

e to present a problem, however, excavation of the openzcut area was

ccmpleted 25 July 1960.
”“to_the nature of the saturated alluvium soils, two rings of

_sheet pillng were spe01f1ed by contract to be set from the bottom of the

'ccntinu to be prevailant.. A “French Drain

EHROITA
around ‘the . gwer peryphery of the open—cut with 2 sump pits installed to

R

lgggt yatéf’for pumplng out of area. The rate of discharge from area

" type system is installed

TOW approxlmately 300 gpm.

Hallburton Cementing Company was employed to grout around the

inner piling 1n an effort to halt any further infiltration of water at

. f the baae of the plllng

Upon compietion of the setting of the sheet piling and grouting,

' excavathp.of the shaft commenced on 29 September 1960. Free clamming was

used for the excavation bf the overburden within the piling.

'On & October 1960, the Haliburton Company returned to the site and

- started grouting around the outside of the outer pile ring. This

operation completed on 6 October 1960.
Shaft excavation to sandstone bedrock reached 82.3 feet 22 October
1960. Upon reaching this elevation it was found sheet piling in many

instahcas was s@opped short of bedrock effecting no seal. Therefore,

":ig) |




a 12 foot curtain wall of ooncrete was poured in this area. This
uas‘found to reduce inflow but not alliviate it. Contractor attempted
to grout through sheet piling to stop inflow of water using cottonseed
) hulls,_horsa manure, 40 sacks of calcium chlonide and 2170 sacks of cement.
.Shnft excavation oontinued'in sandstone utilizing l-crane w/clamsheil,
Z l-loadsr w[ripper, 2-8 cy dump trucks, l-compressor with air hammers,
p01nt8 and spades, and l-truck drill(occ331onally to bottom of hole).
Gunite was £ound to be unfeasible on the saturated walls, therefore,
by modifioatlon, hardwood lagglng was 1nstalled around khe shaft and
: water was handled behind thlB lagging and pumped from the bottom of the

.Ff excavation. f'

Woter pumpgge dnring axcavation avaraged 336 gpm with a recorded

,v'.

"high £=slightly over. 600 gpu.

3Shaftfexcavatlon was completed on 12 December 1960.

'\ R Pt

A Stang Shorty‘woll P01nt System was installed around the Launch

4 Control Center area to effect a drawdown of water to facilitate a firm base

' ~ for construction of the Launch Control Center.

5 4.‘ Uhusual Conditions Encountered'

Inabllity to control the subsurface water has been of major concern
and has developed numerous problems in excavation of both the open-cut area
and the shaft, as well as conbtruction of the Launch Control Center _
and the installation of the sight tube. An extensive claim has been prepared

by the éontractor in this regard.
‘ (3)
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SECTION 6

Site No. 6- Creta

1. Site Location:

Site No. 6 is located 5% miles east and 3} miles north of Eldorado,
Oklahoma, on the north side of State Highway A44. Hean sea level of
'orlglnal ground at hhe center of the silo is 1346.6 feet.
2. Geologx _ ‘

The 61te is 81tuated 1n an area of waste land, uSed principally
for grazlng Surface dralnage is to the southeast at approximately

b 1 foot fall per 100 feet.

‘Ovépbﬁrden_in phe area is shallow and, composed chiefly of clays.
At a depth of 4.5 feet bedrock was encountered in the form of red-bed
shale. .Massive gypsum was encountered at 33 to 40 feet and the remainder
of the-excavation was shale containing many gypsum seams and partings
above 11& feet[gee log at end of this sect;on).

3. Ezgévgtion and Stockpiling Procedures:

Open-cut excavation was commenced on 24 May 1960, Norﬁal excavation
procedures and equipment were employed except blasting was required below
21.8 feet. Equipment utilized were as follows: 2-DW 21 scrapers, l-dozer,
l-push cat, l-motor grader, l-track drill for short time.

Topsoil from the area was first stripped and stockpiled for use in
final grading. The remaining material was then stockpiled according to

type for future backfill. Material classified as gypsum or anhydrite in




quantity in excess of 20 percent and oversize material was stockpiled
for off-site wasting in accordance with specification requirements.

Open-cut exqavation was completed on 6 June 1960 to a depth of
33.5 feet(see photograph 17r).

Silo shaft excavation commenced on 13 July 1960 from the bottom
of the 6pen cut area. Equipment utilizéd in shafting were: l-crane
w/clam bucket, 2-8 cy dump trucks, 1-loader w/ripper, l-compressor with air hai.
; mers, points and spades, and 1l-track drlll(occaslonally) _ |
| -fil." Excavate by use of loader w/ripper and where necessary line drill
' shot;holes for blastlng, stqckplle materlal behind bang board and remove from
shaf£ by crane. B -

' 2; Hlners tflm 51des with air tools to neat line.
'-353; Set rlng beans, wlre mesh, and gunlte.
Silo excavatlon was completed on 17 August 1960.

' §. Unusual Condltlon Encountered'

.Np_condltlons were encquntered that were considered unusual. Very g
liftle-groundwater was encouﬁtered;_éausing no trouble, however, considerable |
blasﬁiﬁg waslgecessary'to facilitate excavation.

i (2 o
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Site Mo. 7 - Hollis

1. Site Location:

Site lio. ? is located 4% miles east of Hollis, Oklahoma on the
north side of U, S. Highway 62. lean sea level of original ground at
the center of tﬂe silo is 1639.0 feet.

2. Geology?

“As seen in aerial photograph 18, the site is in an area of fertile,
irriéated farmland. The ground surface is almost flat ﬁith surface
drainage at the site to the southeast with a fall of less than 1 foot
per 100 feet.

Small gypsum boulders and cobbles are visible at the ground suriace
in the surrounding ficlds. Overburden in the area is composed chiefly
of clays with large gypsum boulders to O feet in diameter [loating at
rendom in the clay from 10 feet to bedrocx. Bedrock was encountered
at 41.5 feet in the form of massive gypsun. From the 41.5 feet depth
to the bottomt of the shaft, bedrock was.found to be in alternating zones

of shale, gypsun, and dolonite(ses log at end of this section).

3. Excavation and Stockriling Frocedures:

Open-cut excavation was cormenced on 2 June 1960. Ilormal excavation
procedures and equinment were enployed. Zquipnent utilized were as

follows: 3-DJ+ 21 scrapers, l-tractor drawn scraper, l-dozer, l-push cat,

le 94



l-motor grader.

Topsoil was first stripped from the area and stockpiled for use in
final grading. The remaining material was then stockpiled according to
type for. future backfill. It was neccessary to waste approximnately
4075 of material excavated duc to gypsum content and size throughout
Open;cut and shaft excavation.

iOpen—cut gxcavation was commenced on 25 July 1960 from botton of
open-cut area. Eqguipment utilized in shafting were: l-crane w/clan
bucket, 2-8 cy aump trucks, l-loader w/ripper, 5-air harmers w/points
and spades, l-compressor, and 2-track drills occasionally.

Shafting sequence, employed were as follows:

1. Excavate by use of loader with line drilling and blasting as
necessary to facilitate excavation to midway to the next ring bean
elevation, stockpile material behind bang board for removal by crane
and hand to étﬁckpile area.

2., Miners trim sides with air tools to neat line.

3. Set ring beam, wire mesh, and gunite.

4., Unusual Condition Encountered:

Groundwater was first encountered at a depth of 51% below original
ground level and became excessive at 136.5 feet. Considerable amounts

of gypsum and anhydrite were encountered during excavation and water

was found to be contained in solution channels in these areas and discharge

was measured at 391 gpm. When excavation reached the 136.5 feet level,

Horrison-inudsen employed the Haliburton Cementing Company to drill and

grout the area of water around the silo. This operation proved successful

(2)



dnd normal construction operations proceeded. Cost born ihe contractor

for this unforeseen condition were reirmbursed by governnment.
‘Tt will be necessary to borrow backfill material to compensate

for the material wasted, however, no additional cost is cxpected for

this item.as covered by specifications.

(3)



Site Ho._B -~ Russell

:’;i, Site Locatlon. : _
.';275. Sxte No. 8 is 1ocated 6 miles south and 5 miles west of Mangum,
:=0klahnma. - HMean sea level of or1g1na1 ground at the center of the silo

16?8 6 feet. : ey - : .
Tt The site is loaated at the north edge of farmland area. Immediateiy

‘Red ﬁivef;.runﬁlng west to east,l mlle north of the site. Weathered
e Ié-gypsum outcrops in abundance in the wasteland area.

_g»- 4 i '.L;réf' Overburdan in the area is of sedimentary nature composed of fine
jyi{lé 'f jfi.';gralned sands, 81lts,-and clays in stratified structure(see photograph
w'oE T s ' .

 ': Bedrock was encountered at a depth of 24.5 feet in the form of

,hclayey shale.- Gypsum was encountered at a depth of 71.3 feet to 98
"~ feet and again at 166 feet and shaft excavation was bottomed out inl
gypsum(see log at end of this seciion).

3. Excavation and Stockpiling Procedures:

Open-cut excavation commenced on 6 June 1960, Normal excavatian

procedures and equipment were employed. Equipment utilized were as

follows: 2-Dd 21 scrapers, l-tractor drawn scraper, 1-dozer, 1l-push cat,
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and l-motor gradere.

Topsoil was first stripped from the area and stockpiled for use

in final grading. The remaining material was then stockpiled according

t.o ty'pe for fut.ure backfll}..

JOpen-cut excavatlon was completed on 21 June 1960 to a depth of

:-Silo'shaft'exéavation_was cormenced on 1 August 1960 from the bottom
“; of the open—cut area. Equipment utilized in shafting were: l-crane

{ b J
_clam bucket, 2-8 cy dump trucks, l-loader w/ripper, 1-compressor

wlal hammers, p01nts, and spades, and 1-track drlll(occa91onally)

"Shaft_ﬂequences emplqyed were as follows:

'ﬁ?*u; Uhnsual CondlthﬂS Encountered. |

“3\;;t was necessany to waste approxlmately 20% of the material

excavated from the shaft due to gypsum content and size. It will there-

cost is anticipated for this ipem és covered by specifications.
;Groundwater infiltrating the silo was nbt considered excessive
(agt@al discharge averaged approximately L5 gpm, with a recorded high
of 86 gpm) and was handled *ery effectively by weep pipes and collection
(2)

ik R s R R P AU i ¥ S TR e A

|
i =
‘ fore be necessary to borrow material for backfill, however, no additional




pipes. However, the contractor does claim damage due to the artesian |
effect of the water encountered as well as material of a harder nature
" than anticipated.
.
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VWATER PUMPING TEST
Russell, Oklahoma

January 13, 1960

TIME: 8 hours continuous;

Static-Water-level: (below land surface) - - -~ - = 12077

Drawdown: (after first 10 minutes) - — —= = = — = = 65t5"
Pumping-Water Level — = = = = = - = = ~ = - - - - 186T0%
Pumping Rate, G.PMs == = = = = = = = = = = = == 55

WELL CONSTRUCTION:
Depth - = = = = = = 2030"
Drill Hole Dia. — = 11
Cased to 80' with 10" I.D. pipe

Open Hole (uncased) from 80% to 203"

Adjacent Existing Observation Hole; 22' from pumped well:

Static-Water-level = = « = = = = = = = = = = = = = 12084

Water Level at Close of Test = = = = = = = = = = = 131tgn

This cored hole, cased to +30', open to ~ = - - - +200"

Recovery of Water level in Pumped Well: = = = = — 121" = - = ~ [ Hrs.
Recovery of Water Level in Observation Hole: - - 121%4" - - - L Hrs.

LAYEN-WESTERN CO.
Engineering Dept.
Wichita, Kansas

Date __ 1-14 , 19 60




SECTIOH 9

Site No. 9 - Willow

1. Site Location:

' Site No. 9 is located 1 mile north and 1 mile east of Willow,
Okl&homa, on the east side of U. S. Highway 283. ilean sea level of
oriéinal ground at the center of the silo is 1754.5 feet.

2. Geology:

In an area of fertile farmland, the ground is relatively flat with
surface drainage to the southwest at approximately 2 foot fall per 100
feet. In the photograph 23 can be seen the terrain as well as the

td

town of Willow in the background.

Overburden in the area is of sedimentary nature composed chiefly

of clays. Bedrock was encountered in the form of shale at a depth of

49.5 feet and was experienced throughout the remaining silo excavation
(see log at end of this section).

3. Excavation and Stockpiling Frocedures:

Open-cut excavation was started on 1 July 1960. Normal excavation
procedures and equipment were employed. Equipment utilized were as
follows: 3-Dd 21 scrapers, 2-tractor drawn scrapers, 1-dozer, l-bush
cat, and l-motor grader.

Open-cut excavation was completed 17 August 1960 to a depth of
34.5 feet.

- 8ilo shaft excavation was commenced on 22 August 1960 from the

bottom of the open-cut area. Esuipment utilized in shafting were:



1-crane w/clam bucket, 2-5 cy dump trucks, l-loader w/ripper, 1-
cornpressor w/air hammers, points, and spades, and l-track drill

(occasionally).

” Shafting sequence employed were as follows:

1. Excavate by use of loader w/ripper with drilling and blasting
as necessary to facilitate excavation to midway to the next ring beam .
elevation, stéckpile material behind bang-board for removal by crane
and haul to stdckpile area.

2. Miners trim sides with air tools to neat line.

3. Set'ring bean, wire mesh, and gunite.

Shaft excavation was cémpleﬁed on 21 September 1960.

L, Unusual Conditions Zncountered:

llo conditions were encountered that were considered unusual.
It was not necessary to waste any of the material from excavation
and all will be used in backfilling operations.

(2)



SECTION 10

. Site No. 10- Hobart

" 1. Site Location:

' Site No.tlo is located_Bé miles west of Hobart, Oklahoma, 1%

'imile oorth o£.State Highway 9. Mean sea level of original ground

at tho center of the szlo is 155? 3 feet.

2:2. Geologx ?

a In an area of fertlle wheat farmland, ground surface is relatlvelf
flat wlth surf&ce dralnage to the.northeast. In photograph 39r can be

Tw ;.-

een the‘W1ch1ta Mbuntaln_range approxlmately 5 mlles ~south of -the

\r\&r)

'At\a depth of 16 feet, shale was encountered and experienced throughout

%

“fthe remalning open-cut and silo excavation with occasional gypsum

%;partlngs and seams(see by log at end of this sectlon)

\Though groundwater was experlenced at various elevations durlng

=53excavat10n, quantity was considered minor and all areas were contained.

! :H'.HHI 3 ' Excavation & Stockpiling Procedures:

g, Open-cot excavation was commencod on 11 May 1960. Normal excavation
procedures and equipment were employed. Equipment utilized were as
follows: 3-DW 21 scfapers, l-tractor drawn scraper, l-dozer, l-puoh :
cat, and l-motor grader.

Topsoil from the area was first stripped and stockpiled for use in

g LT gy

Overburden in the area is of sedlmentary nature composed of clays. 3

m
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final grading. The remaining material was then stockpiled according

" to type for future backfill.
Openucut excavation was completed on 20 August 1960 to a depth of

33 8 feet.

o Sllo shaft excavatlon was commenced on 20 September 1960 from the
bottom of the open-cut area. Equlpment utlllzed in shafting were:
flécrane w/clam bucket, 2-8 cy dump trucks, l-loader w{rlpper, l-air

¥ compressor w/alr hammers, p01nts and spades, and l-track drlll(occ351onally)

Set ring beam, wlre mesh, and gunite. OShaft excavatlon was

"‘No condltlons were. enounntered that were considered unusual. It

was not necessany to waste any of the material from excavation and all.

will ba used in backfilling operations.
(2)
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SECTION 1L

Site No. 11 - HManitou

1. Site locationt

_Site No. 11 is located 6 miles south of Snyder, Oklahoma, and 3
miles north and 1 mile east of Manitou, Oklahoma. Mean sea level of
original ground at the center of the silo is 1337.5 feet.

2. Geology:
In an area land used partially for farming and partially for
" cattle grazing. The general area is composed of rolling hills with
granite mountains 5 miles to the north. Surface drainage at the site
is to fhé north at approximately 3 feet per 100 feet.
Oferhu;ﬁen in the area is composed of clays. At a depth of
6.5 feet bedrock was encountered intthe form of shale. Shale was
experienced from the 6.5 feet level throughout the excavation except

a small strata (1' to 4' thick) of gypsum at a depth of 135 feet. Silo

was bottomed out in a zone of condlomeratis shale.

3., Excavation and Stockpiling Procedures:

Open-cut excavation was commenced on 13 June 1960, Normal excavation
procedures and equipment were employed. Equipment utilized were as
follows: 2-DW 21 scrapers, l-tractor drawn scraper, l-dozer, l-push cat

and 1l-motor grader.
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Topsoil from the area was first stripped and stockpiled for
uss.in final grading. The remaining material was then stockpiled
according to type for future backfill.

: Open-cut excavation was completed on 2l June 1960 to a depth of
36.3 feet.

+ 8ilo shaft excavation commencéd on 8 July 1960 from the bottom of
thé open-cut area. Equipment used in shafting included: l-crane
w/clam bucket,lz-B ¢y dump trucks, l-loader w/ripper, l-compressor
with air hammefs, points, and spades, and 1-track drill.

Shafting sequence employed were as follows:

1. Excavate by use of loader w/ripper to elevation midway to next
ring bean, stockpile material behind bang board for removal by crane
and haul to stockpile area with dump trucks.

- 2. Miners trim sides with air tools to neat line.

3. Set ring beam, wire mesh, and gunite.

' Slope conditions of open-cut area is noticable in photograph 243.

j Silo excavation was completed on 2 August 1960.

4, Unusual Conditions Encountered:

No conditions were encountered that were considered unusual. Only
a minor amount of subsurface groundwater was encountered, offering no
handling difficulties. It was unnnecessary to waste any of the material

from excavation and all will be used in backfilling operations.

(2)




SECTION 12
" Site No. 12 - Granite

'ISite Locatlon. i

-1;51te No. 12 is lacated 2 miles west of Granite, Oklahoma, on the

sauth Bide of Stata nghway 9. Hean sea level of orlglnal ground at

':twhaat farmland area. Less than 1 mile to the north are massive granite

.ﬁnuntains as_seen in photographs "#31 and 361. ' i ‘

Overburden in the area is slight and composed chiefly of clays.
Bedrock was encountered at a depth of 3 feet and was experienced through-

\.(\"\"

out the remalning excavation..
3. ggcavation and Stockpiling Procedures:

Open-cut excavation was commsnced on 30 June 1960. Normal excavation
procedures and equipment were employed. Equipment utilized were as
follows: 2-DW 21 scrapers, l-tractor drawn scraper, l-push cat, l-dozer,
and l-motor grader,

Topsoil from the area was first stripped and'stockpiied for use in
finai érading. The remaining qaterial was then stockpiled according to
R tﬁpe for future backfill;‘ -
= I ; i~_ 0pen-cut excavation was completed on 22 July 1960.
| Silo shaft excavation was commenced on 10 August 1960, from the .

. the bottom of the open-cut area..  Equipment utilized in -shafting were:-

l-crane w/clam bucket, 2-8 cy dump trucks, l-loader w/ripper, l-compressor

1w : 4

e Mhu-.au.a e e e et ks 4 i B i R > e e TP . T .

Aa

S




e Wl Fk

e

ﬂquantlties ranglng up to 30 gpm were actually encountered.

I

w/alr hammers, poznts and spades, and l-track drill.

Shaftlng sequence employed were as follows:

:;1.' Excavate by use of loader w/ripper with drilling and blasting

”as necessary'to facilitate excavation, pile ‘material removed behind

board for removal from hole by crane and hauling to stockpile by

; Silo excavatlon was completed on 24 September 1960.

“gggsgg;'c gg;tions Encounteregz

"«“h

The

Y

1:contractor was able to handle this water flow in the silo by weep

'-plpes and discharge pipes. ;s

It was not necessary to waste any of the material from excavation
and all will be used in backlellng operations.
(2)
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