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This is one of four volumes about the Savannah River Plant 
site proposed for the National Accelerator Laboratory. The 
titles of the four volumes are: 

Vol. I Site Suitability and Construction Economies 

Vol. II Facilities and Services 

Vol. III Community Environmental Support 

Vol. IV Academic and Manpower Resources 
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Community Planning 

N OJRillHI 

The Savannah River Plant reservation is roughly 25 miles in 
diameter and contains approximately 200,000 acres. A large 
sector (16,000 to 25,000 acres) in the northeastern portion 
is available for the placement of the National Accelerator 
Laboratory. 
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The sector of the Savannah River Plant reservation that is 
available for the National Accelerator Laboratory is shown 
on the map on the opposite page. Three alternate sites for 
the accelerator have been selected for illustrative purposes. 
These are designated Alternate Site I, Alternate Site II, 
anq Alternate Site III. 

Alternate Sites I and II have. the following advantages: 
higher ground with preferred topographical features, con
venient accessibility, adjacent areas available for expansion, 
and proximity to supporting facilities and a supply of once
through cooling water from Par Pond. Alternate Site III 
provides a location adjacent to the east end of the dam and 
access to cooler water at the bottom of the pond. 

A more preferable site than these may be selected after 
detailed studies in the available area. 

The pertinent construction features and economies of the 
Savannah River site are described in this booklet, which is 
divided into the following three sections: 

General Geology and Seismicity . 

Soils and Foundations 

Construction Economies 
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General Geology and Seismicity 

PHYSIOGRAPHY 

The Savannah River Plant is located on the Atlantic Coastal 
Plain about 30 miles southeast of the Fall Line where the 
hard crystalline rocks of the Piedmont Province crop out. 
The Plant lies on a broad, gently rolling upland of the upper 
coastal plain at an elevation of about 300 feet above mean 
sea level. In South Carolina a distinction is drawn between 
the upper and lower coastal plain. The boundary between 
these two regions occurs at an erosional escarpment a few 
miles southeast of the Savannah River Plant. The lower 
coastal plain is underlain by relatively recent unconsoli
dated sediments, but the upper coastal plain, on which the 
Savannah River Plant is located, is underlain by compacted 
stratified sediments of much greater age than those under
lying the lower coastal plain. Most of the sedimentary 
rocks now occurring at the surface have been overlain in 
the geologic past by a greater thickness of material, which 
was subsequently eroded. Thus, these sediments that under
lie the Plant have been compacted by a weight of sediment 
greater than their present overburden weight. 
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Topographically, the Savannah River Plant can be divided 
into two segments, the Aiken Plateau, which ranges in ele
vation from 300 to 350 feet above mean sea level, and the 
alluvial terraces of the Savannah River and its tributaries. 
The Aiken Plateau comprises approximately 80% of the Plant 
site, including the proposed accelerator area. One of the 
surface features of the Aiken Plateau is small, nearly 
circular undrained depressions. These undrained depressions 
are generally similar in shape to, but smaller in size than, 
the so-called "Carolina Bays" of the lower coastal plain. 

GEOLOGY 

The crystalline rocks that crop out in the Piedmont Province 
dip to the southeast underneath the coastal plain sediments. 
At the Savannah River Plant this crystalline rock is at a 
depth of about 900 feet. These rocks consist of schist, 
gneiss, and granite. The geologic formation that immediately 
overlies the crystalline rock is called the Tuscaloosa 
Formation and is 500 to 600 feet thick. This formation con
sists of sand and clay and contains several prolific water
bearing beds, which supply about l,QOO gallons per minute of 
70°F water to plant wells. 
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Overlying the Tuscaloosa Formation are several formations of 
the Tertiary System that range in age from about 10 to about 
50 million years. These formations have a total thickness 
of about 350 feet. They consist predominantly of compact 
clayey sand and sandy clay with a few beds of sand and a few 
beds of hard clay. At depths ranging from about 100 to 180 
feet there is a zone in which the sandy deposits include cal
careous cement, small lenses of limestone, and some shells. 
At scattered discontinuous localities slowly circulating 
ground water has removed this calcareous material and left 
these lenses less consolidated than the sedimentary rock 
surrounding them. 

At some places on the Savannah River Plant the rocks of the 
Tertiary System are overlain by more recent terrace deposits 
or alluvium. These deposits are usually thin in the upland 
areas, but are of significant thickness in the valleys of the 
Savannah River and some of its larger tributaries. 

The stratified sedimentary rocks of the coastal plain dip 
gently to the southeast and are unbroken by faults or severe 
unconformities. 

SEISMICITY 

On the basis of three centuries of recorded history, there 
is no reason to expect the Savannah River Plant area to 
experience a shock above the minor intensity of III on the 
Modified Mercalli scale. Shocks in the low range of 
intensity I to III may be expected in the Aiken-Augusta 
area at a frequency of about one per five to ten years. 
However, sensitive instrumentation installed at the Savannah 
River Plant has not alarmed at intensity II within the past 
12 years. 

Within a 100-mile radius of the Savannah River Plant there 
have been since 1886 thirteen shocks of intensity V-VI, three 
shocks of intensity VII-VIII, and one shock of intensity IX-X. 
Thus, the average frequency of shocks of intensity VII or 
greater has been one per 26 years, the lowest frequency in 
the U. S. Since the great shock of 1886 at Charleston, the 
average period between shocks of intensity V or greater has 
been about five years. The frequency of minor tremors, 
intensity IV or less, apparently has been decreasing, because 
between 1886 and 1897 the frequency was 29 per year on the 
average, while between 1898 and 1913 the average was about 
six per year. At the present time the average is about one 
per year. 
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The single shock of intensity IX-X was the great Charleston 
earthquake of August 31, 1886, which had the following unique 
characteristics. Among all of the major earthquakes of the 
world the Charleston quake was felt over a greater area than 
any other, and yet the intensity in the epicentral region was 
very low compared to other great earthquakes. The Charleston 
earthquake affected an area of 2.8 million square miles, 
while the 1906 San Francisco earthquake affected a region of 
only 0.37 million square miles. The damage in the Charleston 
epicentral area was not nearly as great as that for the San 
Francisco earthquake. The Charleston earthquake was felt 
nearly 1,000 miles from its origin, while the San Francisco 
earthquake was felt only 350 miles away. Thus, the energy 
from Charleston-type quakes is distributed and dissipated 
over a much greater area, while the San Francisco-type con
centrates the energy in a small area. 

The three shocks of intensity VII-VIII were the following: 

• October 22, 1886. Aftershock of the August 31 quake. 
Intensity: VII 
Epicenter: Summerville 
Strong shocks at Charleston; felt at Atlanta, Augusta, 

Richmond. 
No damage at Augusta. 

• June 12, 1912. 
Intensity: VII 
Epicenter: Summerville 
Felt at Macon, Ga., Greenville, S. C., and 

Wilmington, N. c. 
No damage reported except at Summerville. 

• January l, 1913. 
Intensity: VII-VIII 
Epicenter: Union County, S. C. 
Felt at Raleigh, N. c. 
No damage reported except in the epicentra.l area. 

The 1912 and 1913 earthquakes have been analyzed in detail 
by S. Taber, as was a February 21, 1916, earthquake centered 
near Skyland, N. C., on the North Carolina border about 150 
miles from the Savannah River Plant site.* These three earth-

* s. Taber. "The South Carolina Earthquake of January l, 1913." 
Bull. Seismological Soc. Am. 1, 6-13 (1913). 

S. Taber. "Seismic Activity in the Atlantic Coastal Plain 
Near Charleston, South Carolina." Bull. Seismological Soc. 
Am. ±, 108-160 ( 1914) • 

S. Taber. "The Earthquake in the Southern Appalachians." 
Bull. Seismological Soc. Am.~, 218-226 (1916). 
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quakes are representative of the maximum seismic disturbance 
to be encountered in the site region. The isoseismal lines 
for these three earthquakes are plotted on the accompanying 
figure. 

The 1913 and 1916 earthquakes are from the Appalachian 
epicentral region; the Savannah River Plant site was sub
jected to intensity II in 1913 and intensity III in 1916. 
A vibration of such intensity is hardly detectable by the 
average person. The Appalachian-type earthquakes are the 
most frequent type that affect the Savannah River Plant area. 

The isoseismals from the 1912 Summerville quake indicate the 
Savannah River Plant site might be affected by seismic 
intensity IV in another such disturbance. Such disturbances 
would be noticeable by the average person, indoors or out. 
However, the frequency of seismic events from the Summerville 
epicentral region is decreasing. 
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The thirteen minor shocks within 100 miles of the Savannah 
River Plant were the following: 

Date Intensity Epicenter 

Oct. 18, 1902 V SE Tennessee, NW Georgia 

Jan. 23, 1903 VI Savannah 

April 19, 1907 V Charleston and Savannah 

April 20, 1911 V Caesar's Head, s. c. 
June 20, 1912 V Savannah 

April 17, 1913 V E Tennessee, NE Georgia, 
N and S Carolina 

Sept. 22, 1914 V Summerville 

Oct. 20, 1924 V E Tennessee, NE Georgia, 
W N and S Carolina 

Dec. 19, 1933 V Summerville 

July 26, 1945 VI Lake Murray, S. C. 

Nov. 19, 1952 V Charleston 

Aug. 3, 1959 VI Summerville 

Oct. 26, 1959 VI McBee, S. c. 

No damage from these shocks was reported except in the 
immediate vicinity of the epicentral region. No detailed 
analysis has been made of effects of the minor shocks on 
the Savannah River Plant site, but the isoseismal lines of 
similar, but more intense, events (shown in the accompanying 
figure) indicate a maximum expectable intensity at the 
Savannah River site of III-IV. 

The closest minor shock listed was the July 26, 1945, tremor 
at Lake Murray, S. C., a distance of 60 miles from the 
Savannah River Plant. Since the maximum intensity was VI, 
the tremor was barely perceptible at the Savannah River site. 

Earthquakes occur in this region, as they do in every other. 
Fortunately, there is a recorded history of over 300 years, 
which provides a reasonable basis for judgment as to the fre
quency and intensity of earthquake shocks in the Aiken-Augusta 
area. 

The region generally is one characterized by a. relatively 
slow rate of crustal change. It is near an ancient mountain 
system, which no longer is undergoing active deformation or 
faulting. The crust is slowly tilting, perhaps is rising iso
statically, but in any case is relatively stable. The region 
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is accumulating stresses relatively slowly and, more impor
tantly, tends characteristically to relieve these stresses by 
relatively frequent earthquakes of small intensity. 

In the three centuries of history, there has been only one 
substantial shock (intensity VII-VIII) at Augusta, and it 
did no significant damage. On the basis of all other events, 
there is no reason to expect a shock above the minor inten
sity of III. Shocks in the low range of intensity I to III 
may be expected in the Aiken-Augusta area at a frequency of 
about one per five to ten years. However, sensitive instru
mentation installed at the site has not alarmed at intensity II 
within the past 12 years. 
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THE EXCAVATION AND PARTIAL FOUNDATION FOR A REACTOR BUILDING 
AT THE SAVANNAH RIVER PLANT 

Soils and Foundations 

Although borings have not been made at the proposed accele
rator sites, geological studies and airphotos indicate that 
subsoil conditions at the proposed sites should be similar 
to subsoil conditions investigated in detail for construction 
of the existing major structures at the Savannah River Plant. 

Experience gained during the initial and continuing construc
tion period and discussed herein indicates that the foundation 
characteristics of the proposed sites at the Savannah River 
Plant are superior to the foundation characteristics of Site A 
described in the 200-Bev Accelerator Design Study report 
because of: 

• demonstrated rapid subsoil consolidation, 

• negligible postconstruction settlement, and 

• simplicity of construction operations. 

- 12 -



REINFORCING STEEL BEING PLACED FOR A REACTOR BUILDING 

A REACTOR BUILDING AT THE SAVANNAH RIVER PLANT 
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THE PROPOSED SITES 

The general area available for the accelerator is shown in 
Exhibit l, on which three alternate accelerator sites are 
outlined. Exhibit 2 is an aerial mosaic of the site. 

Detailed topography of Alternate Site I is shown in Exhibit 3, 
and profiles of the ground surface for this site, taken along 
the circumference of the main and storage rings and along the 
longitudinal centerline of the site, are shown in Exhibits 4 
and 5. The maximum relief of the ground surface at this site 
is approximately 60 feet, which is well within the limits 
established in the Accelerator Design Study report. The 
ground surface in the area of the main rings is reasonably 
level, and the groundwater level is about 60 feet below the 
ground surface. Groundwater probably would not be encountered 
in excavation work at this site. 

Alternate Site II, shown in Exhibit 6, is close to the first 
site. The profiles of the ground surface are shown in 
Exhibits 7 and 5 and are generally comparable to those for 
Alternate Site I. 

Detailed topography for Alternate Site III is shown in 
Exhibit 8, and ground-surface profiles are shown in Exhibits 
9 and 5. This location is close to Par Pond, which would 
afford an ample supply of 65°F water; however, the ground 
surface is not as level as at Alternate Sites I and II, and 
groundwater would probably be encountered in excavating for 
the accelerator foundation. 

The three sites discussed are shown primarily for illustrative 
purposes. Better sites might be found during detailed siting 
studies. 

ENGINEERING PROPERTIES OF THE SUBSOILS 

The soil types at the three sites described are generally 
sandy clays and clayey sands, with some strata of dense sand 
and compact clays. The soils have been preconsolidated by 
approximately 8 to 12 tons per square foot in excess of 
present overburden weights, which means that settlement of 
the accelerator housing tunnel would be small, and such 
settlements as do occur will take place almost entirely during 
the construction period, 

(Text continued on Page 23) 
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EXHIBIT 2. AERIAL MOSIAC OF PROPOSED SITES 
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CONSTRUCTION EXPERIENCES 

Extensive construction experience on the numerous large and 
heavily loaded structures constructed at the Savannah River 
Plant is of special value with respect to: 

• Excavation slopes, stability, and ease of 
excavation 

• Availability of fill materials 

• Postconstruction settlement behavior of large 
and heavily loaded structures supported both at 
shallow depths and as deep as 50 feet and more. 

Experience with pile-supported structures, however, is not 
available, as not a single structure at the Savannah River 
Plant is supported on piling. 

A large number of excavations have been made in the various 
plant construction areas to depths of 50 to 60 feet utilizing 
excavation slopes of l on l and berms only as required for 
placement of wellpoint equipment, where used; excavation 
slopes as high as 60 feet have been made on uninterrupted 
slopes of l on l. Some of these deep excavations encountered 
groundwater, which was readily controlled using conventional 
wellpoints; however, some of the deepest excavations encoun
tered no groundwater. No slides or other difficulties were 
experienced in excavating to 1-on-l slopes, and the materials 
removed have been readily excavated using conventional equip
ment. Some of the excavations remained open as long as a. 
year or more. 

Excavated soils are suitable as backfill, and compacted moist 
densities between 125 and 130 pounds per cubic foot are 
obtained. Ample sand deposits exist on the ground surface 
so that clean sand backfill, which is not sensitive to place
ment moisture content, can be used if desired. Such backfill 
material was used to support the wings of large reactor 
structures at the Savannah River Plant. 

The geological and subsoil engineering studies made during 
construction of the Savannah River Plant in 1951-53 revealed 
the existence of a. zone in the McBean Formation in which 
calcareous material may be found. Occasionally, losses of 
drilling fluid, used in making borings, and local soft spots 
may be found in this zone, which is approximately 60 feet 
thick. This zone was mapped during the 1951-52 geologic and 
engineering studies and may occur at a. depth of about 100 
feet, or somewhat more, at the sites being considered for 
the accelerator. 
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CONSTRUCTION OF THE HEAVY WATER COMPONENTS TEST REACTOR 
AT THE SAVANNAH RIVER PLANT 

Construction of the 
Reactor Building 

- 24 -

The Excavation for the 
Reactor Building and 
Containment Shell 



-

While it would be necessary to investigate in detail this 
subsoil feature at the accelerator locations, this presents 
no unusual technical problems, and procedures developed during 
design of major structures constructed at the Savannah River 
Plant can be utilized. While the large thickness of compact 
clays and sands above the calcareous zone is probably suffi
cient to prevent significant stress increases in it, as a 
result of constructing the accelerator, any defects found 
within this zone can be corrected by subsoil grouting without 
delaying construction of the accelerator, as done beneath a 
few of the more critical buildings during the original plant 
construction. Any grouting accomplished would, on the basis 
of existing plant experiences, constitute an "insurance" 
measure. 

Detailed records of subsoil rebound resulting from excavation, 
and subsequent settlement during and after the construction 
period, are available for many of the major structures at the 
Savannah River Plant and are summarized on Tables I and II 
and Exhibits 10 through 13. These observations indicate that 
rebound occurred almost simultaneously with excavation, and 
that recompression occurred rapidly as the concrete for the 
structures was placed. Postconstruction settlements covering 
a period of 10 to 12 years indicate no significant movements 
of any structures, even of the 50-foot deep, heavily loaded 
central portions of the reactors, where design loadings are 
in the range of 6000-8000 pounds per square foot. In general, 
foundation settlements measured subsequent to construction 
are less than approximately 0.01 foot and are as large as 
0.02 foot only at one structure. These settlements are minor 
compared to the settlement criteria given in the Accelerator 
Design Study report. Detailed settlement observations for 
the large reactor structures and for various other facilities 
supported on shallow foundations are available for examination. 
Settlement observations disclosed no apparent differences 
between structures where grouting was done and those where 
grouting was omitted. These experiences justify the conclu
sion, made during the original plant construction work, that 
grouting constitutes essentially an insurance measure. 

(Text continued on Page 33) 
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TABLE I 

Summary of Postconstruction Settlement Observations 

Observation Period 

Structure Dates 

Separations Plants 
221-F 10-25-53 to 6-29-65 
221-H 2-7-55 to 8-22-65 

Waste Tank 
242-H ll-26-62 to 9-14-65 

Reactor Buildings 
Process Areas 

R 7-3-53 
L 10-8-59 
c 7-16-59 
K 2-9-60 

to 9-29-65 
to 7-24-64 
to 7-31-64 
to 3-10-65 

P 10-22-59 to 2-9-65 

Disassembly Areas 
R 7-3-53 
L 10-8-59 
c 7-16-59 
K 2-9-60 

to 9-29-65 
to 7-24-64 
to 7-31-64 
to 3-10-65 

P 10-22-59 to 2-9-65 

Stacks 
R 

L 
c 
K 
p 

7-3-53 
10-8-59 
7-16-59 
2-9-60 
10-22-59 

to 9-29-65 
to 7-24-64 
to 7-31-64 
to 3-10-65 
to 2-9-65 

* - indicates downward movement 
+ indicates upward movement 

** Estimated 

Interval, 
yr 

11.7 
10.5 

2.8 

12.3 
4.8 
5.1 
5.1 
5.3 

12.3 
4.8 
5.1 
5.1 
5.3 

12.3 
4.8 
5.1 
5.1 
5.3 

- 26 -

Settlements, ft* 
Range Average 

-0.018 to +0.001 -0.008 
-0.005 to -0.024 -0.015 

0.000 to +0.006 +0.003 

+0.002 to +0.020 
+0.009 to +0.020 
+0.020 to +0.032 

0.000 to +0.009 
-0.008 to +0.015 

+0.002 to +0.007 
+0.005 to +0.014 
+0.001 to +0.009 
+0.001 to +0.021 

-0.001 to -0.006 
-0.002 to -0.003 

-0.002 to +0.002 
+0.013 to +0.023 

+0.009 
+0. 013 
+0.028** 
+0.006 
+0.009 

+0.001 
+0.004 
+0.009** 
+0.004 
+0.012 

-0.004 
-0.002 
-0.003** 

0.000 
+0.018 

• -
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TABLE II 

Summary of Subgrade Rebound During Excavation, Settlement During Construction, 
and Postconstruction Settlement of Reactor Buildings 

. 
Subgrade Rebound Settlement Concrete Postconstruction Settlement 

During Excavation, During Construction Completion Observation Period Area of Settlement, ft* 
Structure inches*** inches 

105-R 2.8 - 3.5 1.3 - 2.4 

105-L 2.9 - 3.9 2.7 - 3.5 

105-C Not measured 2.2 - 2.9 

105-K 2.3 - 4.5 1.7- 2.6 

105-P 2.6- 3.8 2.5- 2.7 

* - indicates downward movement 
+ indicates upward movement 

Time.L...][I._ Date 

1.8 6-30-53 

1.5 2-28-54 

2.2 7-31-54 

1.8 8-30-51 

2.1 4-30-53 

Dates Intervalz i£.r 

7-3-53 12.3 
to 

9-29-65 

10-8-59 4.8 
to 

7-24-64 

7-16-59 5.1 
to 

7-31-64 

2-9-60 5.1 
to 

3-10-65 

10-22-59 5.3 
to 

2-9-65 

**Process areas are 50ft (±2ft) deep and 225-275 ft by 300-325 ft in plan. 
*** Rebound occurred almost entirely during excavation period. 

t Settlements in 105-C are corrected for a disturbance of the bench mark. 

Building Range Average 

Process** +0.002 to +0.020 +0.009 
Disassembly - +0.001 
Stack -0.001 to -0.006 -0.004 

Process +0.009 to +0.020 +0.013 
Disassembly +0.002 to +0.007 +0.004 
Stack -0.002 to -0.003 -0.002 

Process +0.020 to +0.032 +0.028t 
Disassembly +0.005 to +0.014 +0.009t 
Stack - -0.003t 

Process 0.000 to +0.009 +0.006 
Disassembly +0.001 to +0.009 +0.004 
Stack -0.002 to +0.002 0.000 

Process -0.008 to +0.015 +0.009 
Disassembly +0.001 to +0.021 +0.012 
Stack +0.013 to +0.023 +0.018 
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EXHIBIT 10. (Continued) 
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PRESENT FOUNDATION PRACTICE 

Since design of the plant structures in the early 1950's, 
foundation design criteria have been examined regularly to 
determine if they should be modified on the basis of the 
observed behavior of existing structures at the Savannah 
River Plant. The latest instance of this type was in June 
of 1965 in connection with the foundation design for a.n 850-
foot-high stack having a. base diameter of 66 feet. The 
foundation design can be summarized briefly a.s follows: 

(1) Piles are unnecessary and the stack can be 
supported on a rigid, octagonal mat foundation 
having a.n average diameter of 112 feet, founded 
a.t a. depth of 15 feet, and loaded to a. maximum 
design bearing intensity of 4.0 tons per square 
foot, corresponding to a safety factor in 
excess of 2.5 for bearing capacity. 

(2) Total settlement of the stack during and after 
the construction period, including an allowance 
of 0.7 inch for elastic and cyclic loading 
effects, would be approximately 2.2 inches. 

(3) "Since the evidence of 5 borings a.t the stack 
locations is negative for cavities in Stratum D 
[the calcareous zone] and since the loads of the 
stack will cause stress increases in this stratum 
not more than about 5% of the existing overburden 
stress, we conclude that the hazard of settle
ments due to cavities in Stratum D is negligible 
and that a.n intensive drilling and grouting program 
is not required." 

It is apparent that these recommendations, combined with 
results from settlement observations on existing structures, 
indicate that foundation conditions at the Savannah River 
Plant easily satisfy criteria. given in the foundation sections 
of the Accelerator Design Study report. It may be of interest 
to note that through an unforeseen coincidence, the foundation 
design report for the 850-foot-high stack just summarized was 
prepared by Dr. Philip C. Rutledge, a. partner in the New York 
firm of Muesser, Rutledge, Wentworth and Johnston, who also 
prepared the foundation criteria sections of the Accelerator 
Design Study for Lawrence Radiation Laboratory of the 
University of California, 
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FOUNDATION CONDITIONS RELATING TO THE NATIONAL ACCELERATOR 

The subsoil bearing capacity is considered ample for construc
tion of the accelerator and of the supporting facilities 
without the use of piling; and, as previously observed, piling 
has not been used to support any structures at the Savannah 
River Plant. Safe bearing values of 4 tons per square foot 
at a depth of 15 feet can be used for design purposes, and 
this value can be materially increased for deeper foundations. 
The extensive laboratory testing and field settlement data 
available for existing facilities indicate that postconstruction 
settlements at the accelerator locations should be negligible 
and that such foundation settlement as occurs will take place 
during the construction period. At Site A, analyzed in the 
Accelerator Design Study report, total predicted settlements 
are much larger than would be expected at the Savannah River 
Plant and of even more importance, significant postconstruction 
settlement is expected compared to the negligible postconstruc
tion settlement anticipated at the Savannah River Plant. 
Consequently, even at this preliminary stage, it is possible 
to express real doubt as to the need for foundation piling 
to support the accelerator ring. Obviously, this important 
feature can be determined only after thorough subsoil investi
gation and design studies have been accomplished; however, 
present knowledge indicates strongly that foundation piling, 
if provided, would largely or entirely constitute an insurance 
measure. The negligible postconstruction settlements that 
occur at the Savannah River Plant indicate that the use of 
protective casings to isolate the magnet foundation piling 
from a downward drag of the subsoils subsequent to completion 
of construction is not required. This would permit a savings 
of about l-3/4 million dollars compared to the estimated piling 
cost for Site A, assuming that pilings are driven about 30 
feet below the estimated bottom of the calcareous zone. 

An unusual advantage of the proposed sites at the Savannah 
River Plant is that available subsoil experiences appear suf
ficient to answer questions relating to subsoil rebound during 
excavation and subsequent construction and postconstruction 
settlements. This should permit a major reduction in scope 
of the proposed $1/2-million Prototype Test Section, and, 
possibly of equal importance, should permit a. substantial 
reduction in the estimated 50 weeks' time required to obtain 
design data from the test. 

In summary, the sites discussed are considered to be at least 
the equal of comparative Site A discussed in the Accelerator 
Design Study report; and, because of the demonstrated rapid 
subsoil consolidation and the negligible postconstruction 
settlement at the Savannah River Plant and the simplicity of 
construction operations, it appears that the locations dis
cussed are definitely superior to Site A as regards foundation 
aspects. 
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Construction Economies 

Economy of construction influenced in large measure the 
decision to build the Savannah River Plant in the Aiken
Augusta area. The group that selected the Savannah River 
Plant site considered 126 sites. The construction criteria 
used by that group were similar to those for the accelerator 
site except for the amounts of land and water required. 

CONSTRUCTION COST FACTORS 

The Savannah River Plant is competitive with all other sites 
in most construction cost factors, has the advantage in 
several, and leads the field in the composite of all economy 
aspects. 

The Savannah River Plant is competitive in the following con
struction cost factors: 

• LAND 16,000-25,000 ac res of U. S. Government
owned land is available in the northeastern 
sector of the Savannah River Plant reser
vation . This land is isolated and insulated 
from Savannah River Plant operations to the 
extent desired. 
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• ACCESSIBILITY The proposed accelerator sites are easily 
accessible on a network of plant-maintained 
highways, The sites are near the reserva
tion perimeter and offsite highways. The 
closest communities are Aiken, Williston, 
Barnwell, Jackson, and North Augusta in 
South Carolina and Augusta, Georgia. These 
communities are all within a distance of 
25 miles. 

• TRANSPORTATION The Savannah River Plant railroad system 
is served by the Atlantic Coast Line Rail
road. The Savannah River is navigable from 
the plant dock to the Atlantic Ocean, less 
than 100 miles away. Adequate highways 
and airline services are available. 

• TOPOGRAPHY The Savannah River Plant reservation lies 
in the Atlantic Coastal Plain. The eleva
tion varies from 100 to 400 ft above mean 
sea level. The surface is gently rolling 
with occasional flat table lands. Five 
streams provide surface drainage to the 
southwest, and one stream drains to the 
southeast. The proposed accelerator sites 
are on higher ground that drains to the 
north, west, and south into tributaries of 
the southwesterly streams and also drains 
to the east to a larger offsite stream, 
Stream flow is maintained relatively con
stant by a favorable combination of rainfall 
and underground drainage. 

• CLIMATE Year-round construction is possible in the 
mild climate. The area has a mean tempera
ture of 64°F, with the average daily 
maximum being 76°F and the minimum, 52°F. 
The relative humidity has averaged 75%. 
Precipitation ranges from 30 to 74 inches 
per year and averages 39.18 inches. One
third of the rainfall is during June, July, 
and August. The prevailing wind is toward 
the southeast with a mean hourly speed of 
6.4 miles per hour. 

• GEOLOGY The stable geologic substructure has been 
described. The soils provide: 

l) Ease of excavation and earth moving by 
machine without blasting 
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• MATERIAlS 

• EQUIPMENT 

2) Ready backfill 

3) Good slope stability 

4) Good drainage and a water table at a 
depth of 50 to 60 feet below the surface. 

Sources of construction materials are as 
near as the following : 

Sand 
Coarse aggregate 
Cement 

10 miles 
30 miles 
40 miles 

Construction equipment is available at 
competitive rates. 

The Savannah River Plant leads all other sites in the 
following construction cost factors: 

• LABOR 

e SUPPORTING 
FACILITIES 
AND SERVICES 

This factor is discussed on page 39. 

These facilities and services are 
reviewed on page 42 and described in 
more detail in Vol. II. 

The composite of all these construction cost factors puts 
the Savannah River site first in economy. 

Specific points favoring the Savannah River Plant are: 

• Construction cost indices 

• Labor 

Supply 
Effectiveness 
Recruitment 

• Expandable construction plant and services 

• Available engineering and construction experience 

CONSTRUCTION COST INDICES 

The Savannah River Plant has the lowest construction cost 
index of all AEC installations listed by the AEC Headquarters 
Construction Division. This cost index is based on the direct 
cost of basic materials and labor rates in selected crafts. 
The Engineering News Record cost indices generally support 
the AEC index. 
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AEC Headquarters* 
March 1965 

CONSTRUCTION COST INDICES 

Engineering News Record 
June 1965 

Construction 
Cost Index 

Construction Building 
Cost Index Cost Index 

Savannah River Plant 1.00 Atlanta 760 
Oak Ridge, Tenn. 1.15 Cincinnati 981 
Richland, Wash. 1.32 Seattle 1026 
Argonne National 

Laboratory, Chicago, Ill. 1.40 Chicago 1101 
Livermore, Calif. 1.43 San Francisco 1056 
Brookhaven National 

La. bora tory, Upton, N. Y. 1.53 New York 1303 

u. s. Average 971 
* The AEC index is based on cost of carloads of portland cement, lumber, and 

reinforcing steel at the site, 120 hours of skilled labor, and 40 hours of 
rnmmnn lR.hnr 

556 

604 

574 

686 

653 

740 

626 

Based on these construction cost indices a.nd the estimated 
on-site construction cost of $145,380,000 at Livermore, 
Calif. (extracted from the Accelerator Design Study), the 
gross cost differential between the Savannah River Plant 
and other principal AEC installations is as follows: 

Savannah River 

Oak Ridge 

Richland 

Argonne National 
Laboratory, Chicago 

Livermore 

Brookhaven 

$101,766,000 

116,304,000 

133,749,600 

142' 472,000 

145,380,000 

155,556,600 

The geology of the Savannah River Plant site will enable 
additional construction economies. Elimination of piling 
would save about $3.5 million. Ease of excavation, the 
quick draining characteristic of the soils, and re-use of 
excavated soil for backfill and shielding would contribute 
significantly to the economy of construction. Earth moving 
with available fully depreciated equipment is currently 
costing about 27i/yd (see Appendix B). Very little addi
tional investigation and testing of the soils would be 
necessary because of the extensive subsurface exploration 
program already accomplished. A substantial reduction in 
scope of the $1/2-million Prototype Test Section appears 
feasible with an additional savings from a. shortening of 
the time required to obtain design data. from the test. 
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LABOR 

Savannah River is in a. particularly favorable position with 
respeGt to labor. The supply of a.va.ila.ble skilled labor is 
short throughout the country, but to a. lesser degree in the 
Southeast. 

The $1,065,000,000 complex of production and supporting 
facilities at the Savannah River Plant was constructed in 
five years with a peak labor force of 38,000. This force 
wa.s recruited by an employment group staffed by two to fifteen 
recruiters. In contrast, the Hanford recruiting section con
sisted of two hundred recruiters. At Sa.va.nna.h River, the 
large influx of construction workers wa.s absorbed in the sur
rounding communities without a.n associated government-operated 
housing project. 
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Labor-management relations were outstanding during construc
tion of the Savannah River Plant. Construction work was 
interrupted by only two brief work stoppages, one of one-day 
duration and another of 3-l/2 days. Several minor craft 
stoppages amounted to a total of one day. Thus, lost time 
from work stoppage wa.s less than 0.5% of the total ma.nhours 
expended. 

EXPANDABLE CONSTRUCTION PLANT AND SERVICES 

After the base construction program was completed at the 
Savannah River Plant, a lesser but substantial construction 
effort continued, utilizing the same organization and con
struction plant. The initial construction force has been 
gradually reduced to about 600 highly skilled craftsmen who 
could provide the nucleus for an expanded effort. Shops a.nd 
equipment have been progressively improved and updated. For 
example, the automatic pipe welding shop is one of the most 
modern and efficient in the U. S. 

ENGINEERING AND CONSTRUCTION EXPERIENCE 

Considerable experience has been accumulated with various 
metals and alloys and with equipment of special sizes, 
tolerances, and remotability. For example, the Charge and 
Discharge Machines for loading and unloading the production 
reactors a.re automatically operated and can be automatically 
positioned to within one sixty-fourth of an inch. Expertise 
has been acquired in the development, installation, and 
maintenance of instrumentation. On-line computers are being 
installed to eventually control the operation of the produc
tion reactors; each computer requires approximately 32,000 
connections, which is comparable to the number in the control 
center for the accelerator, 

A major cost 
is concrete. 
the Savannah 
duced a.t $12 

item involved in the accelerator construction 
Obviously, shielding concrete is not new a.t 

River Plant, and ordinary concrete can be pro
to $14 per cubic yard (see Appendix A). 

Since the same prime contractor has been continuously utilized 
on engineering a.nd construction at the Savannah River Plant, 
the total management and engineering experience ca.n be made 
readily available on a. consultation or direct participation 
basis. 
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REMOTELY OPERATED EQUIPMENT IN A CHEMICAL SEPARATIONS PLANT 
THAT PROCESSES HIGHLY RADIOACTIVE MATERIALS 

CONNECTIONS IN A COMPUTER DESIGNED TO OPERATE 
PRODUCTION REACTORS AT SAVANNAH RIVER 
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Construction Experience at the Savannah River Plant 

Subsurface Investigation 

Geologic 
Hydrologic 
Engineering 

Excavation and Backfill 

Settlement Records 

Pool of Highly Skilled Craftsmen 

Fabrication of Special Equipment 

Installation of Remotely Operable Equipment 

Instrumentation 

Procurement 

Management and Engineering 

SUPPORTING FACILITIES AND SERVICES 

Principal supporting facilities and services that could be 
made available are the following: 

Plant Highway System 

Plant Railroad System 

Available Electric Power and Water 

Concrete Batch Plant 

Fabricating Shops 

Testing Laboratory 

Office Space 

Warehouse and Storage Areas 

Par Pond (a source of once-through cooling water) 

Most of these and some others not listed here are described 
in Vol. II. 

Of particular interest and worthy of detailed evaluation is 
the availability of once-through cooling water from Par Pond. 
Capital improvements to supply water from the existing pump
house to Alternate Sites I and II is preliminarily estimated 
at $3.6 million; colder 65°F water could be supplied year
round to Alternate Site III from a new pumping station adja
cent to the dam at an estimated capital cost of $2.5 million. 
Cost of cooling towers recommended in the Accelerator Design 
Study report is estimated at $5.4 million. 
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APPENDIX A 

COST OF CONCRETE AT THE PROPOSED ACCELERATOR SITE 

Transit mix concrete from a batch plant at the proposed 
accelerator site is estimated to cost: 

2000# Concrete $12.00/cu yd 
3000# Concrete $13.00/cu yd 
5000# Concrete $14.00/cu yd 

(# = psi of compressive strength at 28 days) 

These prices were furnished by the Committee of One Hundred 
of Augusta, Georgia, through the South Carolina Development 
Board and are substantiated by the following: 

• Cost of 3000# concrete for the construction of the 
Savannah River Plant. The Kolinsky Contract to 
supply this concrete was awarded in the early 1950's 
on the following prices: 

One mile delivery 
One to eight mile delivery 
One mile delivery by Du Pont 

$11.23/cu yd 
$ll. 63/ cu yd 
$ 9.73/cu yd 

Since construction material costs have increased 30% 
since 1952 (Engineering News Record, June 17, 1965), 
the $11.63 price would correspond to a current price 
of $15.12. 

• The current prices of delivered concrete from the 
Du Pont Batch Plant. These prices include an esti
mated $2.00/cu yd for ten mile delivery: 

• 

2000# Concrete 
3000# Concrete 
5000# Concrete 

$14.70/cu yd 
$15.60/cu yd 
$16.50/cu yd 

Prices of ready-mixed concrete from a leading 
concrete products firm. 

2500# Concrete $13 .22/cu yd 
3000# Concrete $13.60/cu yd 
350~ Concrete $13 .98/cu yd 
4000# Concrete $14.54/cu yd 
5000# Concrete $14.92/cu yd 
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The Massive Concrete Structure of a 
Reactor Building at Savannah River 

Excavation and Earthwork at 
Savannah River 
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APPENDIX B 

EXCAVATION AND BACKFILL EARTHWORK 
AT THE PROPOSED ACCELERATOR SITE 

The point has been justifiably made that basic construction 
wage rates and material prices are lower at the Savannah 
River Plant than at any other AEC installation. Rental rates 
for heavy construction equipment in the southeast region are 
average for the country as a whole. As a consequence, exca
vation costs are lowest in the southeast. There are several 
factors which significantly affect the cost of earthwork 
and consequently make direct comparisons difficult if not 
impossible. The type of soil, the suitability of the exca
vated soil for backfill purposes, the need to drill and blast, 
and the depth of the water table, all contribute to the cost 
of earthwork. The degree to which a selected site offers the 
most favorable soil characteristics improves the prospects 
of low-cost earthwork. 

• The SRP Accelerator site provides a soil type which 
lends itself to most effective excavation methods 
using heavy earth-moving equipment. The clayey sands 
load well into pan-scrapers, offer good traction to 
crawler or rubber-tired tractors and, more signifi
cantly, are good backfill materials. As the quantity 
to be excavated (approximately 4,000,000 cu yd) is 
essentially a continuous trench, techniques normally 
reserved for borrow-pit excavation such as a tractor
drawn continuous belt loader might be employed. 

• The most significant factor will be the suitability 
of the material for backfill. Very little spoil is 
anticipated. Surface materials can be stock-piled 
for later top-soiling. Excavated material will be 
stock-piled near the excavated trench thus minimizing 
the length of haul. If a borrow-pit needs to be 
opened, suitable fill material can be found in the 
immediate area. 

• As no rock will be encountered, drilling and blasting 
will not be necessary. 

• The water table lies at a depth of 50 to 60 feet below 
the surface, so dewatering and extensive pumping should 
not be necessary. Surface soils are sandy, providing 
good drainage, and the proximity of natural streams 
should permit an early, effective drainage scheme. 

• Finally, a twelve-month construction period should 
permit establishment of the most effective scheduling. 
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On the basis of the above factors, it is estimated that exca
vation should run about $0.35 to $0.40/cu yd and embankment 
backfill, machine compacted, would run about $0.40 to $0.50/ 
cu yd with a generalized total of $0.75 to $0.90/cu yd of 
earthwork. These prices are based on actual costs of $0.276/ 
cu yd recently experienced at the Savannah River Plant in the 
excavation of over 1,000,000 cu yd under a cost-type contract 
with fully depreciated equipment. 
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