The Superconducting Super Collider
Expanding the Role of the Survey Office
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The Superconducting Super
Collider (SSC) will be the most

advanced particle accelerator in the
world. It will provide the United
States with the preeminent facility for
the study of high energy physics.

Located in Ellis County, Texas, the
SSC is constructed within a racetrack-
shaped tunnel, 54 miles in circumfer-
ence and 14 feet in cross section di-
ameter. The required right of way is
1,000 feet wide, an average of 100 feet
below ground and approximately 100
feet in vertical dimension.

Within the tunnel, 10,000 super-
conducting magnets will focus and
guide two beams of protons in oppo-
site directions, approaching the speed
of light. These beams will be made to
collide head-on with the energy of 40
trillion electron volts. The particles

emanating from these collisions will
be studied and generate basic re-
search information which will help
scientists better understand the com-
plexities of the universe.

In May of 1990, Universal Field
Services was hired to acquire the
1,360 parcels of land required for the
project. The land acquisition program
consisted of four different property

types:

and the construction of cooling
ponds.

3. Nine sites for the construction of
monitoring wells.

4. Six thousand, three hundred acres
of subsurface fee for the construc-
tion of the tunnel.

5. The total land area being acquired
consisted of 16,700 acres.

ProJecT OVERVIEW

The greatest challenge Universal
faced was to explain the nature of the
project and overcome the property
owners’ concerns about radioactive
particles circulating at high speeds
beneath their property, and then be-
ing brought together in a collision.
Questions about ground water con-

Eleven survey consultant firms were employed to perform the
boundary surveys and to establish horizontal control on

existing monuments.

1. Two administrative campuses
consisting of 9,500 acres.

ra

. Sixteen 50-acre sites around the
ring for the construction of magnet
delivery shafts, the removal of fill

tamination, radiation, the impact on
the value of their remainders, and
how the tunnel construction might
impact adjoining land all had to be
addressed.

Service

Resources

Corporation

Right-ol-Way Services Since 1971
for

Pipeline Co.’s, Electric & Gas Utilities
Telecommunications D.O.T.’s, Municipalities

« Full R/W and Land Acquisition Service

- Appraisals, Reviews and Agency Permits

» Photogrammetric Survey and Mapping

» Recreation Areas Employee Payroll Service

« Complete Pre-job Cost Evaluations

« Leasing for Exploration, Production or Storage

Service Resources Corporation
404-952-5112

2070 South Park Place, Suite 160 * Atlanta, Georgia 30339
Branch Offices: St. Petersburg, Florida » Charlotte, North Carolina

Inquiries Welcome From Qualified, Available Agents. Send Resume or Call (404) 952-5112.

—

10 INTERNATIONAL RIGHT OF WAY ASSOCIATION



To answer these questions, the role
of our survey section was greatly
expanded. They were responsible for
the traditional tasks of property
boundary surveys, monument recov-
ery, parcel staking, providing rights
of entry, and scheduling information.
In addition, the survey section was
also responsible for providing state-
of-the-art illustrative material to sup-
port all aspects of the land acquisition
program, and assist in mediating
boundary disputes and related prob-
lems with contractors, landowners
and survey firms.

Eleven survey consultant firms
were employed to perform the
boundary surveys and to establish
horizontal control on existing
monuments.

All parcels were referenced to the
Texas Coordinate System (NAD 83)
from these control monuments devel-
oped with the Global Positioning
System and furnished to the contrac-
tors by Universal. Boundary surveys
were performed to meet both state
and national standards. Drawings
were required to be in AutoCad
format and in conformance with

national map accuracy standards.
Example survey boundary drawings,
specifications and special instructions
were provided to the survey
companies.

The survey drawings included
improvements within 200 feet of the
proposed taking. Effecting easements
were also shown, both visible and of
record. All final plats and legal de-
scriptions were certified and submit-
ted with specified supporting data.

AutoCad became the primary tool
to develop and provide this informa-
tion. Supporting software included

Continued on Page 12
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The Superconducting
Super Collider

Continued from Page 11

DCA Coordinate Geometry and Digi-
tal Terrain Modeling Package, and
the Lewis and Lewis Coordinate Ge-
ometry Package. Universal developed
in-house software programs for verti-
cal modeling and horizontal /vertical
intersections. We also developed in-
house programs to process quality
assurance checks on all incoming/
outgoing plats and descriptions.

Certified boundary plats were
required on each parcel. In addition,
a surface contour model was devel-
oped for the entire project. Three-
dimensional horizontal and vertical
models of the project ring were made
using the location criteria provided
by the Superconducting Super
Collider Laboratory (SSCL). These
models were used in developing
three-dimensional. intersections re-
quired for the completion of a legal
description.

General land office original field
note and patent maps on the 168
original surveys covered by the
project limits were used. These pat-
ents were mapped, analyzed and
plotted on aerial photography to
determine if any state ownership
(vacancies) existed, and a complete
report of the findings was developed.

This information provided the
support for three primary reference
sources:

e “All” Drawing: Through the use of
the coordinate system each parcel
surveyed was inserted as a unique
entity into a CADD “All” drawing
which became the basis for many
project drawings. Universal used
this drawing to piece the parcels
together like parts of a puzzle into
a project base map in NAD 83.
Errors, omissions, gaps and
overlaps could readily be identi-
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fied from this drawing.

* Parcel Booklets: These booklets
provided a breakdown of the
project limits on legal size paper,
thereby allowing us to illustrate
parcels in a given project area.

* Baseline Parcel Map: This map was
continuously updated to show the
total taking and parcel parent tract
polylines. (see Figure 1)

The information that was devel-
oped from these reference sources
was tailored for five primary user
groups: the appraisers, agents, emi-
nent domain attorneys, project ad-
ministrators and title.

APPRAISERS

The appraisers were provided
detailed parcel information to help
them in performing the appraisal(s).
The plat and legal description pro-
vided to the appraiser showed and
described the whole property acreage
and included all adjoining owner-
ships. Aerial photography covering
all appraised areas was provided,
and access corridors were defined on
existing maps and special exhibits.

Property sketches were prepared
illustrating the relationship of the
tunnel to the surface. These drawings
provided the appraiser with the dis-
tance and elevation information that
was required to assess damages that
might result from the acquisition.

An index of parcel survey and
location maps, road maps, ownership
maps and subdivision maps were
developed to assist the appraisers.
Drawings showing the contours of
the property, lakes, drainage corri-
dors, access corridors, and flood
zones were also made available to the
appraisers, as well as comparable
sales maps.

AGENTS

The property sketches were used
by the agents to explain to the prop-
erty owners exactly how the project
was affecting their property. The
sketches showed the depth and thick-

Continued on Page 14
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ness of the subsurface taking, and
enabled the agents to answer specific
questions raised by the property
owners. Agents were able to show
the location of the tunnel in relation
to homes, ponds, other improve-
ments and surface features.
Although the 1,000 foot-wide sub-
surface right of way was acquired in
fee simple, the property owners re-
tained the right to drill water wells
through a specified 700-foot wide
area. (see Figure 2) A 300-foot re-
stricted zone (150 feet on each side of
the centerline of the tunnel) within
which no drilling was allowed was
established to protect the integrity of
the tunnel] during and after construc-

tion. The CADD drawings were used
by the agent to review the deed with
the property owner, and illustrate the
sections of the deed that applied to
the restricted zone and the unre-
stricted area.

The agents also had access to all
project mapping. Special exhibits
were developed to assist the agents in
explaining both surface and subsur-
face takings. An elevation sheet was
also developed for the agents that
indicated the depth and thickness of
the subsurface taking.

EMINENT DOMAIN ATTORNEYS

A predominant issue in the emi-
nent domain cases was whether the

construction of the Super Collider
would have a detrimental impact on
the remainder property. In an effort
to determine any damages, Universal
studied all sales located over or near
the ring after the public announce-
ment of the SSC’s location. The re-
sults of these studies show no impact
on the market value of the remainder
property. Interviews were also con-
ducted with the buyers and sellers,
and they reinforced the fact that no
damages existed.

CADD drawings were used in
court to illustrate the proximity of the
sales to the property being acquired.
These drawings were tailored to re-
flect properties of similar highest and
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best use. Three dimensional CADD
drawings were also used to depict the
location of the subsurface in relation
to the surface. The market value of
the subsurface fee being acquired was
determined to be nominal. The draw-
ings were very valuable in court for
illustrating the relationship of the
tunnel to the remainder property to
the jury. (see Figures 3 & 4)

ADMINISTRATORS

Status maps were developed to
show the monthly status of each par-

cel being acquired. (see Figures 5 & 6)
CADD drawings were also used to
show the consistency of appraised
values, current and proposed land
uses, to illustrate the location of the
campus boundary for fencing pur-
poses, and other items that impacted
the project.

In defining the requirements for
the 16 tunnel access sites located
around the ring, it was important to
know the configuration and topogra-
phy of the land and how it could be

Continued on Page 16
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accessed in order to determine ex-
actly how many acres needed to be
acquired. The property contours and
flood plain information provided
essential data on where cooling
ponds could be located and exca-
vated fill stored.

Construction plans required the
purchase of land for utility service
areas to distribute power and pro-
vide refrigeration to the supercon-
ducting magnets. To accommodate
the delivery of the 10,000 supercon-
ducting magnets, sufficient access
and vehicle turning ratio’s were
required. The design requirements
were overlaid onto the parcel
sketches to establish the amount of
land to be acquired. In certain cases,
the owners were allowed to suggest
an alternative configuration that
diminished the impact to their crops,
but still accomplished the objective.
In these cases, Universal was able to
effect a negotiated settlement which
satisfied both the needs of the project
and the property owner.

TimLe

As part of the acquisition pro-
gram, Universal surveyed and de-
scribed all the land being acquired.
In some cases the results of these

surveys showed out parcels, strips
and gores that were not covered by a
deed. CADD drawings were used to
illustrate to the property owner the
difference between what was re-
corded by deed and what the prop-
erty owner believed he owned. This
assisted the agent in explaining how
the discrepancy in title was being
handled.

Several major real estate lenders
held loans on property which was
affected by the project. Many re-
quested that the affected parcels be
grouped so that they could consoli-
date the processing of releases,
thereby facilitating the closing pro-
cess. “Blanket” relecases were ob-
tained from the affected taxing au-
thorities by providing overlays of the
parcels on road maps, school dis-
tricts, city limits, etc.

SUMMARY

The unique nature of the Super-
conducting Super Collider project
demanded many innovated ap-
proaches to traditional survey appli-
cations. State-of-the-art computer
technology was necessary to manage
the integration of surface and subsur-
face acquisition, and to respond to
diverse mapping needs generated
from this complex project.

Many technical applications were
developed by the survey section. A
highly accurate horizontal control
network based on the Texas Coordi-
nate System (NAD 83) was the basis
for much of the work. The X, Y and Z
geodetic coordinates that located the
ring and all campus area boundaries
were provided by the SSCL. This data
was used to develop digital models of
the surface and underground takings
for the entire project.

Universal used both in-house and
consultant staff on the SSC project to
provide the surveys and legal de-
scriptions. The majority of the CADD
work was performed by in-house
staff, which consisted of a survey
manager, three staff surveyors, four
survey technicians, and a data input
operator. The ability of this relatively
small section to quickly and accu-
rately respond to the informational
needs of a diverse group of users was
a key factor in complying with rigor-
ous U. S. Department of Energy
schedules, and to complete the
land acquisition project in a timely

manner. (JRWA)
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