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property lines. Proper field ties to the property corners and monuments that might be 
in existence within the area must be made. The potential deviation in scaling a distance 
of as much as 1 ft on a 50-ft-to-l-in. scale photographic enlargement results in the 
location of property lines from aerial photographs with error differentials that are too 
great to be tolerable. 

For those areas of low land value, perhaps the accuracies obtained by this method 
would be acceptable for property line locations. In these areas, however, the prop
erties are usually large and the number of survey ties required is relatively small. In 
areas where land values are high, the tolerances that would be acceptable in the loca
tion of properties would not be met by the use of photographic enlargements. As a 
consequence, it is necessary to make field survey ties to property corners and lines, 
in order to determine their most probable location and to eliminate the possibility of 
paying for land more than once. 

The use of large-scale photographic enlargements facilitates the work of the right-
of-way engineer and produces the information desired at low cost. The author does 
not consider that the enlarged aerial photographs wil l satisfy all survey requirements. 
It IS not a cure-all but a tool to be used in conjunction with conventional survey methods 
of acquiring essential data. Considerable savings are possible with the use of photo
graphic enlargements with adequate control, and the results are comparable with those 
normally obtained by usual ground survey methods where the precise location of points 
is not a necessity. 

Preparation of Right-of-Way Plans from Aerial Mosaics 

KEN MOREDOCK, Pennsylvania Department of Highways, Harrisburg 

• WITH THE expansion of the National System of Interstate and Defense Highways and 
the acceleration of completii^ plans and construction, the acquisition of the right-of-
way is a very important facet of the over-all program. 

The Commonwealth of Pennsylvania, in conjunction with the Bureau of Public Roads, 
has adopted the policy that construction cannot start before condemnation and clearing 
of the right-of-way has been completed. 

The former procedure was to do the property investigation and then negotiate after 
the plans were signed by the Governor. This is in compliance with the condemnation 
law in the Commonwealth of Pennsylvania. The same plans were prepared for condem
nation and construction. This naturally hindered the operation of the Right-of-Way 
Department with the result that valuable lead time was lost to complete the necessary 
work involved in property acquisition. 

At the inception of the Interstate Program in Pennsylvania the Right-of-Way De
partment could foresee that additional measures would have to be taken to facilitate 
this standard method of right-of-way acquisition. 

Because a great deal of preliminary work had to be done and it was necessary to 
obtain values for programing, it was decided that certain right-of-way information 
should be acquired in the preliminary design stage. 

The original contracts provided that "Transparent right-of-way maps and aerial 
mosaics, both 24 by 48 i n . , should show the highway right-of-way lines, property lines 
and property owners between and for a distance of at least 100 feet beyond the right-
of-way lines, and the approximate acreage to be acquired from each owner." A copy 
of the pertinent deed for each property owner indicated was to be furnished. 

During the early part of the preliminary design for Interstate 80, known as the 
Keystone Shortway, the Right-of-Way Department, in close cooperation with one of 
the consulting engineers, developed a more refined and workable method for producii^ 
the requirements of the Department. 

The Keystone Shortway is a completely new route, approximately 300 mi of new 
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location, running in an east-west direction through the center of the Commonwealth, 
from the Ohio-Pennsylvania Boundary Line at Sharon to the Delaware River at Strouds-
burg (Fig. 1). The estimated preliminary right-of-way cost for the project was over 
$9,000,000. This paper describes the method now used by the Department. 

METHOD OF PREPARATION 
The preliminary design is usually made on photogrammetric maps scaled to 1 in. = 

200 f t . Using this method affords the opportunity to produce semi-controlled negatives 
for right-of-way use. 

The f i rs t step for the right-of-way work is to obtain the county tax assessor's maps 
for the area contained on the photogrammetric maps. Generally the tax assessor's 
maps contain the name of the property owner and the total acreage for the parcel. If 
the names are not on the map they can be obtained and documented with the aid of the 
tax assessor's office. 

When the study lines are located by the designer they are replotted on the tax as
sessor's map to determine which parcels are affected. The deed search is tabulated 
on a form as shown in Figure 2. The deeds for these parcels are then copied using a 
photocopier. In the event that this is not permitted, copies are requested from the 
county clerk. This work is also performed for contiguous properties so that if any 
shift in the proposed alignment becomes necessary and discrepancies in deeds need 
correction, the information is available. 

On receipt of the deeds, each parcel is plotted and closed using the photogrammetric 
maps to help identify physical boundaries and verify bearings and distances. The par
cels are plotted on a continuous sheet of vellum and to a scale of 1 in. = 200 f t , the 
same as the original photogrammetry. 

Vellum is used because it is more stable and can therefore be used to establish the 
amount of taking and residue. 

On the final determination of the highway, the alignment is transferred to the vellum 
by tracing the location from the final linen. The "taking" limits are established from 
either the cross-sections or computer listings, depending on the method used to de
termine the earthwork quantities. The required right-of-way limits thus established 
allow the following items to be obtained for tabulation: 

1. Parcel number, given as a means of identification. 
2. Acreage taken for right-of-way. 
3. Residue on left. 
4. Residue on right. 
5. Deed book number. 
6. Page number. 

BUCHART ENGINEERING 
Y O R K , PENNSYLVANIA 

BY 
D A T E ' 

D E E D S E A R C H R E C O R D 

P R O P E R T Y OWNER P A R C E L NO. 

S T A T E 
R O U T E 
S E C T I O N 

COUNTY 
TOWNSHIP 

DISTRICT 

D A T E O F 
T I T L E 
S E A R C H 

G R A N T E E GRANTOR D E E D B K . 
P A G E NO. 

A D V E R S E C O N V E Y A N C E S 

Figure 2. 
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The acreage for items 2, 3, and 4 is obtained by the use of a planimeter and is iden
tified in the tabulation to a cut-off date which is noted on the sheet. 

The tax assessor's map and the continuous vellum sheet containing the deed plotting 

P R O P E R T Y P L A T 

t-.R. /909/ 

&/e.4o 

TvACT a(t>) 

Reference- a.a /3B. PS39 

33-3 

DEED ACREAGE- 29.22 ACRES 
REQUIRED RIQHT op lUf lV- 6.87 ACRES 
RESIDUE-RIGHT 14.42 ACRES 
RESIDUE-LEFr 8 .42 ACRES 

Parcel No. 
Route / /? /009 asfae. county 

Owner-
Approximate M.L, Stations - Rt. or L t . 

COi VMff/A Scale /"'200' 

BUCHART ENGINEERING CORPORATION, Consulting Engineers, York, Penna. 

Figure U. 
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is also helpful to the designer. Cases arise where property lines cannot be shown on 
the photogrammetric maps used for design. By reviewing the previously mentioned 
maps, i t can be determined which properties wi l l be severed and access denied. A 
study can then be made to determine whether an access road or damages would be more 
economical. This detail can be very helpful at the public hearings, if questioned. 

After the location of the recommended alignment is approved, semi-controlled f i lm 
negatives are made to a scale of approximately 1 in. = 200 f t . These negatives are 
produced from the negatives of the original flight made for the photogrammetric mapping. 
The orientation is not necessarily the same as the planimetric maps. It is possible to 
"center" the alignment more closely on the right-of-way negatives. Generally these 
negatives are 22 by 30 in. A 6-in. Cronaflex piece is attached on the right-hand edge. 
This 6-in. sheet has the table heading printed on and is unattached so the information 
can be either printed on or typed using a "vari-type" machine. The sheet number is 
also inserted. In Figure 3 the sheet number C/43 indicated that the area was in Clarion 
County and the 43 is cross-referenced to the topc^raphic plan sheet number 43. In cases 
where the right-of-way sheet is partially on two plan sheets both numbers were included. 

The purpose of preparing these data on a f i lm negative (Cronaflex negative can also 
be used) is that blueprints can be produced in any quantity desired. Furthermore, a 
regular photographic print can be developed if needed. 

On receipt of this material, appraisal can be made by the Department to determine 
the value of the property to be acquired. This allows the prc^raming of funds for the 
project. 

When the project is let for final design a somewhat similar procedure has not been 
established. As previously mentioned, construction cannot start until all buildings are 
removed. The policy now dictates that separate condemnation plans be prepared and 
submitted before the final construction plans are completed. This work is done on a 
scale of 1 in. =50 f t . , the same as the construction plans. However, this scale only 
indicates, in the majority of cases, a portion of the property involved. It is therefore 
required that a drawing, preferably 8/4 by 11 i n . , be prepared to show the effect of the 
roadway on the entire parcel. This is drawn at a suitable scale, which may be varied, 
to indicate the desired results. F^ure 4 is a typical property plat. 

On receipt of the condemnation plans scaled to 1 in. = 50 f t , and the individual prop
erty plats, the Department can have appraisals made by local appraisers so that a fair 
settlement may be negotiated. Because the condemnation plans are now separated from 
the construction plans, the necessary signature by the Governor may be obtained before 
the final construction drawings. This results in the provision of the necessary lead 
time required by the Right-Qf-Way Department and produces a much smoother and ex
peditious operation. 

Perhaps the greatest advantage of the 24- by 36-in. photo-type of plan to all phases 
of highway right-of-way work is inherent. The construction-type drawing, as the name 
implies, is just that—a drawing. The designer takes a plain sheet of vellum and starts 
to add lines, or construction details, plus topographic features provided by his Survey 
Corps. 

The emphasis lies in survey lines, then center or base line, then edge of pavement, 
curb, medial and shoulder lines, then drainage lines plus the topographic features ad
jacent to these lines which in his opinion might influence construction. The topography 
in this instance is secondary. If this is compared with the photo map showii^ informa
tion essential to the right-of-way function, plus all building outlines, vegetative cover, 
and soil uses, the distinctive advantage that all of this information is provided automat
ically by a camera becomes clear. The photo-type of plan was shown to the designer 
who had previously used^^ modified type of construction plan with all of its imposed 
lines, and his f i rs t remark was, "Why, it's so simple." Is this not, then, a true test 
of the purpose of any plan? 

The f i rs t person, other than a highway employee, to whom the right-of-way plans 
are assigned, is an appraiser, who in Pennsylvania is an independent real estate broker 
trained to recc^ize property values and juc^e the impact of dams^e to these property 
values as a result of the condemnation. Often the most qualified appraiser's f i rs t step 
in makii^ an appraisal is to make inquiry as to what the plan means in relation to a 
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property; this step has been clairfied to a great extent by the photogrammetric-type 
right-of-way plan. The appraiser, from this plan, can readily determine the type of 
land taken, such as wooded areas, cultivated areas, and scrub land. The plan also 
indicates quite clearly the existing water courses (such as streams, washes, and gullies) 
and also indicates the utilization of the land, such as contour farming and how it wi l l be 
affected by the condemnation. By these additional topographic features he has first-hand 
information first . Tree lines used in conjunction with property plots outline the prop
erty lines in most instances and provide the appraiser with severance information. The 
appraiser is a busy man so any tool provided of this nature for his use makes his job 
that much easier. On an aerial photograph, trees are clearly mdicated, as well as 
field roads used by the owner to travel his property. Such things are essential to the 
appraiser and, with his field information on the buildii^s, he may complete his ap
praisal in his office with the aid of this plan. He can also, in quite a few cases, eval
uate this property with the next without undue influence from the owners. In built-up 
areas he can work from simple base lines and right-of-way lines. 

There was one instance in which the appraiser working with construction-type draw
ings allowed damage due to a chaise in the traffic pattern, assuming the necessity of 
the owner to build a new access road to part of his farm land. The center line and 
survey line, in this instance, appeared about 4 f t apart and he misinterpreted them for 
a raised divisor. The use of the photo type of plan with the explanation that there would 
be a flat divisor would have saved the appraiser an additional trip into the field. Inci
dentally, had he referred to the typical sections of the roadway accompanying both tjrpes 
of plans, he would not have started on the wrong assumption, but he is human too, so 
much can be said of the advantages of right-of-way plans from aerial mosaics from the 
appraiser's point of view. 

A person with the toughest assignment is the negotiator trying to explain any draw
ings (with which he is already familiar) to a property owner who has never seen high
way drawings of any kind. It becomes more a problem of education than negotiation. 
As soon as the owner sees a photo-type set of plans he recognizes landmarks that are 
familiar to him. It is not curiosity on the part of the owner, but he wi l l be found using 
the photc^rammetric plans to familiarize tlie negotiator with his lands. The negotiator 
induces him and the groundwork is laid for successful negotiation, which is the origi
nal purpose. Many of the negotiators have said that the first thing a farmer usually 
does when he is shown this type of plan is to excuse himself and spend the next hour or 
so digging up an old, cracked, and faded photograph of his property before he fixed i t 
up. Here, too, it should be pointed out that when one is dealing with large land areas, 
such as farms, the most practical way to survey such an area is simply by photogram-
metric methods. 

The photo-type plan does not pin down the negotiator to needless and confusing in
formation to the owner on the more detailed drawings. This permits the negotiator to 
assume the role of a negotiator, rather than a construction expert. Should the nego
tiator fa i l in his efforts, the next group of laymen to use the photo plans would be the 
Board of View or jury. Here, too, the advantage of simple, clear plans, with only 
necessary detail is apparent. The photo plans reflect the conditions impartially. The 
Courts are primarily interested in the accuracy of property lines and the extent of the 
takii^. This type of plan immediately supplements this evidence, becoming so to speak, 
a visual aid, and accomplishes considerable savings in time. Expert witnesses, view
ing the plans for the f i rs t time, may temper their ju(%ment by realizi i^ the plans leave 
no vagaries, especially to severance damage; appraisal breakdown by type of land be
comes apparent and conclusions again are more coherent. 

In Interstate work, as well as the 100 percent State projects, condemnation letters 
and a complete set of cutouts colored to show the taking of owner's interests, are left 
with him for study at his leisure shortly after condemnation. Here, in addition to the 
advantages listed under negotiations, the owner himself is given lead time and an op
portunity to bring up design features that may be of special advantage to himself and 
to the State. Such items as drives and crop planting can be taken care of long before 
construction starts. Here again, he is provided with information that is understood 
and helpful. 
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In addition to these many advant^es, there are certain minor disadvantages that are 
now being eliminated as well as possible. As stated earlier, i t has been the practice 
to color the condemnation area of a property to indicate property lines, as the plan 
itself obviously overlaps several properties. This method m some instances tends to 
obscure some of the detail on a photo-type print that could allow something to be over
looked. The suggestion that the lines be shaded or merely outlined is in the process 
of being adopted. As far as toning, the photo line process gives more weight control 
to precise lines and this is supplemented presently by outlining the buildings in the 
drafting rooms, but photogrammetric engineers are doing research on this problem 
and should eventually eliminate the need of any human doctoring, thereby reducing the 
possibility of error, which is always true with conventional plans. 

Therefore, i t is felt that the advantages of the photogrammetric-type of plan for use 
in right-of-way functions in Pennsylvania are inherent, and their continued use in the 
Right-of-Way Department is favorably anticipated. 

Use of Aerial Enlargement Transparencies 
In Right-of-Way Acquisition 
CLARENCE E. HART, Office Engineer, Right-of-Way Division, 
Maine State Highway Commission 

This paper discusses the problems ar is i i^ from the colonial 
background, method of land division, and customs of conveyancing 
in relation to the requirements of Bureau of Public Roads Memo
randums and those of the State's new Land Damage Board Law. 
Use and characteristics of a relatively new photographic plastic 
from which prints can be made in any reproduction machine, at 
any process stage, for use in mapping, appraisal, timber cruis
ing, negotiation, court presentation, location and economic 
studies, and for public hearing plans, all with a reasonable ex
penditure of time and expense, are also discussed. Samples of 
the material and prints are included. 

• I N MAINE, the Ei^lneeringSection of the Right-of-Way Division prepares all maps and 
plans required for the right-of-way function. These consist of the regular taking maps 
at scales of 1 in. equals 30, 50, or 100 ft ; the 50-ft scale predominating; and such other 
plans necessary for land-use studies, appraisal and negotiation use, and case presenta
tion before the Land Damage Board and in Superior Court. 

The requirements of Policy and Procedure Memorandum 40-3.1 and Maine's recent 
Land Damage Board Law make i t necessary to determine accurately the lines of owner
ship of the entire perimeter of every property, even if the property contains hundreds 
of acres and the take is only a narrow strip for widening purposes. Policy and Pro
cedure Memorandum 40-3.1 requires the ties to intersection of new right-of-way with 
property lines, and the specification of total, remainder, and severance areas. The 
new Land Damage Board Law requires that the owner be furnished with a statement of 
determined damages including before-and-after land use and value. Formerly entire 
ownership boundaries were determined only for urban projects, entire takings, the 
Interstate, and in some cases on cutoffs involving severance. 

This is a serious problem in Maine because of its history and character. The State 
dates back to early colonial times, the f i rs t semi-permanent settlement being Fort St. 
George in 1607. It is predominantly rural with relatively low land values. There are 
only SIX urban areas of more than 10,000 population and only fourteen more over 5,000. 
The customs of land division and conveyancing are very inaccurate and indefimte. The 




