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XNTRODUCTION

Maritime commerce plays a central role in the economic life of the

Puget Sound region. The ports contribute to the economic health

of the region and during the recent recession have often appeared to be
an invaluable source of stability. However, port development and expan-

sion can affect areas with significant ecological value for the natural

environment and reduce space available for recreational and aesthetic

use. ln this context there has been discussion about the extent to

which ports can be expected to expand in the future in terms both of
tonnages handled and of land utilised. Specifically, suggestions have
been made that Puget Sound is well suited for the development of one or
more "super-ports" capable of handling the largest deep-draft bulk cargo

vessels now being built.

The broad issues posed by current and potential conflicts between

the many groups using Puget Sound shorelines for both consumption and
production activities are

detailed examination than could be accommodated within the bounds of

the larger work.
Although the report of the Pacific Northwest River Basins Commission

 commonly called the Puget Sound and Ad!scent Waters Study! also addressed

to be published under the

While port activities are

therein, it was felt that

described and analysed in a forthcoming volume
1

sponsorship of the Washington Sea Grant program.

only one of the productive uses dealt with

their economic significance warranted a more



2
itself to the question of port expansion in its Navigation Appendix, its

projections had to be based on data available up to 1966. But the years

following 1966 were far from being a "normal" period of economic activity

in the region. Historically high levels of activity during 1967 and 1968

were followed by a downturn in the trend of real output which defied
3prediction in the magnitude of its sharpness and severity. Consequently,

it was felt that extending the data base by inclusion of the four years

up to the end of 1970 would yield valuable insights. This monograph does

that and at the same time modifies a number of the analytical techniques

employed in the P.S. & A.W. study. As a result, the predictions presented

herein differ in several important dimensions from those of the previous

study.

The following material is in three parts. In the first section we

derive and present a range of projections of traffic tonnages through

Puget Sound ports up to the year 2000, broken down by commodity classifi-

cations and with separate totals for the major ports of Seattle, Tacoma

and Everett. These results are then compared with those obtained in the

P.S. & A.W. study and some comments are made concerning the salient dif-

ferences. Part I concludes by presenting projections of relative shifts

in traffic tonnages over the forecast period between the three major

ports on the one hand and all the smaller Puget Sound ports on the other.

Part II discusses the land area requirements of port-related commerce,

including the demand for land in industrial parks adjacent to terminal

facilities but not necessarily providing direct access to the water.

Economic activities are first divided into three groups distinguished

by the nature of their ties to waterfront locations. Acreage/employment

ratios are then utilized to derive anticipated land needs over the fore-

cast period for these broad activity categories in each of the three

major ports. The projections of traffic tonnages for each commodity

group set out in Part I are translated into terminal land area needs

by the application of "efficiency ratios." Lastly, the summed require-

ments estimates are compared with total acreages of sites currently

available, and also with the projections of land needs for water-oriented

industry made by the P.S. & A.W. task force.



In Part III A! the causes and consequences of circumstances in

which port-area land is in relatively plentiful supply are analyzed and
the effects of public subsidization of port districts on their investment

patterns are discussed. This discussion is then related to the ensuing
summary of the near-term expansion plans of the three major ports. Part
III B! begins with an attempt to clarify existing usage of the term
"super-port," then proceeds to assess the necessity and desirability of
this type of development, with special reference to the Nisqually Delta
area and to the Port of Everett's plans for Jetty Island.

A few paragraphs of "Summary and Conclusions" precede the Appendix.
Tabular material essential to an understanding of the written text will

be found immediately following the page on which the data are initially
cited. Supported statistical material is grouped in the Appendix.

PART I: TRAFFIC VOLUMES

A. Tonna es b Commodit Grou

The primary data source covering movements of cargo by water is the

series of annual reports published by the Army Corps of Engineers under

the title "Waterborne Commerce of the United States." Information inir4

those volumes permits the calculation of total tonnages handled in a

given year for all but the smallest ports, by type of commodity carried.
A further breakdown differentiates foreign  import-export! traffic from

two categories of domestic traffic. The first of these is called Domestic

Coastwise and relates to traffic between any listed port and other U.S.

ports outside the defined region. For our purposes this means traffic
with American ports not on Puget Sound. Such traffic is actually "foreign
trade" as viewed from the standpoint of the regional economy and is there-

fore included with other import-export traffic in our projections. The

second domestic category is called Domestic Internal. This is defined

as traffic between the listed port and other ports on Puget Sound. Here

both the methods of handling the cargo and the economic forces under-

lying trends in total volume are systematically different than for Foreign
and Domestic Coastwise  F. & D.C.! traffic so that separate treatment

becomes essential.
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into these six commodity groups:

Bulk Grain

Bulk Petroleum

Liquid Bulk

General Cargo
Forest Products

Dry Bulk

Appendix Table A7 lists the individual commodities which are included
in each group. The six groups are designed to be internally homogeneous and
are differentiated mainly by physical characteristics of the goods which
require different methods and equipment to be employed in their handling
and storage.

Appendix Table A9 displays results from our time trend analysis of
tonnage totals by each of the six commodity classifications. The range of
each projection can be seen in Table A8 which identifies the pro]ections
as "Hl," "LO" and "CURRENT." In addition the two left-hend columns of this
table show the actual averages for the four-year period ending with 1970,

and the actual 1970 tonnages, for purposes of comparison. "CURRENT"
pro]ections are summarized in Table 1, which also sets out  in brackets!
the comparable results arrived at by the P.S. 6 A.W. researchers. In
most cases the "LO" pro]ections were derived by extrapolating the linear

time trend while the "HI" estimates were arrived at by extending a log-

linear relationship. The figures so obtained have been modified in cases

where the linear time trend suggests large absolute declines in future

traffic not substantiated by other evidence or where the log-linear

relationship yields growth rates far in excess of those implied by known
constraints on supply. The "CURRENT" figures, however, could be called
"best guess-timates" since they were arrived at not by applying any
mathematical formula but rather by a ]udgmental weighting process

implicitly affected by our knowledge of the entire set of relevant
variables. However, the factors assigned the most weight in this process

can be specified:

 a! The extent to which the log-linear functional relationship

between traffic volume and time  the basis for most of the "HI"

There are over 150 individual commodities and closely related commodity

sub-groups for which tonnage records are kept in the "Waterborne Commerce"
5volumes. In order to simplify tonnage pro]ections these were combined



projections! provided a better "fit" to the data than the linear

relationship, or vice-versa.

 b! The extent to which the time trend established over the base

period employed in the P.ST & A.W. study �952-1966! was altered

by the incorporation of more recent data from the years 1967-
1970 and/or by omission of data from the earliest four years

of the base period.

 c! Information provided by independently derived pro!ections of

closely correlated economic variables. A number of instances

in which such correlations were considered significant are dis-

cussed in detail.

 d! The significance for the specific commodity group of anticipated

changes over the forecast period in such dimensions as technolog-

ical innovation; emerging constraints on the supply side of the

market; and the growth in market demand for principal products

contained in the group.

A special problem related to point  d! above was how to take account

of the emerging potential for expanded U.ST trade with mainland China

since translating that potential into tonnages of specific commodities at

this time is next to impossible. Our progections have therefore been

based on the assumption that slow growth in U.S. trade with China will

offset to some extent the combined effects of an anticipated levelling off

in the recent rate of increase of traffic with Japan, together with a

decline in that portion of civilian commercial cargo which is related to

the level of hostilities in Southeast Asia.

The tables deal first with General Cargo which is a residual category

including all commodities not elsewhere classified. Despite this fact, the

way in which the other categories are described means that the extremely
wide variety of individual items included in this category  e.g., cars,

candles, canned crab! nearly all come under the heading of fully processed

or semifinished products. The General Cargo category therefore exhibits



relatively high values per ton and includes container traffic as an impor-
6tant subcomponent. This high value of General Cargo justifies the utili-

zation of costly facilities and skilled labor in its handling and storage,

making this type of traffic a prime source of gross revenue from the stand-
point of each port authority.

Examining the regression results in Table A9 for Foreign and Domestic
coastwise shipments of General Cargo, we observe a compound growth rate over
the complete time period of almost 3X, but. also note that the rate has
risen in recent years to a current range of between 3.5X and 4.0X per annum.
Confidence that this recent increase in the rate of growth represents a

sustainable advance to higher volumes stems from independent predictions

that the volume of U.S. foreign trade  both exports and imports! will grow

at higher rates during the last half of the seventies. This confidence7

is reflected in the fact that "CURRENT" projections in Table A8 are sub-

stantially higher than the "LO" figures obtained by extrapolating the linear

trend.

The P.S. & A.W. study asserted that there exists a close correlation

between G.N.P. and the volume of waterborne commerce and used this relation-

ship to justify a substantial upward revision of most of the figures
derived from time trends. But a very large and consistently growing

portion of G.N.P. is made up of "services" which bear little or no
relationship to the volume of tangible goods moving in maritime commerce.

For this reason a more valid comparison is with the production or consump-

tion of manufactured goods, rather than with total G.N.P., and since

goods output is predicted to increase at rates approximately 5.0X lower
than total G.N.P. as the economy becomes increasingly services-oriented,

8
the P.S. & A.W. adjustment appears to inflate their results.

It turns out that total  durable plus nondurable! goods consumption

is a very good explanatory variable when used to predict General Cargo
F. & D.C. tonnages, retaining its significance even when time is also

9
included in the regression equation.

Domestic Internal  D.I.! traffic in the General Cargo category has

followed no discernible trend over time, fluctuating around the one-million-

ton mark throughout the last twenty years. The growth of the region in



terms of population and income will exert a positive influence on this

volume, but will continue to be offset to some extent by improvements

in the relative cost and speed of truck transport on the state's expanding

network of improved roads. The "CURRENT" prediction is therefore for

modest growth at a compound rate of less than 1X per annum.

2, Forest Products

Forest Products is a category for which the P.S. & A.W. projections

are unambiguously too low. That this is so can be confirmed by noting

that the actual tonnage in 1970 at 14.7 million is 3 million tons greater

than the 11.7 million projected to be reached by the year 2000 ' While our

regressions obtained a good "fit" with log-linear relationships implying

compound growth rates in the range of 10K per annum, the absolute tonnage

figures resulting from applying a rate of this magnitude over the fore-

cast period are unreasonably high in the light of the supply constraints

embodied in the forest products industry's commitment to sustained yield

policies and rising pressures to dedicate additional public lands to

"wilderness" uses. Since the linear relationships also exhibit good "fit,"

the "CURRENT" projection is derived from them. An attempt was made to

use building construction statistics as an explanatory variable but its
10

use added nothing to the explanatory power of the time variable, possibly

because construction is only one of the important uses of the wide range

of products included in this group.

For the Domestic Internal subcategory of the Forest Products group,

all time trends indicate an absolute decline in traffic over the forecast

period. Inspection of the base period data series, however, reveals that

the declining trend has levelled off since 1965 so the "CURRENT" projection

is for a continuation of recent annual volumes of about eight million tons,

3 ~

Since the largest single component of the Dry Bulk group consists

of sand, gravel and rock, it was anticipated that construction activity

would closely parallel the tonnage series for this group and that inde-

pendent predictions of future construction volume could be used as a



check on expected increases in traffic. That correlation was disappoint-
ingly weak, but on the other hand, the time trends for this category are11

strong and relatively consistent, especially for F. & D.C. traffic.

4 ~ Bulk Grain

Table A4 shows that the amount of grain shipped in bulk between Puget
Sound ports in recent years has been negligible. Since there is no reason
to expect a resurgence of this traffic, no Domestic Internal projections
are given. The "CURRENT" projections of F. & D.C. traffic are almost
identical with the "HI" estimates derived from the log-linear relationship
and imply compound growth rates of about 2.5X per annum over the forecast
period. This growth rate is in line with conservative projections of the

12growth in Asiatic demand for North American grains. It also reflects
the fact that both Seattle and Tacoma will be offering grain exporters
competitively attractive services over most of the forecast period through

13

their existing and projected modern, high-capacity grain terminal facilities.

5. Bulk Petroleum

The Bulk Petroleum category is probably the most difficult one for
which to make forecasts, especially with respect to F. & D.C. traffic
which exhibits the extremely weak time trends shown in Table A9. In addi-
tion there are all the uncertainties involved in the plans to ship quantities of
a ude oilfrom the Alaskan terminus of the proposed North Slope pipeline in
lieu of existing supplies presently piped overland from Alberta. Although
the time element is as unpredictable as many other aspects of this project,
it can be asserted with confidence that significant quantities of North
Slope oil will not be reaching Puget Sound ports before 1977 at the earliest.
After that date the "CURRENT" projections of F. & D.C. tonnages may begin

14
to look somewhat low.

The North Slope uncertainties have a negligible impact on the volume
of Domestic Internal shipments, which also display much stronger time
trends over the base period years. For this traffic, the "CURRENT" projec-
tions are larger than those made in the P. W. & A.W. report, a discrepancy
arising out of the assumption in that study that growth in the regional



market for petroleum products would result in the building of more intra-

regional pipelines instead of  rather than as well as! causing some growth

in the volume of interport traffic.

6.

The Domestic Internal component of Liquid Bulk traffic is quite small

in absolute terms and it fluctuates er'ratically over the base years. Time

trend regressions provided no useful information in forecasting this traffic

so the assumption was made that the relatively new handling and storage

facilities at the Port of Tacoma together with unused capacity at the Port

of Seattle would provide a competitively attractive environment for shippers

and result in modest growth in volume commensurate with rising market demand

for the products included in this group. The "CURRENT" projections are for

rates of growth consistent with the 3.7X growth rate expected for the Food

and Kindred Products industry, which is a major user of commodities shipped

as Liquid Bulk.
15

B. Tonna es b Individual Ports

For each commodity group, total tonnages for each of the two major

traffic classifications were obtained separately for the three major ports
16of Seattle, Tacoma and Everett. These annual totals cover the entire

period from 1952 through 1970 and were used to derive time trends for each

major port in each commodity group. Summing of these projections over com-

modity groups then produced future total tonnage estimates which were

checked by comparing them with totals arrived at by extrapolating the

historical shares of each major port into the future and applying the

resulting ratios to the all-ports commodity group totals arrived at in the

preceding section.

1 ~ Port of Seattle

With respect to General Cargo it should be noted that the Port of

Seattle has led in the provision of extensive modern facilities for the

handling of containerized cargo, making provisions to accommodate substantial

volumes of this particular traffic well in advance of current requirements.

In so doing the Port Authority assumed considerable financial risk but

10



subsequent events have vindicated the policy followed since Seattle has
experienced a very rapid rise in container shipments making it the leading
Puget Sound port in this category and the largest port on the West Coast

17
in tonnage of Overland Common Point cargo.

Our projections of the port's share of General Cargo traffic in Table 2
show that Seattle's present domination is expected to continue throughout
the forecast period. In fact, an increasing share of this traffic is antici-
pated during the later part of the period as proportionately more General
Cargo is handled in containers, reducing still further the fraction of
General Cargo shipped through those smaller ports which lack expensive
container-handling facilities.

For Forest Products, while "CURRENT" projections call for a modest
rise in absolute volume, Seattle's share of this cargo is expected to decline
throughout the forecast period. Commodities included in this category are
characterized by relatively low values per ton and present handling methods
call for the use of large waterfront areas for low-yield operations such as
log storage. Compared to the smaller Puget Sound ports, Seattle therefore
faces a rising level of comparative disadvantage in attracting and retaining
this type of traffic because of its high waterfront land values based on
competition for space by more intensive uses.

Seattle's share of Dry Bulk cargo is predicted to rise moderately
over the forecast period. The principal subcomponents of Dry Bulk are
sand, grave1, rock, cement, alumina, dry chemicals and fertilizers; so that
volume varies with activity levels in the construction, chemicals, aluminum
and agricultural industries. But there is general agreement that the
Pacific Northwest aluminum industry has entered a period of slow growth

18relative to that of chemicals and construction. Since the alumina com-
ponent of Dry Bulk totals is shipped through Tacoma and Everett, Seattle's
proportion of future Dry Bulk traffic will tend to reflect the higher

19growth rates of the other industries mentioned.
Seattle's export-import traffic in Bulk Petroleum is not large and

all indications point to its becoming even less important than heretofore.
F. & D.C. petroleum shipments are increasingly carried in extremely large
tanker ships requiring specialized handling facilities justified only by
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the proximity of either a ma]or refinery or a pipeline terminus, neither
of which has been suggested for Seattle. On the other hand, Domestic
Internal traffic between Puget Sound ports in petroleum products is
largely a function of the level of regional demand in the product market,

20
which is expected to grow at a compound annual rate of approximately 3.5X.

The traffic in Bulk Grain consists entirely of export-import shipments
which were divided between Seattle and Tacoma in roughly equal shares up
until the mid-sixties. Since then Seattle's share has risen to about 10X
of the total, but this dominance is expected to erode over the forecast
period as Tacoma's planned new grain-handling facility is completed and
brought into active operation.

Liquid Bulk accounts for less than 1X of the port's total tonnage
volume so even large fluctuations in this category have little effect
on the overall forecast. Completion in the late sixties of substantial
new facilities for the handling and storage of bulk liquids at the Port
of Tacoma resulted in a sharp increase in its share of that traffic,
some of the increase representing a diversion of shipments from Seattle.
The "CURRENT" forecast indicates further erosion of Seattle's share to
something slightly over one-half of the all-ports total by 2000.

The bottom line of Table 2 shows an increase over the entire forecast
period of about 4X in Seattle's share of total tonnages of all commodities.
This gain will result from the indicated increases in the port's relative
share of General Cargo and of Dry Bulk which in turn are based on the
expectation that the port will maintain its lead in containerized cargo
handling and that the Port District will remain the population hub of
the region.

2. Port of Tacoma

Tacoma's share of F. 6 D.C. General Cargo traffic has approximated
14X of the all-ports total over most of the last two decades, slipping
lower only during the late sixties when Seattle's earlier investment
in container facilities attracted an unusual share of that new and bur-
geoning traffic to the larger port. Since that time Tacoma's Port Authority
has been actively competing for this type of cargo and has succeeded in
restoring its historical share of General Cargo volume. An expectation

13
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that Tacoma will further increase its share of General Cargo is implied in
Table 3 which forecasts & share of 15.4X by the year 2000. Since a rising
share is also predicted for Seattle  see Table 2!, both large ports will
be gaining relative to the smaller ports which are at a severe disadvantage
in the competition for container traffic. Tacoma's ability to sustain and
expand this traffic is solidly founded on the supply of ample dockside
acreage available for backup space as effective demand rises.

This reserve of waterfront acreage is also a factor in the prediction
that Tacoma's share of Forest Products traffic will increase to approximately
20X of the all-ports total over the forecast period, in contrast to the
anticipated decline in Seattle's share of such cargo. Pressure on the

supply of dockside sites in Tacoma is less intense, so that wood chip and
dry log storage will continue to be an economically viable user of substantial
acreage.

While Tacoma's share of Dry Bulk volume is expected to remain roughly
at present levels over the forecast period as a whole, some erosion in

the earlier years is indicated in Table 3. This reflects the previously
mentioned slow growth prospects for the Pacific Northwest aluminum industry,
together with the fact that alumina accounts for a large fraction of the
port's total Dry Bulk tonnage.

The prediction that Tacoma's share of Bulk Petroleum shipments will
increase somewhat over the forecast period rests largely on actual tonnage
figures for Domestic Internal traffic during the past half-dozen years
which show volume through the port rising somewhat faster than that for
all Puget Sound ports. This fact, considered in con]unction with estimates
of growth in the regional market for petroleum products, helps to confirm
the strong time trend regression results set out in Table A13.

The port's share of grain shipments has fluctuated widely in recent
years, rendering time trend analysis unhelpful. Lately, Tacoma's share

has sunk to an historical low, as Seattle's terminal facilities have entered

active operation. But recovery towards parity in grain trade volume is

implicit in the firm commitments now completed between the Port Authority

and Continental Grain Company to erect a comparable facility on the south

shore of Commencement Bay. Continental's far-flung network of forwarding

and storage facilities, taken together with independent projections of

15



growth in export demand for grain,providesreasonable assurance that the
new grain terminal will progress towards capacity utilization during the

21
forecast period.

While Liquid Bulk is not an important cargo category in terms of
overall tonnages, it is expected to grow along with the chemical and food
processing industries for which its component commodities provide inputs.
Tacoma is in an excellent position to expand its share of such traffic
through the inducement offered to shippers by its modern, temperature-
controlled facilities for handling and storage of these commodities.

3. Port of Everett

In the absence of an expensive and financially risky commitment to

provide extensive facilities for handling and storage of container cargo,
Everett's share of regional General Cargo traffic is expected to decline
somewhat over the forecast period, although absolute tonnages will never-
theless rise by almost 40X. Since General Cargo accounts for only about
3X of the port's total traffic volume, this prediction by no means implies
that the port's activities are headed for long-term decline. On the con-
trary, the outlook for. future traffic in the port's traditional specialty
of Forest Products is for further modest increases which will result in

more than one-quarter of all regional traffic in this category being
moved through Everett's public and private terminals by the end of the
forecast period. This optimistic long-term outlook does not eliminate
the probability of some sharp fluctuations over the next few years due
to the effects of stricter pollution control standards aggravated by

important instances of plant obsolescence.
Strong time trend results were obtained for the important Foreign

and Domestic Coastwise component of Forest Products traffic, giving added

significance to the projections made. For the Domestic Internal component
the time trends are weak, but consistent in direction, yielding a clear

indication that traffic volumes can be expected to level off over the

forecast period. An absolute decline in this type of cargo is conceivable
due to increased competition from highway transport which, if it materializes,
would make the "CURRENT" figures appear somewhat high.

The time trend regression results for Dry Bulk traffic are uniformly

16



strong and consistent, enabling us to predict steady, if unspectacular,
growth in volumes handled. Since an important fraction of Everett's
Dry Bulk cargo consists of alumina destined for the Montana smelter of
the Anaconda Aluminum Company, total Dry Bulk volume will be affected
by the anticipated slow growth in aluminum output alluded to earlier.

Bulk Petroleum accounts for less than 1X of the port's total
tonnage and there is little reason to expect that volume will increase
at any more rapid rate than has been forecast for regional petroleum
products market demands

4. Other Pu et Sound Ports

Table 5 is largely self-explanatory. The only commodity categories
in which "other ports" are predicted to make volume gains over the fore-
cast period are Bulk Petroleum and Liquid Bulk, the latter a minor cate-
gory in terms of absolute tonnage. The commodities included in these two
classes require specialized handling and storage facilities which operate
most efficiently at high rates of volume, making it uneconomical for most
small ports to offer adequate service to shippers. At the same time,
especially in the case of Bulk Petroleum, there are a number of advantages
in locating such facilities adjacent to refinery installations but at a
distance from any large general cargo port, since both the ships themselves
and the unloading process have different characteristics from those of the
typical vessel calling at a multipurpose port. For these reasons it is
expected that the share of traffic in these commodities handled by special-
purpose ports, such as the Cherry Point installation north of Anacortes,
will increase. It is also anticipated that one or two new special-purpose
port sites will be developed by the end of the forecast period, a subject
on which more is said later.

For all other commodity categories a relative decline in the share of
traffic is projected, based largely on the superior ability of the larger
ports to cultivate new markets for their services; the expectation of con-
tinuing  albeit slower! movement of population towards larger urban centers;
and the comparative advantage enjoyed by large ports in financing extensive
capital improvements required by the latest cargo-handling technology.
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PART II: PORT-RELATED LAND RE UIREMENTS

A. Estimation Procedure

The value of waterfront land derives from its limited availability and

its ability to lend itself to a variety of uses, one of the most important

being its use as a terminal point in the movement of goods by water. The
relatively low cost of this mode of transport makes it especially attractive
to those industries in which transport charges account for a large fraction

of total costs. The necessity of providing sufficient usable land has

led many ports to locate near the mouth of a river where there is usually
an extensive amount of flat land suitable for development. Functioning

not only as the terminus of marine shipments but also as a transfer point
for movement from one mode to another, such a location is usually well

served by most if not all modes, particularly rail and truck. Thus

there are advantages even to industries not necessarily associated with

maritime commerce in locating within a port area. Specifically, these

advantages include the availability of prime industrial land, the quality
of transport linkages, and the benefits of proximity to other related

industries.

Because of the basic inelasticity of supply, however, as the marginal

value of waterfront land rises, those industries with greater price

elasticity of demand will tend to move further away while those whose

demand is relatively inelastic will come to occupy a larger proportion

of the waterfront area. Industr'ies with inelastic demand include those

which are less able to substitute nonwaterfront for waterfront land

and, of these industries, those which possess a low ability to substitute

other inputs for land and/or for which the marginal productivity per unit
22

of land is high will exhibit the greatest degree of inelasticity.

It follows that industries found within the waterfront area might

usefully be grouped into three categories. The first consists of acti-
vities exhibiting highly inelastic demand for waterfront access. Such

industries which are directly dependent on water access include, in

addition to terminal operations, boatbuilding, fisheries and industries

with high transport costs such as cement, stone and gravel. The second
group of activities is linked to those in the first category either
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through inputs  stevedoring, marine supplies! or outputs  fish processing,
wood productsg so while it is not necessary that they have direct access
to the water there are substantial advantages in proximity to Group I

activities. The third group consists of those industries and uses

 agricultural, residential, most retail! which locate in the port area
for reasons unrelated or only weakly related to deep water access.

Ideally these three groups would be segregated geographically with the
first category located directly on the water, the second adjacent to
the first, and the third farthest away Partly because of historical

"accident," however, there are actually, at any moment of time, a
number of non-water-related industries located on or next to the water-

front. Their location decisions were often made before the differenti-

ation in value between waterfront and non-waterfront land had become

significant and subsequent investment in fixed capital has helped create
a reluctance to relocate. Over time, however, the location of industries

tends to form a pattern of successive layers, with the third group

moving further away as the demands of the first two rise and additional
23

supply of space becomes increasingly constrained.
This being the case, it should be possible to estimate the growth

over time of industries located on or near the waterfront and, assuming

an increase in their demand for land proportionate to this growth, to

project the amount of waterfront land they will occupy. Since Group I
requires a location immediately on the waterfront, supply is severely con-
strained as there can be little expansion inland by definition, and

extension along the shoreline is confined to areas with adequate water
depth and appropriate topography. In some cases additional frontage
can be provided only by costly techniques such as filling, dredging, or
erection of floating piers. Where these conditions prevai], the rate of
growth of Group I activities will provide an indication as to when such
projects may be economically feasible.

Before detailing the procedure users it might be helpful to summarize
the foregoing discussion by way of three assumptions and the hypothesis

they suggest:

Assumptions: �! The supply of waterfront land suitable for port-
related uses is strictly limited.
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�! Rents for this land are rising over time
because of increasing marginal productivity

�! Economic activities directly and indirectly

dependent on waterfront access  Groups I and

II! extract a higher marginal value product

from this land than other activities  Group

III! presently located there.

Hypothesis: Group I and II industries will progressively outbid
and displace those activities which are less dependent on waterfront

access.

To assess the validity of these assumptions and to test the hypothe-
sis, the ma!or Puget Sound ports of Seattle, Tacoma and Everett were
examined. The procedure used is outlined below, followed by a discussion
of the results for each of the three ports. Information was obtained
from a variety of sources including port authorities, city and county
planning departments, state agencies, and the federal government.

B. Industrial Land

Much of the data used to arrive at pro!ections of industrial acreage

was obtained from research done by the Puget Sound Governmental Conference

as part of their effort to devise a computerized land activity allocation
model. For this purpose they divided the relevant four-county region

into analysis zones and then allocated 1966 employment by industry to
each zone using information from the Washington State Employment Security
Department. These estimates were updated to 1970 and then pro!ected
ahead to 1990. The procedure by which this information was translated
into land estimates utilized land-employee ratios and went as follows:

1. The analysis zones included in the port areas of the three
citiee were identified and 1966 employment data were tabulated

by industry for each zone. Maps in the Appendix indicate the
port area boundaries defined by this process.

2. Employment estimates were summed over analysis zones to derive
an industry total for each port area.



3. Ratios of acres per employee for 1961 obtained from the Puget

Sound Regional Transportation Study were applied to industry
employment totals to arrive at acreage estimated by industry

24
for each port area.

4. These were summed over industries to yield a total industrial

acreage figure for each of the three major ports.

5. The same procedure was applied using employment projections
for 1990 and acres/employee ratios for 1985 to obtain total

industrial acreages for 1990. The 1966 figures were then sub-
tracted to arrive at a forecasted increase in acreage for each

area over the period.

6. The P.S. & A.W. Study estimated that 25/ of an industrial area
25

was taken up with streets, highways and railroad rights-of-way.
Therefore, an additional one-third of the increases forecast

in Step 5 above was added to account for such uses.

The estimated number of acres in industrial use for 1966 and 1990

is shown in Tables 6 and 7. It should be noted that the land/employee
ratios shown represent only net land in use, not the gross holding of
the industry or firm. The Washington Department of Commerce and
Economic Development has estimated that net land in use varies from 50K
to 100X of total land held. This fact affects the forecasts in two26

ways. First, to the extent that employment increases come from expan-
sion of existing firms, some of the additional acreage needed will come
from land already held by the firm. But where employment increases come

from the establishment of firms new to the port area, their land pur-

chases will likely exceed the net amount used in the ratios. Thus in
the first case projected increases probably overstate the amount of
undeveloped land required and in the second case underestimate it.
Since both kinds of development are anticipated, errors introduced by

the use of net ratios will be largely offsetting.
An alternative approach would have been to use ratios of land to

output. These might be more stable since with the acres/employee ratio
there are at least two factors systematically working to change the ratio.
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First, the number of labor hours per unit of output falls through time
as manufacturing processes become more capital intensive and labor produc-

tivity rises. Thus employment may be falling even though output is
rising. Second, changing manufacturing processes have resulted in plant
designs becoming maze land extensive with fewer new plants occupying
multistory structures. Both of these trends operate to increase the
acres/employee ratio over time However, a counteracting influence comes
into play when increasing scarcity of suitable land develops pressures
to combine greater quantities of capital and of labor with each unit of
land. The net effect of these various influences is difficult to assess,

but the consensus seems to be that the ratio will rise at an average rate
27of about 1.0X per decade, The Puget Sound Regional Transportation Study

used different growth rates in the ratio for each industry but they

averaged about 10/.

Although utilizing a land/output ratio would minimize the effects of
increasing labor productivity, it would still be necessary to allow for
increases in the ratio over time resulting from the second trend mentioned.

But the major drawback of this approach is the lack of reliable projections
of output at the state or regional level. Employment forecasts are simply
much easier to find.

C. Terminal Land

The method used to project terminal requirements is similar to that

used for industrial projections except that the ratios used were derived

by relating tonnages of commodities shipped to land needs rather than
estimating these needs from projected employment. These "efficiency
ratios" can be thought of as functions of current goods-handling techniques

which in turn are influenced by technological innovations, various insti-

tutional factors such as union rules, and especially by changes in

relative prices of factor inputs, including land. The procedure can be

explained in the following way:

l. Efficiency ratios were estimated for each commodity group for a

base year of 1966 and for the forecast years of 1980 and 2000.
The estimated ratios for the base year took into consideration

26



data both from the ports and the P.S. & A.W. study on average

handling rates. For the forecast period ratios were derived

from the most efficient cargo-handling techniques now employed

and it was assumed that such techniques would be in general

usage by Puget Sound ports by the end of the forecast period.

2. The appropriate ratio was applied to commodity group tonnages

for the given port  refer to Part I! to arrive at an acreage

estimate for each commodity group.

3. These estimates were then summed over all commodity groups to

arrive at an estimate of total terminal land requirements for

the port.

4. Finally the results obtained from projecting industrial land

were added to the projections of terminal land needs to give
28

total land needs shown in Table 9.

The column headed Tons/Acre in Table 8 shows, for each type of cargo,

the ratio applied to tonnage totals to arrive at estimated land require-

ments. The bracketed figures appearing in this column are the ratios

used in a similar manner in the Land Needs sections of the P.S. & A.W.
29

study.

In estimating the ratios for general cargo, it was realized that the

two largest ports handle disproportionate amounts of containerized cargo

for which the tons/acre ratio is much higher than for conventional general

cargo. In an effort to adjust for this difference and to recognize that

the largest ports are likely to continue to lead in applying innovative

techniques for handling all general cargo, we apply a higher ratio to the

traffic projected for Seattle and Tacoma than is used for the other ports.

While the newest specialized  container-on1y! terminals operated by

the New York Port Authority at Port Elizabeth, N.J,, have recorded

tonnages per acre per year im the range 17,000 to 27,000, the most effi-

cient Port of New York terminals which handle both containerized and

conventional cargo operate at something in excess of 13,000 tons per
30acre per year. While the 13,000-ton ratio used for Seattle and Tacoma

in Table 8 may therefore eem low since it is not expected to be achieved

until 1980, it must be kept in mind that even then the pressures for
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high-intensity land use will be lower in Puget Sound ports than at present
31

in the Hew York area.

In regard to Bulk Grain, it was previously assumed that grain terminals
would be operating at designed levels of handling capacity by 1980, an assump-
tion which appears unrealistic when the "CURRZNT" projections of total grain
traffic in Table A8 are compared with the rated capacities of Seattle's new
terminal plus Tacoma's planned facility. The ratios used for Bulk Grain were
therefore lowered to conform with the newer projections.

Finally, in considering terminal land needs for petroleum it is
especially difficult to separate terminal land use from productive process
land use. Industry spokesmen have indicated on several occasions that at
least one new petroleum-handling facility will be constructed on the Sound
by the end of the forecast period and the smaller ratio is based on this

32
expectation.

D. Land Re uirements of Ma or Ports

1. Port of Seattle

Seattle's anticipated land requirements are the largest, with Table
9 calling for an increase in industrial land of close to 800 acres over
the period 1966 to 1990. No allowance is included in the t able for space
required by new road and rail rights-of-way since the areas into which
water-oriented industry must expand are not undeveloped land but consist
of sites already served with an established network of transport corridors.
Some revamping of access routes may be necessary to match the requirements
of the changing land use pattern but the total acreage devoted to access
space will probably not arise. Adding in terminal land projections raises
the total additional industrial land requirements to approximately 1,000

acres by 1990.

There is insufficient unused land in the port area to accommodate
this much growth. An Industrial Land Surve recently completed by the
City of Seattle states that there are 477 acres of potential industrial
land available in the Duwamish Industrial District, but this includes
land categorized as "under::tilized" and "residential." Of 509 sites
located in the Duwamish Ualley only 276 were listed as vacant and only
67 of these were over on acre in size. Seven vacant sites were between

33
10 and 20 acres in size.
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We conclude that land use in this area will become more intensive

over the forecast period. The acres/employee ratio will rise at less than

the "normal" rate or may even fall, new industries will tend to locate

elsewhere, and existing industries, without strong water orientation, will

be induced to relocate Some will move to suburban industrial parks and

others without specific ties to Seattle may be attracted by the relative

abundance of industrial property in Tacoma. Group I and II industries

with strong ties to the waterfront will increase their existing dominance

of the port area. This process can be seen in the pattern of recent

land acquisitions made by the Port of Seattle. Since 1962 when the Lower

Duwamish Industrial District was created, the Port has acquired over
34

280 acres of waterfront land in the area below Spokane Street. More
35

recently the old Boeing Plant No. 1 was acquired by the Port to form

part of Terminal 115, the old Parr Warehouse also originally owned by

Boeing was purchased, and negotiations are underway with the Shell Oil
36

Company to buy some of their Harbor Island holdings.

2. Port of Tacoma

Table 9 shows that the 568 acres of industrial land estimated for

Tacoma in 1966 are expected to increase to 804 acres by 1990. This

increase of 236 acres represents a 41.6X addition over 24 years. Making

allowance for road and rail access to newly developed sites and adding in

the expected increase in terminal land requirements raise the total

additional acreage requirement to 487 acres. Since a recent study,
37

Industrial Area Anal sis, indicates that almost 1,400 acres of unde-

veloped land are presently available in the port area, and the Port

Commission estimates that over 800 acres of Port-owned industrial property

are currently available within its Industrial Development District,
38

there appears to be an ample supply of suitable land on hand to meet all
needs anticipated over the forecast period. In reaching this conclusion

it is important to note that the requirements considered include those
of a number of Group III industries with extremely weak orientation to

the water. Because of the large amount of industrialLy zoned land in

the vicinity of the port, it can be assumed that this area will absorb

the ma!or portion of industrial growth for all of Pierce County, as

32



will be discussed in Part III '

3, Port of Everett

The increase of 112 acres in industrial land and required access

space shown in Table 9 could be accommodated on existing vacant land,

but needs for terminal lands are also expected to increase by about 120

acres by 1990. A great deal of this increase in terminal land require-

ments is based on projected growth in Forest Products traffic. Some of

this increased traffic will be handled in expanded Port Commission

facilities such as the planned new wood-chip loading complex, but some

will flow through private terminal facilities whose land needs have

already been projected under the "industrial" category. The double

counting effect previously mentioned therefore applies to the Everett

figures more than to those for the other ports. Nevertheless, the fore-

casts suggest enough expansion of port area land needs to exert pressure

on existing Group III industries to relocate away from the waterfront.

Furthermore, since Group III users presently occupy only a small fraction

of waterfront land, it can be predicted that some expansion of usable

waterfront land by way of filling, dredging and/or pier extension will

become economically feasible before the end of the forecast period.

E. Relationshi to P.S. & A.W. Land Use Forecasts

The P.S. & A.W. study predicts that approximately 17,130 acres of

land will be needed by the year 1980 and 29,010 by the year 2000. These
39

figures represent increases of 9,630 and 21,500 acres respectively from

the 7,500 acres inventoried as being in use in 1963. Why are those esti-

mate~ eo much higher than the figures presented herein?

The main reason for divergence in the projections of terminal lands is

the difference in traffic forecasts. In the aggregate their tonnage forecasts

are 2.4X higher for 1980 and 22.5X higher by the year 2000. However, the

P.S, & A.Q. researchers predicted only nominal growth in the volume of Forest

Products traffic which they felt could be handled with no increase in terminal
40acreages. In fact, traffic in Forest Products commodities has experi-
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enced consistent growth and presently exhibits the potential for further

expansion, albeit at somewhat lower rates than in the past. Because of

this, and because Forest Products has a relatively low "efficiency
ratio> our total incraaoe ia acreage requirements for terminal lands by the year

2000 is slightly higher than the P.S. 6 A.W. projection even though

acreage needs for most commodity categories are lower.

In forecasting needs for industrial land one of the major reasons

for disparity is a divergence in the definition of a "water-oriented"

industrial use. Such industries are described in the P.S. 6 A.W. study

as those "that require or gain a significant advantage by nearness to

water transport facilities" but "nearness" was defined as any distance

inland "to a maximum of about five miles from a possible deep water

transport terminal." We felt this was too great a distance since once

the industry is a sufficient distance from dockside to necessitate the

use of common carrier transport to move the goods to the terminal loca-

tion, it then becomes a completely arbitrary decision whether it need be

5 miles away or 6 or 10, and other locational factors will then exert

a dominating influence. Thus, for example, land in Renton and Bellevue

was included in acreage both in use and potential use, for water-oriented

industries by following the P.S. & A.W. definition.

The second main difference lies in the growth rate applied to this

base to reach the acreage figures for water-oriented industry. They

begin with a set of growth rates pertaining to several loosely related

economic variables calculate a mean, which turns out to be 2.5X, then

apply this to their 1963 inventory figure of 5,190 acres. A pattern of

straight-line growth is selected, implying decreasing percentage incre-

ments over time to reach a projected total of 61,000 acres within 100

years. The decreasing percentage over time means that a larger proportion

of the land will be acquired during the first 50 years  i.e., the

period being studied! than over the subsequent 50 years. This growth

pattern is rationalized by saying that land costs and environmental

conflicts will "ise at an increasing rate over time.
42

The projection of land requirements Sr industry is certainly not

a refined art, being barely beyond the stage of guessing, so that a pro-

jection one hundred years in the future has doubtful validity and expecting
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the rate of growth in acreage over that period to average out at 2.5X
may well be optimistic. Let's examine a few of the growth rates from
which the P.S. & A.W. task force derived their "mean." One of them

was Port of Tacoma industrial land sales based on data covering the

years 1952 to 1968. When we reviewed the data, figures were available
through 1971 and it is interesting to note that from a peak of 58 acres
reached in 1967, sales declined in every subsequent year up to 1970
when only 2 acres were sold. In 1971 sales rose slightly to over 4
acres. This may represent only a short-term dip but does illustrate the43

weakness of deriving long-term growth trends from data spanning an essen-

tially expansionist period. Two other parameters employed were taken
from the P.S. & A.W. study itself; namely, the pro!ections from the

Input-Output study of Appendix IV  Economic Environment! and the Navi-
gation Appendix's previous pro!ections of the volume of waterborne
commerce. But both are too high, the latter for reasons already dis-

cussed in Part I, and. the former mainly because of errors in estimates of
44future growth of the aerospace sector. Most af the other indicators

are open to ob]ection on similar grounds of having been based on a
period of relatively high growth. Nor is it clear, even granting that
there is a relationship between these variables and the growth of water-

borne commerce, gust what that relationship is. For example, the growth
of terminal land area, another parameter used, may be greatly affected

by administrative decisions of the port authorities not necessarily
reflected in market conditions since the ports are partly funded by

public monies. Thus, substantial questions can be raised concerning
the P.S. & A.W. land use forecasts, and we believe that the narrower

scope and more specific basis of our forecasts produce a more realistic

picture.

PART III: FUTURE PORT EXPANSION

A. Anal sis of Assum tions

The three assumptions with respect to port area land use which were

set out on page 21 led to the conclusion that upward shifts in the demand
for land by economic activities with strong water-orientation will lead
to the gradual displacement of activities with less dependence on water-
front access. What are the consequences if these assumptions are relaxed'
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The first assumption is that the supply of waterfront land is limited.
Instead, what if land is in fairly elastic supply, as seems to be the
case in Tacoma' It is unlikely then that Group III will move away from

the area since most of the needs of the first two groups can be satisfied

by development of unused land. The third group might even expand its
acreage within the area. The Port Industrial Area in Tacoma contains
about three quarters of all industrially zoned land in the city with the
undeveloped portion amounting to 1,385 acres and accounting for 80K of

45all undeveloped industrial land available. In this case, land is not
only not in limited supply, it is more plentiful in the port area than
in any other area in the city. In this situation it is probable that
all three groups will expand and perhaps at a faster rate than elsewhere
since the availability of relatively low-cost industrial land in

sufficiently large amounts gives the port area a comparative advantage.
In this case of plentiful supply our second assumption will not

hold since rents need not rise, at least not as rapidly as in those

areas where land is limited. Contributing to this situation is the unique

treatment accorded to land under port ownership. Port districts are

supported by a tax levy which includes up to one mill for general pur-
poses, an additional one mill  for six years! upon the creation of an
Industrial Development District, plus an additional amount to service

46outstanding general obligation bonds. Thus the port district is relieved
from the competitive necessity to maximize profits and can choose to sell
Land at less than marker value. If it rents instead of selling, thesa
same conaitions appj.y together wren me added attraction tnat property taxes

on publicly owned land leased to private parties are often lower than those
47on, privately held land. The effect of this is to make land prices within

the port area lower than elsewhere thus attracting a wider range of economic

activities. The result is that relocation of non-water-oriented industry away

from the port area will not automatically occur through the market mechanism,

but would have to come about through a selection process imposed by the port

aut hority.

ro some extent such a selection process does occur at the Port of

Tacoma in the form of favorably low sale and rental terms offered to

industries the Port wishes to attract. There seems to be a set of
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priorities with which the Port evaluates industries interested in locating
there ~ First priority is assigned to firms which are export-import

oriented and therefore expected to utilize the port's terminal facilities.

Here the port is acting in pursuit af the goal of maximizing traffic.
The second priority relates to the capital/labor ratio of the industry,

preference being given to those firms with relatively high labor input

such &s assembly plants, fabricators and manufacturers. Firms without

claims to consideration on either of these two counts are quoted prices

approximating full market value and, in the case of Tacoma, efforts are

made to interest the prospective purchaser or lessee in Port-owned

industrial sites away from the waterfront area. Despite the relative

abundance of available land in the port industrial area, there is still

a limited amount of actual water frontage and the present policy of the

Port of Tacoma is to withhold this from sale in favor of leasing it on
48a short-tern basis. Still, as recently as 1964 the Port was leasing

land formerly occupied by the Tacoma Naval Station to firms with no need
49

fox water access, though the area was potentiaIIy prime terminal acreage,

This suggests that at that time the Port perceived no great need for
additional terminal lands. As it is now, this area, called the Port

Endustrial Yard, consti.tutes a substantial source of Port revenues,

inducing some reluctance to alter the status quo.

The unique position of the ports as public corporations supported

by taxes as well as operating revenues enables them to overinvest to

some extent in both capital equipment and land. Thus, they can acquire

waterfront land for potential terminal use even though the marginal

revenue received from it is lower than that obtainable from some alterna-

tive use. This is clearly indicated in the statement made by Captain M.

D. Adlum, President of the Seattle Port Commission, to the Senate Commerce

Committee with respect to the possible sale of Piers 90-91 by the federal

government:

Undex normal G.S.A. commercial disposal policies, it is
questionable whether Piers 90-91 will remain in use as a
marine terminal. Its urban location makes it an expensive
piece of real estate. Undeveloped estuary land exists in
rural ax'eas which can be developed at a lower site cost than
Piers 90-91 if it is sold for its highest economic use.
The federal government's current disposal practices, which
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seek the highest dollar return, encourage shoreline spread
and undermine coastal zone management ob]ectives...federal
programs should encourage and promote the use of surplus
waterfront properties for usesgost suitable in the total
context of coastal zone needs.

In most cases, however, even though they also possess condemnation

powers, the ports do pay market value for properties acquired, but their
ability to do so rests partly on their status as a subsidized enterprise.

Thus, while our assumption of increasing intensity of use leads

to the conclusion that acreage actually required for terminal facilities

in 1980 will be only slightly greater than that inventoried for such use

in 1963, the amount of land actually acquired by port commissions will
likely exceed the quantities suggested in Table 7. Some of this difference
can be attributed to a prudent policy of providing a cushion or "reserve"
against future land needs. Nevertheless, it should be interesting to
compare the short- and long-term expansion plans af the ma!or ports

with our previous estimations of requirements.

B. Plans for Port Ex ansion

1, Port of Seattle

Seattle faces the basic problem of physical constraints on space

suitable for expansion. Port of Seattle traffic is shifting into higher

value general cargo, especially container traffic, and to handle the

expected tonnages for 1975  Port Authority estimates reach 4.5 million
tons by 1975, though Table 2 figures show gust over 2.7 million for all
general cargo!, they have been converting older piers into new additional
container facilities. The old grain terminal at Pier 25 is being demol-

ished and the turning basin filled to provide a 32-acre facility that

will be completed this year. Terminal 102 was completed in 1970 and

provides an additional 25 acres south of Spokane Street. The Port has
been negotiating with Shell 0il Co. for the sale of its East Waterway

property to the Port to provide additional acreage to Terminal 18, also
51devoted to containers. A study issued by the Planning and Research

Department of the Port of Seattle entitled "Container Terminals 1970-
1975: A Development Strategy" maintains that 120-180 acres of container

terminal space will be required by 1975. Most of this will come from the
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modernization of existing piers which the study suggests could be carried
out in stages, with the first stage being the Pier 25 complex and the
second being the conversion of some of the area from Piers 35 to 48 from
general break bulk cargo to containerized cargo. A third stage is the
pet pro!ect of the Port, but it depends on the federal government. They
would like to develop Piers 90-91 with over 200 acres of land into a
fully automated, second generation terminal utilizing the unit train
concept, but the area which is the former Naval Supply Depot must first
be declared surplus and then must be sold to the Port. Development
would be expensive but this is about the last large area available for

52expansion. Thus Seattle's Port Authority sees itself becoming essen-
tially land -limited by about 2000 so that further expansion after that
date will for the most part occur elsewhere. Already much of the
increased traffic in Forest Products and certain other bu1k commodities
is moving through Everett and Tacoma as Seattle concentrates in the
relatively high value container traffic.

One possible long-range development is the "Sea-Air-Bridge" which
involves the linking of seagoing carriers with air freighters through
the Boeing Field Comple~. Boeing has developed a wide-bodied freighter
aircraft which can load 20- or40-foot containers to provide for rapid
intermodal transfer from sea to air. This has been discussed with the
Department of Transportation as a possible demonstration prospect but

53
is not yet definite.

2. Port of Tacoma

As part of a general expansion plan, the Port of Tacoma issued
$15,750,000 worth of revenue bonds in September 1971 to finance the
development of a terminal complex at the south end of Blair Waterway.
The complex is designed to handle logs, bulk cargoes and heavy equipment
and vill cover 150 acres when completed. The bond prospectus also
describes a 29-acre auto import facility and a marina for pleasure
craft. The new grain terminal has been described elsewhere and will54

occupy perhaps 10 acres. Plans therefore call for the development of
almost 190 acres of additional ternal land during the next five
years whereas Table 8 calls for only about 100 additional acres between
1966 and 1980.
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For the long-term future there seems to be little in the way of a

specific plan of development; it is more in the form of a general con-

ceptualization. Possible developments include the use of the industrial

yard for future terminal facilities when needed; the filling of the
area between Piers l, 2 and 4 and its extension westward to form long

deep-water berths; the development of deep-water berths on the Southwest
Shore of Commencement Bay  in addition to the grain terminal!; the pur-

chase of the Milwaukee Waterway  presently owned by the Milwaukee Rail-

road! for terminal use, plus further development of Blair and Hylebos

Waterways. Their use by large ships is restricted by the Eleventh Street
Bridge which limits the height of vessels entering, and there has been
some talk of rerouting this traffic around the ends of the waterway,

but the cost of such a pro!ect has made it impractical thus far.
55

Port of Everett

The Port of Everett's immediate expansion plans consist of the

construction of the Hewitt Avenue Terminal which includes a 17-acre

landfill behind what the Port calls Piers 1, 2 and 3; demolishment of

Pier 2 and construction of a 150 x 800 foot concrete dock on the south

side of Pier 3. The proposed use of this terminal will be for container

traffic and general cargo. This is scheduled for completion in mid-

1973. Subsequent to its completion the Port plans to move on to the56

filling and construction of a 70-acre wood chip facility located north
of Norton Avenue. It would provide facilities for the storage and

loading of wood chips, a storage area for logs and, at the north
end, would have expanded marina facilities. It is probable that these
two facilities wi11 be completed within the next five years snd repre-

57
sent medium-range planning.

Over the longer term, Port of Everett plans become more extensive

in design, after improvement of what is termed the East Waterway Docks
which would apparently expand the area now owned by Western Gear to

accommodate five new berths. North of the proposed Norton

Avenue terminal and the 14th Street fill would be a boat launching

facility and in the area which is presently mostly tidelands used for

log storage would be terminals to handle expected Alaskan b arge traffic
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and an Alaskan trainship rail grid. All the land. up to Preston Point

would be filled out flush to the edge of E. A, Nord and a bridge should

be built to connect to Jetty Island. Here the plans become fairly large-

scale and discussion of them is postponed to the next section.
58

C. Lar e-scale Plans and Su er orts

In attempting to find means to satisfy this predicted total need
of 41,500 acres by 2020, the P.S. 6 A.W. study concluded that all land
"designated in this appendix as being favorable for terminal or water-

transport-oriented industrial use" will be utilized as such by 2020.
Though it begs the obvious question of what happens after that point  in
the second fifty years of the hundred!, this conclusion has provided

support to several large-scale development plans proposed by the ports,

including the Nisqually Delta proposal and the fil3.ing of Jetty Island

or "Tract Q" at Everett. It might be useful to examine these proposals

in light of the previous discussion.

In the past few years there has been much debate over the possible

location of a "superport" within the confines of Puget Sound and over the

relative merits of various alternative sites. Unfortunate3y, it is not

really clear what is even meant by the term as was pointed out in a state-

ment given by the Port of Seattle at a recent Legislative Council hearing:

The term "superport" is extremely misleading. In genera3,,
it has been applied rather indf.scriminstely to the fo3.lowing
different types of facilities:

l. A major contiguous land facility comprising several
hundreds or even thousands of acres with water access
used for a multiplicity of industrial and terminal
purposes.

2. A single large terminal with deep-draft capabi3.ity
specializing in bulk commodities such as grain.

3. Several contiguous dec~draft facilities specializing
in bulk commodities.

4. An oil refinery terminal with deep-draft capability.

5. A large complex of refineries on deep%raft tidewater
with supporting water-oriented petro-chemical industries.



6. A container terminal complex sufficiently large to comprise
a ma]or load center and having deep-draft capabilities.

7. A whole body of water of deep%raft capability such as
Puget Sound.

8. Any combination of the above.
59

As this paper goes on to point out, whether a facility qualifies as

a superport depends on what type of facility is being considered. For

example, Seattle presently has a deep-draft grain terminal and Tacoma

will construct one shortly. Under definition 2 this qualifies them as

"superports." But with the completion of Tacoma's terminal any need for

further expansion in bulk grain in the foreseeable future is unlikely

since the two companies renting those facilities, Cargill and Continental,

dominate the export movement of grain for the Northwest. In fact, the

outlook is for some diversion of traffic from Columbia River ports.

For Bulk Petroleum traffic, another possible use of superports, it

is not clear, according to statements made at the recent Legislative

Council hearings, that new terminal facilities would be needed to augment

those already at Cherry Point to handle expected oil flows. Furthermore,

if and when additional unloading facilities for large tankers do become

necessary, they are likely to consist of underwater ship-to-shore pipelines

rather than shoreside docks.

Another possibility is the shipment of bulk ore but there is little

indication of where a sufficient increase in bulk ore shipments would

originate to ]ustify development of superport facilities. This was well

expressed in the statement by the Port of Seattle: "If other bulk facili�

ties are needed for ore or coal for example, we think a clearer definition

of the potential resource exploitation and movement is needed before
�60these specialized terminals are sited or planned. This may be a long-

term possibility but it is hardly on the horizon. Again, if container

faci3.ities are deemed worthy of the title "superport," one already exists

at Seattle~ and when discussing future needs> we are dealing with relatively

modest expansion and ongoing modernization. In other words, there will

be no sudden Jump in the traffic that necessitates building a largmscale

complex of terminals all at once; rather, expansion will be incremental.
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The only definition that has yet to be considered is the first, and
it seems it is in this category that Nisqually Flats and Everett's Jetty
Island must fall. But if industrial development is to form a large pro-

portion of the use,we come back to the problem of projecting land require-
ments for industry. The Everett development plans have obviously relied
on the predicted needs outlined in the P.S. 6 A.W. |;and it is worth noting
that the latter relied on Everett's plans for development to meet those

needs!, but if those needs are inflated both because they rely on an
excessive rate of expansion and because they include industries which are
in fact non-water-related  or related so indirectly they can be an indefi-

nite distance away from the water!,then Zverett's plans will likewise be

excessive.

The idea of filling in the Jetty tideflats area for the purpose of
providing terminal and industrial sites apparently was first proposed by
the Corps of Engineers in 1950, and the area was at that time labeled
"Tract Q." Twelve years later the engineering firm of Tippetts, Abbett,
McCarthy and Stratton came out with their first report dealing with the
developmental potential of this island, a report that was later enlarged
in the l968 Snohomish River Basin Plannin Stud , done by the same firm.

This study proposed three alternative plans for development, each more

extensive. The Port's plan for expansion presented at the recent legis-

lative Council's hearing in Everett modified and combined several aspects

of these alternative plans. It proposes to redirect the Snohomish River

"in an easterly manner at Preston Point and to press a 60-foot deep

settling basin across these flat lands....The continuation of the settling
basin at the new river mouth would continue easterly to a point just west

of the Weyerhaeuser Kraft Mill. At this point, the channel would be

allowed to rise to -30 feet to provide barge traffic..." Tract Q would

be filled to provide 1880 acres of industrial sites and jointed to Preston

Point by a partial fill and a bridge to enable barge traffic to move up

the river. Both the west and east sides of the harbor area would be

developed similarly to Plan 3 though there would be more emphasis on

mixed use of the island. The only significant upstream modification

would be to straighten the river at Lowell and widen it past the Ebby

Slough takeoff mainly to allow for the reclamation of 2,000 acres for



additional industrial land. Immediately above this would be a rail classi-

fication yard for Burlington Northern. The Port anticipates that this
61

development will commence within the next six years.

However, it appears that opposition both from private citizen groups

and from the City Planning Department will have to be overcome before work
begins on any of the three alternative plans. The City of Everett has
sponsored a comprehensive study by Lawrence Halprin and Associates which
directly contradicts the Port's proposals in that it recommends the pre-
serving of both the jetty and the floodplain area from development. This
is !ustified both on the grounds that development would conflict with
aesthetic and recreational use of the area and that it would greatly

increase costs due to flood damage. Finally, they also doubt the economic

necessity of creating an additional 3,500 acres of industrial land since
they pro!ect a maximum of 360 additional acres will be needed by 1990 for
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the Everett area.

The Nisqually Delta plan was proposed by the Port of Tacoma and
would have been located on the Pierce County side of the river, covering

about 1,300 acres. A waterway should have been dredged to the east of
the river channel providing twelve deep-draft berths with depths of up to

85 feet, and unit trains connected to the Burlington Northern and Union

Pacific Railroads would have encircled the terminal area to provide trans-

port linkages. According to the P.S. 6 A.W. study, the west bank of the
river  the Thurston County side! would remain in its natural condition.
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Conflicting uses which would suffer losses through such development

include: agricultural uses; sports fishing and hunting since the area

has good runs of salmon and trout besides being a migratory stop for
waterfowl; scientific and educational; ecological and aesthetic.
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As it now appears, the controversy that arose over the prospect of

developing this region has been temporarily resolved in favor of the con-
servationists. At the recent Legislative Council's hearings in Tacoma,

port officials were quoted as saying, "We have no immediate need for the
Delta," and Port Commissioner R. W. Copeland apparently feels that the
Port has sufficient land for development available within Commencement

65Bay, and has no pians for using the Delta area. Indeed, it was never

very clear Just what those unit trains and superfreighters would be



hauling though there was the expectation "that bulk cargo including
coal, metal ores and some general cargo would be handled.

�66

Most of the momentum behind the development seemed to come from
E.L. Perry, general manager of the Port, who described his view by saying:

When I first took command of that post six years ago, I made
an inspection tour of all the rivers in my district � and when
I saw the Nisqually Flats my eyes popped out. Right away
I decided that here was a perfect place to build a deep-
water super terminal, and as soon as I took over the manage-
ment of the Port of Tacoma three years later, I began making
plans to do just that. As for this study of Puget Sound
waters, I have every confidence that they will recommend
that this region needs all the deep-water facilities it can
get, but if for any reason they should rule out the Nisqually
Flats as a port site � well, we simply won't accept their
decision. A! er three years of planning we' re not about to
give up now.

One wonders if this same perspective isn't a 1arge influence in the
proposed development of Jetty Island at Everett when the management describes
the Port as "a June bride  that! has been sitting on its river bank for

�68
79 years waiting for something to happen."

Conceivably this land could bs needed at some future date as a
terminal area and, if there is concern about losing it to some. other use
before such a need develops, perhaps it should be reserved from alternate
irreversible development. In the case of Everetr., however, this fear seems
groundless since the Port owns most of the area in and around the jetty.
However, it just doesn't appear that this land will be needed any time
in the near future for terminal facilities.

SUMMARY AND CONCLUSIONS

Total traffic projections set out herein call for tonnages handled
through all Puget Sound ports to increase more than one-third by 1980 and
to slightly more than douhle by the year 2000. Looking at commodity groups,
Table 1 indicates that Fere.".t Products and Bulk Petroleum are projected
to increase at rates somewhat lowet.. than the average for all cargoes, while
General Cargo is predicted ro grow at about rhe same rate as that for
total waterborne commerc;.'., end Dry Bulk at a rate in excess nf the overall
average. Although Drv Bu!.'d is the largest category iu terms of tonnages
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handled, General Cargo is much more important from the standpoint of

the value of cargo and the magnitude of the economic impact it generates.

It is, therefore, interesting to note that the predicted growth of export-

import traffic in this vital category is consistent with independent

projections  cited in the text! of future compound growth rates in

excess of 3 percent per annum for the "goods" component of G.N.P.

Turning to the relative position of the various ports on the Sound,

our pro]ections imply a gradual shift of traffic in nearly all commodity

classes in favor of the three major ports. This does not necessarily

mean that any smaller ports will experience an absolute decline in

overall volume handled, but rather that traffic growth will occur at

higher rates in the large ports, Within the trinity of major ports,

Seattle will experience a relative gain in General Cargo but suffer

some erosion of its present position in Bulk Grain and Forest Products

traffic. Its share of the all-ports, all-cargo total is expected to

rise from one-third to about 36 percent by the year 2000. Tacoma will

also raise its share of total Puget Sound traffic volume from 14.5

percent to almost 17 percent by the end of the period, making relative

gains in nearly every category of cargo. Everett is predicted to make

a modest relative gain in the Forest Products category but to handle

a slightly reduced fraction of rapidly growing General Cargo tonnage,

so that its share of aggregate traffic is anticipated to change very

little.

The figures reveal a strong tendency for the fastest growth in

high-value cargoes to take place in the larger ports, with smaller

ports taking over an increasing share of traffic in bulky commodities

characterized by low values per unit of weight or volume.

Converting traffic projections into estimates of terminal land

requirements, we arrive at an overall need for additional acreage by

the year 2000 which is somewhat higher than that predicted in the

P.S. 6 A.W. But this increase in the aggregate is entirely accounted

for by the difference between our estimate of a substantial addition

to terminal facilities for handling Forest Products and their assump-

tion that traffic increase in this category up to the year 2000 could

be handled on existing terminal sites. For all other traffic categories,
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except Bulk Grain, our forecasts of additional terminal land needs are lower.

When industrial. land requirements are also considered, the total
anticipated expansion of port area acreages becomes substantially lower
than has previously been predicted. Though our figures are derived
from examining only the three major ports, these ports do account for
over 55 percent of total traffic on the Sound, and are located in the

69
fastest growing centers of population.

As far as the smaller ports are concerned, our projections indicate
no serious difficulties in meeting their land requirements over the
forecast period. This same conclusion applies with even greater force
to the situation in Tacoma, where relatively abundant supplies of port
area land are available. In Seattle, on the other hand, the projected
land needs are of such magnitude that accommodating them will require
activities with weak water orientation  or declining demand for their
products! to relinquish their port area sites. By and large, this
process can be expected to take place efficiently through bidding in
the private market, although non-market mechanisms will have to be
employed in cases where the construction of extensive new terminal
complexes necessitates major revisions of the transport network.

In Everett the situation seems to be one in which the quantity
of waterfront land occupied by non-water-oriented activities is not
great enough for anticipated port area land needs to be fully satisfied
by their displacement through the market mechanism. It may then
become advisable to consider the addition of new waterfront land
through dredging, filling and/or pier extensions. However, develop-
ments of this type on the large scale of those presented in the
Snohomish River Basin Plannin Stud cannot be justified on the basis
of the projections made herein.

In dealing with the question of superports on Puget Sound, the
conclusions reached depend on the definition employed. Seattle and
Tacoma can currently claim to be superports according to some defini-
tions of the term. Both ports already have facilities capable of
handling the largest container ships and grain carriers in regular
service and both ports can modify existing terminals to service more
such vessels as they are built. It therefore appears that the
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Nisqually Delta controversy need never have arisen in the form it took,
since development af a substantial portion of the Delta for port-related
activities during the forcast period cannot be ]ustified on the basis

of presently available information.
There remains the question of new facilities to handle projected

increases in the flow af Bulk Petroleum, a growing proportion of which

will arrive in the very largest vessels, the so-called supertankers.

Even if our existing major parts cauld handle these giants, it would

make good sense not to attempt to service them in such busy harbors.

Aa we have pointed aut, there are important advantages in unloading

such ships at a specialized facility sd!scent ta a refinery and/or

the terminus af a pipeline. Furthermore, it is not clear that conven-

tional port facilities are necessary or desirable, since unloading by

underwater pipeline has demonstrated its feasibility. Both our pro!ec-

tions and the statements of oil industry spokesmen paint to the likeli-

hood of at least one new refinery and petroleum terminal complex on

Puget Sound by the end of the forecast period. This location decision

will not be reached easily or without controversy but we may take some

comfort in the thaught that the necessity for such decisions will arise

infrequently and that the substantial expansion we predict for all

other maritime cargoes will, in general, be accommodated adequately

within the boundaries of existing port areas.
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COMMODITY GROUPINGSIC

Bulk Grain

100

101

102

103

104

107

108

108

0103

0105

0102

0107

0104

2041

0106

0109

Corn

Rice

Barley
Wheat

Oats

Wheat flour & semolina

Grain sorghums
Grains,nec.

Forest Products

400

401

405

2311

24l2

0871

2414

2413

2421

2431

Logs
Rafted logs
Posts, poles

& piling
Wood, unmanufactured, not elsewhere classified
Lumber & shingles
Wood containers & shooks; cooperage & cooperage stock except

empty barrels; plywood & veneers
Railroad ties

408

413

416

417

Animal feeds  fodders & feeds!,
not elsewhere classified

Sugar
Soybeans
Flaxseed

Copra
Castor beans
Oilseeds, not elsewhere classified, including castor

beans
Oil seeds, not elsewhere classified, except castor bean
seeds, except castor beans
Pulpwood
Anthracite coal

Bituminous coal & lignite
Coal & coke briquets & related coal products
Building cement
Field crops, nec.
Clays & earths
Gypsum or plaster rock, including gypsum cements
Sulphur dry
Limestone, crushed  not suitable for building or monumental

purposes
Salt

2042

0122

2061

0111

0112

llO

180

231

232

233

234

2350119

0119 236

260
440

501

502

503

523

2415

llll

1121

3241

0129

1451

1494

1492

1411

540

548

550

551

1491

58

TABLE A7: COMMODITY GROUPING BY STANDARD INDUSTRIAL CLASSIFICATION  SIC!
WATERBORNE COMMERCE  WBC! CODES



TASLE A7: continued

COMMODITY GROUPINGSIC

554

555

1021

1091

3321

4012

2810

2891

2861

2875

2871

827

828

829

849

851

852

854

855

859

1471
287'i

2872

2879

1479

2874

2491

Sulk Petroleum

2911

2914

1311

2912

2913

2915

2951

2918

2917

507

510

511

512

513

514

516

518

2916

2991
519

520

522

59

1442

1449

3271

3291

3312

1011

4011

1061

1081

1051

1021

Sand, gravel & crushed rock, except limestone
Nonmetallic minerals & manufacturers

not elsewhere

classified

Slag, metal refuse
Iron ore & concentrates

Iron & steel scrap, including tin plate scrap
Manganese, including ferromanganese
Chrome, including ferrochrome
Aluminum ores, concentrates  alumina! & scrap
Copper ore, concentrates, unrefined copper & scrap
Lead ores, concentrates & scrap
Nickel ore, concentrates, scrap, & semifabricated forms

Tin ore, concentrates & scrap
Tin ore, concentrates, scrap & semifabricated forms
Zinc ores, concentrates & scrap
Other nonferrous ores, concentrates,

metals & scrap, except precious
in crude & semifabricated forms

Sodium hydroxide or caustic soda
Other industrial chemicals, except SC
Industrial chemicals, not elsewhere classified
Ammonium sulphate  fertilizer material!
Nitrogenous fertilizers & fertilizer materials, except

ammonium sulphate
Phosphate rock
Super phosphate

Potash fertilize materials

Fertilizer and fertilizer materials

not elsewhere

classified

Wood manufacturers, nec.

Gasoline

Gas oil & distillate fuel oil

Petroleum, crude
Jet fuel, all types
Kerosene

Residual fuel oil, including bunker oil
Petroleum asphalt

& products
Aliphatic naptha  except motor fuel or gasoline!

mineral spirits, solvents, & other finished light
aliphatic products not elsewhere classified

Lubricating oils & greases
Petroleum products, not elsewhere classified
Natural gasoline

556

600

602

613

614

617

620

640

652

660

662

670

682



TABLE A7: continued

COMMODITY GROUP INGSIC

Other Li uid Bulk

2092

0161

2091

2062

1493

2811

2818

2814

2813

60

Animal oils & fats, edible
Animal products, inedible, not elsewhere classified
Vegetable oils & fats, edible
Molasses, inedible
Vegetable oils, fats & waxes inedible and/or crude
Sulphur, liquid
Crude & refined coal tar, cyclic chemical tars
Benzol or benzene

Other coal tar & cyclic chemical products
Other coal tar & cyclic chemical products, except SC
Sulphuric acid
Alcohols

020

095

150

290

240

549

801

802

805

806

825

926
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Engage in activities for which direct accessibility to
deep water is required because of the water-related
nature of their product and/or process.

Ship and boat builders
Marine fitting and repairing
Marine construction including dredging
Tug and barge operators
Log rafting
Commercial fishing
Public and private terminal facilities

Exampies:

Direct accessibility to deep water is of significant
advantage because one or more important inputs and/or
outputs are transported most efficiently by water.

Examples: Sand and gravel
Stone, clay products
Some chemical plants
Some wood products producers
Petroleum refineries

Activities related to those in Group I by strong backward
 suppliers! or forward  customers! linkages which make
it advantageous to locate in close proximity to Group I
industries.

~Gazoo II:

Examples: Concrete products
Wood and paper products
Some se,tal fabricators

Som building materials suppliers
Seafood processors
Petroleum products
Import-export wholesalers and distributors
Service activities oriented to Group I employers,

such as trucking, railways, stevedoring, marine
supplies

Service activities oriented to Group I employees,
such as restaurants, parking areas, som.
retailers, some professional offices

All others. That is, activities which currently derive
little or no economic advantage from direct accessibility
to deep water and which do not involve close linkages to
Group I activities.

~Gooo III:

72

TABLE A16: CATEGORIZATION OF ACTIVXTIES WITH RESPECT TO NEED FOR WATER-
ORIENTED SITES



Exaap les:

73

ThBLE 416: continued

Agriculture
Residential uses

Moat retailing and Molesaling
Most service and financial activities
Construction  other than marine!
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from a rate of 7.6X to 8.5X.
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in 1980: A Su~a of B.L.S. Pro ections, Bulletin 1673 ~ Washington,

D.C., 1970. Refer to figures on p. 11. Difference between 4,1X

growth snd 4.3X is 5X of the base rate.

Regression results obtained using 19 annual observations of all-ports

F.Q!.C. General Cargo tonnages from 1952 through 1910 as the dependmat
9.

variable:

Constant
R2 R 2

0. 837 0. 828
0. 881 0. 866

Goods Consu tion Coeff. Time Coeff.

n/a
-63,284 �.42!

6,643  9. 35!
12o764 � ' 89!

319 ~ 387   l. 77!
-568,684  -1. 42!

Bracketed figures are t-values for 17 and 16 d. f.> respectively. Goods

consumption is sum of durables and nondurables excluding services

expressed in billions of constant �958! dollars.

Regression results obtained using 19 annual observations of all-ports

F.68.C. Forest Products tonnages from 1952 through 1970 as the dependent

variable:
2 -2

Constant Construction Coeff. Time Coef f. R R

-10,411 ~ 650  -3. 67! 306, 127 �. 47! n/a 0.540 0.513
2,414,298   0.58! -82,331  -.69! 317,782 �. 62! 0. 747 0. 716

Bracketed figures are t-values for 17 and IS d. f., respectively. Construc-

tion is sum of residential and nonresidential expressed in billions of

constant �958! dollars.

Regression results obtained using 19 annual observations of all-ports

Dry Bulk tonnages from 1952 through 1970 as the dependent variable

 first two equations based on F,4D.C. volumes; second two on D.I,

volumes!:
2 ~2

Cons tant Construction Coeff. Time Coeff. R R

- 5,072,947  -3. 49! 189,247  S. 38! n/a 0. 630 0. 609
2 ~ 038 ~ 831   I y02! 25 ~ 831   e 45! 175 ~ 948 � ~ 21! 0 824 0 803

-16,589,400  -3.64! 597,485 �.42! nia 0,634 0,612
� 1,094 ~ 225  -0. 14! 128,210 �. 47! 383,896 �. 34! 0, 727 0, 693
Bracketed figures are t-values for 17 and 16 d.fi,xespectively. See

previous note re construction variable.
Economic Research Service, U.S. Dept. of Agriculture. Foreign. Agricultural

Economic Report No. 53, Ja sn's Food Demand snd 1985 G~ain I ort Pros ects,

Washington, D.C., June 1969; Food Grain Statistics throu 1967, Washington,
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for Grain in l980, Table 25, p. 80, Washington, D.C., 1970.



13. Seattle's $5 million grain terminal was completed in 1970. It

provides storage capacity for 4.2 million bushels and is capable of
loading vessels with drafts up to 73 feet at the rate of 3,000

1.5 years
3.0 years
0.5 years

Overcoming remaining legal obstacles
Construction time
Break-in, testing, building up volume

5.0 Years

Note also that Western Oil and Gas Association spokesmen have

asserted that North Slope oil will be shipped into Puget Sound

only to the extent required to accommodate growth in Washington
and Oregon markets and not for transshipment to eastern or

California markets.

15. National Planning Association, Center for Economic Projections,

Pro ection Hi hli hts, Vol. 1, No. 6, Sept. 1970. Table 2,

page 3 shows projected 1970-80 growth rates for chemicals industry
as 6.0X; primary metals 3.2X; food and kindred products 3. 7X.

The P.S. & A.W. projections anticipated that traffic in Liquid

Bulk would increase at rates consistent with expected growth in

the chemicals industry, but actual experience during the most

recent four-year period indicates that this anticipation was

overly optimistic.

16. See Appendix Tables A1 through A6.
17. Port of Seattle, Annual Re ort for 1973., page 25. Overland Common

Point territory consists of the continental U.S. excluding the

nine most westerly states. Cargoes from transpacific countries

destined for this area are called OCP cargoes and are granted

tariff concessions by inland carriers.
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tons per hour. It is being operated by Cargill, Inc. under a
long-term lease with the Port Authority. Tacoma's planned new
facility is expected to cost $13 million and to compare with
Seattle's terminal in all essential respects including the ability

to service vessels of up to 70 feet draft. Completion is scheduled

for mid-1973. Operation will be by Continental Grain Co. under

a long-term lease.

14. The 1977 date is based on the following minimum time span estimates:



18. U.S. Dept. of the Interior, Bonneville Power Administration, Pacific
Northwest Economic Base Stud for Power Markets, Vol. II, Part 70

 Aluminum!, 1966. See pp. 267 ff. which show the estimated growth
rate in primary mill capacity falling sharply from about 9X per
annum in the early seventies to 4X or 5X by 1980.

19. See reference given ia Note 15 above.

20. Correspondence with Research Division of the Washington State
Department of Motor Vehicles, March 1972.

21. See references given ia Note 12 above.

22. It is possible, however, for an industry to have a highly inelastic
demand and yet be outbid by other uses in which the land yields a
higher marginal product. In this case that industry would disappear
eatirely or move to an alternative port where the demand on land
was not as high. As will be noted later, this is the case with
forest products in the Port of Seattle. The movement of most
forest products, lumber ia particular, is fairly land extensive,
and the value per toa of product low, but because land is limited
in Seattle, more productive uses such as container terminals have
bid the land away from forest products aad the latter instead is
concentrated at other ports where more land is available.

23. The actual shape of this confIguration will be influenced by the
topography of the waterfront area and the incidence of ma]or
transportation corridors. Thus in Seattle, waterfront development
follows the Duwamish at least to the point where it becomes too

shallow for ocean-going vessels. On the other hand, development
will be limited by natural barriers such as high bluffs like
those which occur on the northeastern side of Commencement l3ay.

24. Charles H. Graves, Forecastia the Distribution of 1985 Po ulation
and E lo ent to Anal sis Zones for Plan A, Staff Report No. 15,
Puget Sound. Regional Transportation Study,  Seattle, Washington,
August 1964!, Table 10, p. 39.

25, P.S. & A.W., Appendix VIII, Navigation, pp. 2-19.
26, Department of Commerce and Economic Development, Land Re uirements

for Iadust in Washin ton  Olympia, State of Washington, 1966!,

ps 22 '
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27.

28.

29.

30 '

31.

32.

Ibid., p. 25.

It should be pointed out that projecting an increase in terminal

lands by a certain amount is not identical to projecting land re-

.quirements of the public port authority since a proportion of the
forecast increase in traffic will be handled by private terminals

operated by Group I industries. Since their total land require-
ments have been projected in the foregoing steps, Step 4 involves
a certain amount of double counting, thus imparting some upward

bias to the estimates. However, nonin«strial uses such as

commercial or governmental were not estimated because though employ-
ment estimates existed for these sectors there was no real way to

convert these to acreage estimates satisfactorily since land-employee

ratios are not available for them. This omission would tend ta

make projections of total land needs somewhat low.

Pu et Sound and Ad scent Waters Stud , Navigation Appendix,

pp. 2-51 through 2-56.

A. Lyle King, Results of 0 erational Practices at Elizabeth Port

Authorit Marine Terminal, report prepared for Port of New York

Authority, 1971, pp. 10-16.

The inventory of Puget Sound port area land devoted to terminal

uses carried out by the P.S. & A.W. study team in 1963 tallied

326 acres in use for General Cargo in the three major ports of

Seattle, Tacoma and Everett  refer to bracketed figures in Table

9!. Use of this much acreage implied an average of just over

8,000 tons per acre per year for the three ports, However, the

corresponding ratio at the newest general cargo terminal on the

Sound. in the year 1967 was much higher, being approximately 12,000

tons per acre per year. It was this latter figure which was

employed in the P.S. & A.W. forecasts of terminal land require-

ments for 1980.

For example, see remarks by E. A. Weymouth, Northwest representa-

tive of the Western Oil and Gas Association in the Seattle Times

March 26, 1972, p. C9. Also statement presented for the Associa-

tion at the public hearing held by the Washington State Legislative

Council Committee on Parks and Natural Resources held in Tacoma,

May 17, 1972.
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