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WATER QUALITY DECLINES

There has been a perceptible decline in water quality in the Northwest during

the past decade. This is the conclusion reached in an EPA booklet entitled

"Environmental Quality Profile 197611 which has been released recently. The

reasons for this decline, according to the report, are apparently related to the

intensity of water and land use. Rivers east of the Cascades, heavily used for

power generation and irrigation, account for most of the overall decline.

Federal and state polution control programs have not addressed these problems

and other non-point sources in the period examined. As a consequence, non-point

source control programs are receiving increased emphasis and will encompass a

large part of future control efforts.

Although the Northwest is relatively free of industrial water pollution, the maj-

oçity of principal rivers do not meet all water quality standards.

A common water quality standard violation in many of the watersheds results from

high bacterial concentrations. However, in many areas the levels are receding

to the point that it is highly possible that surface runoff rather than sewage

discharge is the principle problem. Violations of temperature standards are an

additional widespread cause of standards violations.

PRESENT QUALiTY OF NORTHWEST RIVERS AND TRIBUTARIES
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WATER QUALITY DECLINES
(conti nued)

A disturbing trend is the apparent widespread increase in presence of organic
and inorganic toxins. These may be traced to increasing industrial output, but
the significance of the trend is obscured by the fact that there was little
sampling for such materials in the past. Thus, toxic materials such as PCB's
may well have been far more common in water than was suspected before active
monitoring began. A continuing challenge is upgrading the quality of waste
water treatment plants and the modification of industrial processes will require
millions of dollars a year in the Northwest, the report states.

********

STABILITY OF SLOPES

Drs. R. D. Harr and C. S. Yee of the
School of Forestry have completc1 an

intensive study related to slope stab-
bility in the Coast Range. The study,
"Soil and Hydrologic Factors Affecting
the Stability of Natural Slopes in the
Oregon Coast Range," was published as
a Water Resources Research Institute
bulletin WRRI-33, July 1975.

Bohannon and Klickitat soils, common
to 55% of the central Oregon Coast
Range, are derived from two totally
different parent materials. Despite
their origin, the two soils are iden-
tical in engineering and hydrologic
considerations. They are extremely
porous, highly permeable, well-aggre-
gated and graded, coarse textured,
and cohesionless.

Saturated water movement through the
soils is rare. The 92.7 inches of
rain received at the study site from
November, 1973, through March, 1974,
infiltrated the soil and flowed essen-
tially in an unsaturated state.

Soil strength between and within aggre-
gates is important for slope stability
in steep topography. Harr and Yee
found that aggregates were able to main-
tain their structure if water perco-
lated through the soil in a natural

manner. On the other hand, aggregates
were destroyed if water wetted them
directly. Consequently, the character-

2

istic low-intensity, long duration
rainfall in this region would not
affect soil aggregates; but, direct
discharge of water from cross-drain-
ing culverts (for example) could
enhance soil aggregate destruction
and alter slope stability in steep
topography.

********

COMPOST FROM SLUDGE

Bangor, Maine, is turning sewage
sludge into compost for use as a
soil conditioner and mulch on the
city's parks, municipal golf course,
and other public lands. In the com-
posting process, which was developed
by USDA, sludge is mixed with waste
wood bark and wood chips to create
air spaces in the mixture. The
mixture is then piled on two parallel
sections of four-inch perforated pipe
which are attached to a blower. The
blower draws air through the pile and
the oxygen stimulates growth of high-
temperature bacteria. The high temp-
erature kills all disease-bearing
bacteria. Bangor expects to save at
least 50 percent of its current an-
nual expenditure for loam and mulch
materials, which are now being re-
placed with the compost. In addition,
they are avoiding the expense of dis-
posing of the sludge by incineration
or landfill.

********



In common with other states, local government planning agencies have launched
studies aimed at developing long-term comprehensive waste treatment plans for
large areas. The area-wide planning effort comes under Section 208 of the Fed-
eral Water Pollution Control Act of 1972. The "208 planning" is expected to

handle the following tasks:

Identification of type and construction priorities for treatment
plants to meet anticipated municipal and industrial treatment;
Carrying out of a regulatory program and measures necessary to build,
operate and maintain all required facilities;
Identification of elements necessary to accomplish the plan.

One of the areas receiving attention under the plan is non-point source pollu-
tion, generally assumed to mean from agricultural and forest activities and
from some urban areas. Oregon's specific needs have been identified as:

A cooperative review of forest practices statewide to evaluate
the progress being made in stream protection and turbidity con-
trol under the various state and federal programs.
A close evaluation of turbidity and other water quality impacts
from urban and suburban developments with the objective of deter
mining and implementing needed rules and regulatory procedures.
A more thorough understanding of how agricultural practices are
related to runoff and water quality and the development of a co-
ordinated multi-agency approach toward control on a basin-wide
basis.

However, planning and management to protect water
quality must involve other parts of the environ-
mental system --- especially the use of land.
In fact, the Water Pollution Control Act specif-
ically mentions "land use requirements". There-

fore, many planners and local/state/federal offi-
cials see the 208 program as a federally-man-
dated move into comprehensive regional planning.
This means that not all agree on the need or
value of the program.

Some of the specific questions which have been posed are: What is the role of

the state and the local community? What is the proper emphasis of "208 plan-
ning"--- should it be water quality primarily, or integrated environmental man-
agement? Are the efforts of an organization such as the Land Conservation and
Development Commission (LCDC) essential to successful "208 planning"?

********

The Willamette River Greenway winds 286 miles from where the river joins the
the Columbia to the Dexter Dam and Cottage Grove Reservoir in Lane County.

REGIONAL PLANNING IN OREGON
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FLOOD PLAIN MANAGEMENT

The Federal Government is trying to achieve the difficult goal of a unified flood
plain management program. The latest effort is represented by a recent report
issued by the Water Resources Council. Among its recommendations for action at
the state level are the following:

1. Enact enabling legislation specifically addressing flood plain
management programs and regulation in those States where such
legislation does not exist or is inadequate for the purpose.

2. Establish or designate a single State agency (or another effective
mechanism of coordination) to assure responsibility for flood
plain management and to issue State standards as flood plain manage-
ment guides for State agencies and local entities.

Maintain liaison with a designated Federal coordinating body.

Establish a program that would annually assess coordination and
the establishment of priorities and budgets related to flood
plain management.

Maintain an assessment of the status of local flood plain
regulation.

3. Develop an information program to supplement Federal efforts to in-
form the public and local decisionmakers about flood hazards and
flood plain management.

Establish a centralized flood plain data source.

Publish a flood plain management document to supplement the pro-
posed Federal handbook by describing in detail State programs
and regulations for use by local officials in implementing
"A Unified National Program for Flood Plain Management."

4. Improve management tools by applying the concepts of Federal Execu-
tive Order 11296 (Flood Hazard Evaluation, or its successor order)
to all State agencies and programs.

5. Support regional, substate and local entities in implementing their
flood plain management activities.

Provide information, technical assistance, and financial
support for improving management activities.

Develop review procedures to evaluate proposed changes in
local flood plain management regulations and ordinances.

(From "A Unified National ?rogrwn for Flood Plain Management". July 1976.
U. S. Water Resources Council, 2120 L St., N.W., Washington, D.C. 20037)
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WASTE TREATMENT FACILITIES

Nine Oregon projects were recently
approved by EPA for waste treatment
facilities construction. They total
approximately $1.6 million, with Jack-
son County accounting for two of them
totalling $473,835 and Lane County con-
tributing two others which received
$51 ,150. In Jackson County, Butte
Falls was awarded $360,342 for step 3
work and the Bear Creek Valley Sanitary
Authority was granted $113,493 for
planning for the upgrading of waste
treatment facilities in the White City
District. In Lane County, Florence
and Lowell received $30,150 and $21,000,
respectively, for step 1 programs. The
five other grants going to Oregon:
Portland, construction of SE Grand-
Sixth-Tenino interceptor and pump sta-
tion, $252,443; Lake Oswego, construc-
tion of Lakeview interceptor, $313,875;
Sweet Home, planning for interceptor
linking Foster-Midway area to treat-
ment plant; Dallas and Haines. both
step 1, $21,459 and $8,100, respectively.

For the fiscal year ending June 30,1976,
Oregon led the Pacific Northwest in
grant money obligated, with $46,481,196,
followed by Washington, $43,249,773,
Alaska, $13,790,500, and Idaho,
$8,342,029. Funds are allocated
in three phases: step 1, preliminary
planning; step 2, designing; step 3,
construction. Almost all grants are
for upgrading existing sewer systems
and treatment plants.
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URBAN WATER

A workshop held last year considered
ways to develop an improved program
of water resources research related
primarily to problems in urban and
urbanizing areas. The workshop par-
ticipants were widely representa-
tive of different disciplines, dif-
ferent regions, and of agencies and
professional consultants, as well as
the academic community. The consen-
sus was that the Federal approach to
water resources has generally neglec-
ted the problems of urban areas.

Hydrological, water quality, and eco-
logical data are insufficient, tech-
nology to meet many problems is lack-
ing, and existing institutions are
ill-adapted to the problems now be-
ing encountered. Particular empha-
sis in urban-related research needs
to be given to fields of water qual-
ity, flood plain management, and
interfaces with land-use planning
and control . Strategies and basic
objectives should be re-examined
along with the problems of planning
to meet environmental objectives at
reasonable cost. Programs of urban-
related water resources research
were recommended.

(From "Reorientation of Urban Water
Resources Research". February 1976.
Rutgers University Water Resources
Research Institute, New Brunswick,

N. J.)
********

A publication by the American Paper
Institute emphasizes the importance
to the paper industry of recycled
paper. It describes the waste pap-
er recycling process and also deals
with the reduction of solid waste
and improvement of environmental
quality. Single copies of 'Waste
Paper Recycling" are available from
the Paper Stock Conservation Com-
mittee, Box AP, American Paper Insti-
tute, 260 Madison Ave., New York,
N.Y. 10016. Additional copies are

$1.00 each.



WATER NEEDS FOR ENERGY PRODUCTION

The production of energy is increasing the demands for water. It is used for
reclamation of mined lands, onsite.processing, transportation, refining, and
conversion of fuels to other forms of energy. In general, withdrawals for cool-
ing of thermal-electric plants rank up front in the amount of water used in the
energy industry. Other factors are as follows:

Oil-shale mining is expected to become a major industry in several parts
of Colorado, Utah and Wyoming underlain by the Green River Formation. Water de-

mands for mining, processing, water disposal and land reclamation are intimately

related. The Department of the Interior's Final Environmental Impact Statement
for the Prototype Oil Shale Leasing Program estimates consumptive water demand
of from 121,000 to 189,000 acre-ft (149 million tQ 233 million m3) per year at
.a production rate of 1 million barrels (158,899 m) per day of shale oil, or
from 2.5 to 4 volumes of water consumed per volume of oil produced.

The only significant use of water in energy transport, aside from in-
stream navigation use, is for slurry lines.

Water demands in the nuclear fuel cycle have been calculated by the Atom-
ic Energy Commission (1972) on the basis of annual requirements of a typical,
1,000-mw light-water reactor steam-electric plant operating 80 percent of the
time to be 163 million gal (617 thousand rn3). Forty percent is assigned to the
uranium-ore milling stage almost entirely as evaporation from tailing ponds. The
remaining consumption of water occurs mainly in evaporative cooling in the uran-
ium enrichment plant.

Water demands for petroleum refining are highly variable, depending upon
such factors as process employed, refinery design, and cost and availability of
water. 3A measure of water demand is the consumptive use, which averages 39 gal
(0.14 m ) of water per barrel of crude-oil input, or roughly 1 volume of water
consumed per 1 volume of crude. Of this consumption, 71 percent is accounted
for in evaporative cooling, 26 percent as boiler feed water and the remaining 3
percent for sanitary and other in-plant uses.

Estimates of the most likely amounts of water consumed by an oil-shale
mine, retort and upgrading plant of 100,000 barrels (15,899 m3) per day cpacity
of shale oil range from about 7,500 gpm (28 rn3) to about 11,400 gpni (43 m3).

In coal gasification plants producing pipeline gas of 250 million scf per
day (7 milliop m) capacity can be expected to range from about 10,000 acre-ft
(2 million m) per year where water is at a premium to 45,000 acre-ft (55 million
m ) per year where abundant but poor-quality water is used for cooling.

Estimation of unit values of water consumption in producing oil from
coal is tenuous at best because no commercial-scale operations exist in the
United States and none of several possible processes has been shown to be corn-

petitie with alternate fuels. A unit consumptive-use value of 0.2 acre-ft

(247 m ) annually per bpd of synthetic-oil output to as much as 1.3 acre-ft
(1 ,600 m3) per year per bpd capacity has been adopted by the National Petroleum
Council.

(Conti nued)
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Coal-mining demands are modest,
and include water for dust control
fire protection and coal washing. An
additional demand exists for establish-
ing vegetation on disturbed areas fol-
lowing surface mining.

Oil and gas extraction general-
ly involves only nominal water demands
for drilling--sqme 37,000 acre-ft
(45.6 million m) of fresh water annu-

ally nationwide.

Uranium mining involves water
demands for dust control, ore benefac-
tion and revegetation similar to coal
mining, but tonnage handled is much
less than for coal; thus, the total
water requirements are lower.

(From "Water Demands for Expanding
Energy Development". Geological Survey
Circular 703, 1974. U.S.G.S.,National
Center, Reston, Va. 22092.)

** ** * * * *

COASTAL GUIDELINES PROPOSED

Planning guidelines for the Oregon
Coast have been prepared by the Depart-
ment of Geography, Oregon State Univer-
sity. These are published in a booklet
entitled "Environmental Sensitivity of
Oregon's Coastal Sand Areas", Resource
Paper 7.

The coastal sand areas of Oregon con-
tain a number of different landscape
types. These landscape units have vary-
ing degrees of terrain stability. Ter-
rain stability is dependent upon the
amount of vegetation present, the prox-
imity and exposure to erosional forces,
and the depth to ground water. Some of
the landscape units are more sensitive
than others to physical processes, thus
making them less stable. In the fore-
dunes, for example, a slight alteration
of the vegetation on the dunes will
cause a rapid change in dune configura-

tion. The same relative amount of
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vegetation removed in less sensi-
tive (more stable) areas, such as
the older stabilized dunes, will
not cause such a dramatic change.

Because sand areas react quickly to
terrain alteration, there are lim-
itations to development of these
areas. There are a number of places
along the Oregon coastline where
these limitations have been ignored,
however. Many houses have been
built in extremely sensitive sand
areas. The result of this action
has been a loss of houses and prop-
erty. Many homes are currently in
jeopardy, and may be lost as ero-
sional forces continue to act in
high-energy areas.

To ensure the safety of property,
and the health of people, protec-
tive guidelines are recommended by
the research team. The report pro-
poses guidelines for development of
coastal sand areas which would pro-
tect ground water quality and pre-
vent the building of structures in
unstable areas. Landscape units
with similar responses to terrain
alteration are grouped to form sensi-
tivity classes, which were subsequent-
ly mapped. Performance standards for
each sensitivity class are proposed,
thus providing guidelines for devel-
opment of coastal sand areas. These
performance standards are flexible
enough so they are applicable to all
Oregon coastal sand areas. They are
also designed with enough flexibility
to allow for various types of struc-
tures within a landscape unit. The
performance standards are sufficient-
ly stringent, however, to prevent the
destruction of property and of Ore-
gon's beautiful coastal realm. It
is imperative that planners act to
prevent unwise development in the
sensitive coastal sand areas, accord-
ing to the project leader, Dr. Charles
L. Rosenfeld.
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There are three general economic policies for dealing with water pollution, each
one with a different following. Politicians and government administrators pre-
fer regulations to restrict the amount of waste discharged by firms. Business-

men prefer government subsidies for cleaning up their effluent. Economists pre-

fer charges on wastes discharged, based on the marginal damage done. All three
are discussed in a research report from South Carolina. Regulations are des-

cribed as inefficient, capricious, and destined to create dissatisfaction on
the part of all parties affected. Subsidies are even more inefficient, admin-
istratively difficult, and have probably reduced the treatment of wastes.
Charges may result in significant transaction costs but should be the most effi-
cient in waste treatment and production of final output. But charges should be
levied on all users of water quality, not on mills and municipalities only.

Water pollution policies in Germany, England, the Netherlands, and France are
examined and evaluated. Cases where the market has been used to provide park-
ing spaces, highways, historical landmarks, television, and charity are describ-
ed and evaluated. Lessons from these examples are applied to the creation and
operation of a market for water quality.

The case is presented for both publicly and privately operated river basins
which are committed to the maximization of profit, and thereby social welfare.

From "An Economic Evaluation of Water Quality Management Systems". Report No. 58,

October, 1975, Water Resource Research Institute, Clemson University, Clemson, S.C.)


