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AP IX D
EVALUATION OF $ELECTED ALTERNATIVES

D-1. INTRODUCTION

a. Impact Evaluation., The impact evaluation is the second of a
two step process this study necessary to gain an understanding of the
accezplishments, shortcomings, and consequences of the wastewater manage-
ment alternatives selected in Appendix B. It attempts to measure or
place a value on the changes in the characteristics of the study area,
identified in Appendix C, which could reasonably be expected to result
from each wastewater management alternative. Evaluation procedures are
oriented toward four broad objectives of water resources mnnguejﬁ

b. Objectives of Water Resources Management .(-; The f;;:r broad
objectives of water resources management used in this evaluation process

are &% '_ We! == N
<~ "JENVIRONMENTAL QUALITY L,

e

C_ SOCIAL WELL-BEING 3
NATIONAL ECONOMIC DEVELOPMENT O+AJ |
~ o ¢ ' ! "MM‘“‘/
L REGIM DEVELOPDENT L] *

It should be noted that these objectives are structured differently
than the impact characteristics used in Appendix €, and an impact
can be pertinent to one or more of the above water resources objec~
tives.

objectives form the basis of the impact evaluation and
for this pose are defined as follows: .

1) Wﬂ. Although social, aesthetic, and
public th values are generally considered to be part of environmental
quality, will be discussed under the social well-being objective.
Envirommental quality is then reduced to its ecological context. As

such it 1s the improvement of the quality in existing ecosystems, in
terms of health, diversity, productivity, and stability,

(2) %ﬂ. Social well-being is concerned with
improving the tal quality of life and mental contentment of those
influenced by the development of a wastewater management alternative,
reinforcing the efforts and programs of various government agencies and

groups in alleviating deprivation, and enhancing the opportunity for
group and individusl fulfillment.
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(3) National Economic Devel t. The national economic
development objective is met by increasing the value of the_ nation's
output of goods and services and improving national economic efficiency.
National economic development includes:

(a) The value to users of increased output of goods
and services resulting from a wastewater management alternative.

(b) Value of output resulting from external economies
or the reduction of costs of adverse external economies (e.g., costs
of pollution of rivers, bays and estuaries). Sy

(c) Value of output from the use of unemployed or
under-employed resources.,

(4) Regional Devel + Regional objectives include the
Components of otﬁ objectives “ﬁ_uod above as they apply to users or
reésources present in the Bay-Delta area. In addition, the regional

¢. Contribution of a Wastewater Manag t Program to the Four
Broad Objectives for Water Resources Management. The first task in the
evaluation process is to define specific components of each of the broad
objectives to which a wastewater management program could contribute.
The changes expected to result from each alternative are then evaluated
on the basis of each alternative's contribution to the components. If
the change is considered to be desirable, or operates to meet a need, it
has a beneficial effect. If the change is generally undesirable or
operates in opposition to the attainment of needs, it has an adverse
effect. The specific components selected from each of the four broad
objectives follow:

(1) Eavi tal + In formulating specific environ-
mental quality Jectives, two schools of thought become evident; one
advocates "beneficial use,” the other advocates “environmental pro-
tection." Close examination of these two philosophies reveal that they

muur—mdmtmmn“mmummm- :
tently since Striped Bass require high quality environmental conditions

to survive. The opposite is true at the other end of the spectrum,

maintenance of a Carp fishery would limtt beneficial use. Beneficial .
use then, is a function of how one defines envirommental protection,
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The following components of the envirommental quality objective were used
to evaluate the alternatives, and were based on environmental protection.

- (.) g“"ﬂ!“ .

. Protect and enhance the fishery resources

-
[ |
-

Minimize eutrophication

I

Maintain the integrity of the salt marsh

>

Rehabilitate the shellfish fishery
Preserve marine communities

2

(b)

IE

g

Create diversity in land use

e

Preserve Or create land resources

i

Preserve and enhance quality of ground and
surface waters

&

Prevent adverse climatic and atmospheric effects

wn

Minimize disease vectors

%

Minimize space requirements

(c) Components Common to Boeth Bydrosphere and Land.

« Reduce projected waste loads discharged to

[

the environment
2. Utilize vastevater u a resource

3. Minimize adverse affects of biocaccumulative
toxicants : :

oo

Protect rare and endangered species and
biotic communities &

(2) Social Well-Being. ;

(a) &
basic conditions req

There are several

s VELUSL LOU

ng the evaluation
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procedures for the social well-being impacts of the various wastewater
management alternatives.

1. Evaluation within a pervasive and often con-
troversial concept such as social well-being involves value judgments;
therefore, the more representative the working group is in terms of in-
corporating a variety of interests such as varied professionals, in-

- dustries, public agencies, and minority groups, the more meaningful the
~ evaluation in relation to expressing the desires or objective of those
. most influenced by a proposed alternative. The mechanisms for developing
ﬁ such public participation are inherent in the social well-being objectives
incorporated within the feasibility study.

2. The lack of existing general and definitive
social objectives and operational programs and mechanisms for accom-~
plishing such objectives within the Bay and Delta study area prohibit
the opportunity for utilizing a social well-being document upon which
to evaluate many of primary social well-being considerations. There-
fore, the general social goals presented in existing governmental
agency and planning group programs were used where possible to develop
general goals and establish objectives for evaluating the wastewater
: management alternatives within the feasibility study. These social
well-being objectives have several components.

(b) Components of Social Well-Being Objectives.

1. Area Viability - Identify the factors and
conditions possibly influenced by the development of wastewater
management alternatives on the following social parameters:

2. Employment (levels, stability, diversity,
categories influenced)

b. Income (individual, groups, levels, distri-
butive equity, income areas)

€. Growth and development (spatial distribution

F of industrial, residential, open space and recreation, commercial, agri-
cultural, institutional and community service activities).

: 2. Public Health - Identify public health and
safety factors such as hygienic conditions and human values, attitudes
or prejudices. :

3. A_-gt? ~ Identify amenity factors such as visual
and odorous perception, aesthetics, convenience of and access to public
facilities and compatibility of activities or uses.




L :‘.7?ﬁ*;u’,»-\.w,-w:yW-xy—,wnm-;r-x» B TGN SR 1 €34 TR A SN X A2 i

4. Distributive Equity - Help establish mechanisms
vhich relate the development of wastewater management alternatives to

the social and economic betterment of the local area and region in terms
of::

2. The increased personal and group opportunity
for economic sufficiency,

b. An equitable distribution of income, goods
and services,

£. A just opportunity for all the area's
population, especially the poor and disadvantaged, to equitably share
the benefits from environmental enhancement and increases in the
national wealth and abundance.
3. Procedural.
8. Develop concepts and plans within established

regional and local growth objectives, where those objectives exist or
can be established. -

b. Identify those groups affected by the
development of regional wastewater management alternatives to determine:

those served

those benefited

those physically displaced and those
indirectly physically influenced by
the system development,

~ &. Reinforce existing Federal, State and local

governmental social programs by close cooperation with agencies such as
ABAG, OEO, HUD, county govermment, in their planning and work programs.

~d. Help establish the proper public participatory
mechanisms where necessary to establish social and physical development
objectives that will respond to local, as well as regional, State and
Federal needs and desires. This participation could be accomplished by
including in advisory positions persons and groups not normally included
. from the localized areas influenced by the wastewater management alter-
natives.

D-3
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e. In order to recognize the value systems
of the various groups possibly affected by the development of
wastewater management systems, public participation program should
be initiated. In seriously addressing the social well-being impact t
of alternative wastewater management systems, the Corps can work
with other Federal, State, and local agencies as well as with local
citizens groups concerned with social planning and development.

Corps planning efforts, therefore, can reinforce the social planning a
A and developments of agencies such as HUD, OEO, and HEW by providing
X definitive avenues to coordinate these social planning efforts with
the physical planning programs of the Corps. The Corps efforts : -

therefore would be to reinforce Federal and Federally assisted

regional and local social planning programs - not to assume the

social planning role. For example, proposals requiring land acqui-

sitions for conveyance system developments, present opportunities

for greater control over the apatial distribution and linkages of

open space for children's parks, walking trails, or picnicking

areas. The site planning and design of treatment plants or other

related structures in a community could also include within the

same development.site, plans and programs for needed community

service facilities such as child day-care centers, meeting rooms,

or small outdoor game areas. Within such an integrated program,

large scale Federal planning and construction efforts could provide:

an operational vehicle to help reinforce the Federal and local social
{ planning and development programs. Such programs would greatly help
i toward honestly distributing benefits, not only to large populations
{ as a whole, but to those areas or groups most in need of it. In such
a process, the equitable distribution to all of the opportunity to
benefit from projects could truly be realized.

(3) National Economic Development.

(a) Direct output increases.
(b) Utilize unemployed and underemployed resources.

(4) Regional Development.

(a) 1Increase regional income.
(b) 1Increase regional employment.
(c) Diversify regional economic base. X
(d) Enhance environmental and social well-being conditions.
D-2. IMPACT EVALUATION OF ALTERNATIVES FOR MANAGING WASTEWATER

a. 0Ocean Disposal Alternative - Advanced Treatment. In Appendix
C, the impacts of two ocean disposal alternatives, advanced treatment




and secondary treatment, were assessed to determine which alternative best
represents the ocean disposal concept. Although average annual costs of
ocean disposal with secondary treatment would be lower by approximately
$55 million, the conclusion of the impact assessment was that advanced

. treatment best represents the ocean disposal concept. The reasons are

g : that secondary treatment relative to the base condition:

. - Would not reduce the buildup of persistent toxicants in the
marine environment,

= Could increase the potential for eutrophication in the coastal
zone,

S N A

= Would not reduce the projected waste loads discharged to the
hydrosphere and

- Would not provide a significant potential for reuse of treated
wastewater.

R Ca T

Consequently, only the impacts of ocean disposal with advanced treatment
will be evaluated in this appendix.

(1) Environmental Quality Objective.

(a) Protect and Enhance the Fishery Resources - A
] limited amount of toxic wastes would still be discharged into the ocean

environment. The discharge of toxic wastes into the Gulf of the Farallons
would be reduced, which would be expected to improve the fishery in that
area. The low salinity discharge in nearshore waters could interfere

with the migratory patterns of anadromous fish in the ocean. The removal
of wastes from the estuary would improve the status of estuarine and
anadromous fisheries in the estuary. However, the absence of wastewater

flushing flows could increase existing and projected problems of low
flows in the Delta.

(b) Minimize Eutrophication - A small amount of nutrients
would still be discharged into the ocean, which could increase the

potential eutrophic rate of the ocean. The removal of nutrients from
the estuary would reduce the potential for algal blooms and low dissolved

= oxygen levels. In contrast to that reduction, the absence of wastewater
flushing flows could increase eutrophic rates in low flow areas of the
estuary.

(c) Maintain the Integrity of the Salt Marsh - Other
water sources would be needed to provide freshwater flooding for Suisun
Marsh.

(d) mﬁgggg_gu the Shellfish Fishery - Crabbing areas
near the proposed discharge sites would be impaired by the fresh-water

D-7
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effluent, as could planktonic forms passing through those sites. Crabbing
in the Gulf of the Farallons would be improved by reduced discharges of
toxic wastes. The reduction in the coliform level in the estuary would
render existing shellfish suitable for human consumption.

(e) Preserve Marine Co-uunitﬁea - The northern discharge
could alter the salinity levels of the nearshore area and select for
species resistant to lower salinities. The adjacent Bodega Bay and Tomales
Bay aquatic communities could suffer from disturbed salinity gradients.
Changes at the southern discharge site would be less severe due to the
greater dispersion potential of that area. The biotic communities in
the Gulf would be expected to improve in quality, if their planktonic forms
were not damaged while passing through the discharge sites.

(f) Create Diversity in Land Use - Sludge disposal sites,
conveyance and treatment facilities would limit diversity of land use.
Reclaimed wastewater would provide for a diversity in land use.

(g) Preserve or Create Land Resources - Sludge disposal

and treatment facilities would modify land resources. Reclaimed waste-
water would be utilized to preserve or create land resources.

(h) Preserve and Enhance Quality of Ground and Surface
Waters - Leached pollutants from ‘sludge deposits could threaten groun
and surface waters in the vicinity of the disposal areas.

(1) Prevent Adverse Climatic and Atmospheric Effects -

Climatic and atmospheric conditions would remain unchanged from the
base condition.

() Minimize Disease Vectors - The potential for con-
tamination of marine species and coastal zones would be reduced.

(k) Minimize Space Requirements - Space requirements
for treatment, disposal, and conveyance facilities would be higher than
the base condition.

(1) Reduce Projected Waste Loads Discharged to the

Environment - The amount of toxicants, nutrients, degradable organics,

and suspended solids diacharged to the hydrosphere would be significantly
reduced over the base condition.

(m) Utilige Wastewater as a ource - This alternative

provides a higher potentisl for reuse of wastewater than the base
condition.

(n) Minimige Adverse Effects of Bioaccumulative Toxicants -
The amount of persistent pesticides and heavy metals introduced to the
ocean environment would be reduced. Other pollutant sources from outside
of the study area would still mtnbuu to this problea.

D-8

g i itk A e A,

3
A
i
%




i

RN YR £ A A A BTN S RN 08 171 . g sty e e

(o) Protect Rare and Endangered Species - The absence of
fresh-vater flooding eould-furither endapgersthe Suisun marshland community.
Fresh-water plumes in the ocean could: loeally endanger marine species.

(2) Social Well-Being Objective.

(a) Area Viability. With respect to the base condition,
long-term enhancement to employment and income related to water-oriented
activities, especially ocean fishing, should occur for the coastal
localities as well as the region as a whole by advanced treatment.

The opportunities for varied spatial distribution development choices
would be greatly enhanced for commercial water-related activities and
recreation. Also, as a result of reduced pollutant loads entering the
hydrosphere, the traditional water-related character of the region should
be greatly benefited over time and result in less restrictions for overall
regional and sub-area development.

Due to the reuse potential of reclaimed wastewater, the potential suburban
and rural development opportunities could produce long-term benefits to
employment diversity and income levels. Also. the benefits of

additional sources of water supply for all areas would offer many choices
for optimum regional growth dispersion.

(b) Public Health. This alternative contributes to the
achievement of public health objectives by significantly lowering the
mags-emission of toxic agents and by using the assimilative capacity of
the hydrosphere. However, this plan does introduce some increased
hygienic risk because larger amounts of more concentrated pollutants in
the form of a sludge slurry would be transported to, and disposed on
two large land areas.

(c) Amenity. The sludge disposal sites selected in Marin/
Sonoma and Santa Clara/San Benito Counties have very high cumulative
aesthetic characteristics. Use of such areas for sludge disposal sites
could have long-term detrimental effects on larger areas, not only
visibly, but for future development potential and overall environmental
amenity due to the existing vegetation and undulating land form patterns
with their strongly defined sense of place. Ocean disposal places greater
requirements for sludge application in these critical locations. The
mental prejudices, customs, and phobias associated with treated waste-
water for agricultural use and human consumption could still be a detri-
ment to existing value systems of individuals.

(4) Distributive Equity. The matters discussed herein
are common to all wastewater management alternatives snd are of major.
concern. Many social concerns regarding the distributive equity of

4
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income, employment, recreation, or displacement, and questions of

opportunities and benefits from the development of the system are

vital to the social well-being evaluation of the alternatives.

Therefore, for any alternative to effectively benefit all segments

of society, efforts must be made to reinforce the social planning

and development programs of agencies such as HUD, OEO, and HEW by

providing definitive avenues to coordinate and assist these social .
planning efforts with the physical planning programs. As a result,

groups in greater need would share in the opportunity for human

betterment. The role of those agencies responsible for planning J
physical systems must be to assist agencies responsible for social

planning and betterment, not to assume the social planning role

themselves. At the very least, the development of any of the al-

ternative wastewater management plans should not make the condition

of the poor any worse. (b

(3) National Economic Development Objective.

(a) Direct Output Increases. Quantified net income
factors addressed in thie appendix are related to some of the eval-
uation findings under the Environmental Quality Objective. In
addition, a quantified approximation is made of the underemployed
resource of treated wastewater. From the evaluation of environmental
factors, it is estimated, in magnitude terms, that the ocean disposal
alternative will increase ne.®income over the base condition, because
of the reduction in discharged pollutants and health factors as follows:

General Recreation $62,000,000

Sport Fisheries 10,000,000

Conorcini Fishing 5,000,000
$77,000,000

(b) Utilize Unemployed and Underemployed Resources.
The ocean alternative presents a recla water potential of 1.2
million acre feet in 1990 and 2.2 million acre-feet in 2020. In
close proximity to the -reatment plants, a value of $90 per acre-
foot would be representative; at more Gistant locations, inland
and closer to other potential water sources, the value would re-
duce to $40 to $50 per acre-foot Preliminary cost estimates of .
first investments for regulation and transport of reclaimed water
to the more distant locations reflect abou: $1,000 per acre-foot
of capacity, which when converted to an average smnual value per ; i
acre~foot would mske reclaimsd water marginally competitive. Thus,
localized delivery is mors favorable to utilizing this resource but
expected demands would be substantially less than available quantity.




First cost estimates of the ocean alternative indicate an investment of
$4.1 billion dollars in 1975 and an additional investment of $3.1 billiom
dollars in 1990. Estimsted average annual charges for interest and
amortization, operation and maintenance would be $472 million dollars
over a 100-year economic life assuming an interest rate of 5-1/8 percent.
Features constructed by 1975 were designed to meet 1990 needs with
features added by 1990 of capacity to meet 2020 conditions. The esti-
mated first cost of the ocean alternative is 40 percent higher than the
assumed base condition and estimated average annual charges 30 percent
higher. More details on costs are presented in Tables D-1 and D-2.

Qualitative economic evaluation factors, pending detailed investigation,
are:

1. Sludge disposal areas concentrated in, two areas
in close proximity to the ocean coast for the ocean disposal versus several
at scattered locations for the base condition could have greater adverse
economic impact.

2. The ocean alternative land requirements for
treatment and interceptor facilities could involve less valuable shoreline
areas suitable for many purposes than the base conditionm.

3. Underemployed human resources might be more readily
appliod with a eoq:uhensive regional plan.

4. Industrial investment for "source comtrol" of pol-
lutants might be reduced with a comprehensive regional plan.

The above discussion indicates that national economic activity would be
in a more favorable position over the long term with the ocean disposal
alternative.

(4) Regional Development Objective.

(a) mg%&emwmm._&_wu
Regional Economic Base. ocean disposal alternative provides a solution
for the expected. future problems of the Bay and Delta region for municipal
and industrial wastewater dischargers. Economic evaluation for the region
would be the same as under the National Economic Development objective.
Recreational beneficial effects would be essentially regionally oriented,
however, commercial fishery benefits might be only partially shared by
the region because ocean enhancement affects a wider area. A portion of
the reclaimed wastewater potential could involve areas outside the region
and, therefore, the fegion might have to share such a benefit with other
areas. The region'would have to participate in larger investments for
vastewater management.

(b) Ewhance Environmental Conditions. Environmental
quality would experience a net ancement of significant scope. However,

D-11




such net enhancement would result in certain specific adverse impacts in
the environment. The beneficial aspect would be reduced pollutant loads
in the estuary and ocean with resultant improvement of their waters and
nearshore areas. Increased salinity in the eastern and southern extremity
of the estuary would have adverse effects on marine life dependent on
specific salinity conditions. Also, resulting changes in salt marsh
vegetation would adversely sffect wildlife potential. The ocean and
shoreline areas in the vicinity of outfalls could be adversely affected
by low salinity discharges. The shellfish potential for human consumption
would be increased. Reclaimed wastewater could be used to enhance the
environment or mitigate adverse effects if desired. Sludge areas for the
ocean disposal alternative are of overall higher environmental quality
than for the base condition. With the possible exception of changes in
ocean resource conditions, all environmental beneficial and adverse
effects would be regional in nature.

(c) Enhance Social Well-Being Condition. In the ares of
social well-being, the ocean disposal alternative would increase
employment and income associated with water-oriented activities. Spatial
distribution opportunities for development, regional or by sub-area,
would be enhanced. Reclaimed water could produce long-term benefits
in employment and income levels, the degree depending on use. Ocean
disposal is the most favorable of alternatives from a public health
viewpoint. Amenities associated with the estuary would be enhanced, in
the ocean associated areas a probable change in conditions with an overall
ninor enhancement; in the sludge disposal areas, because location, there
would be an adverse effect. All social well-being considerations,
favorable and unfavorable, would be essentially related to the region
except that veclaimed water, ocean changes, and sludge area impacts
might also affect other areas.

The ocean disposal alternative, relative to the base condition, provides
additional regional opportunities in: economic activities; meeting
future environmental objectives; and, enhancing social well-being.

b. Estuarine Disposal Alternative.
(1) Eaviroumental Quality Objsctive.

(a) Protect and Enhance the Fishery Resources.

. Discharges of toxicants and persistent pollutants
to the estuary would reduced, wvhich should improve the estuarine
fishery. Use of wastewiter vhich has received advanced treatment for
flow augmentation would improve the habitat of species important in
estuarine food chains.

D-12
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2. The anadromous fishery would benefit from the
lengthened salinity gradient, and the positive net flow toward the sea.

3. The fishery in the Gulf of the Farallons would
be improved and other coastal areas would be protected.

(b) Minimize Eutrophication. The amount of biostimu-
lants discharged to the estuary would be reduced. The eutrophic rate
of the Delta could be reduced by use of treated wastewater for flow
augmentation. The discharges could also improve the flushing rate of
the South Bay.

(c) Maintain the Integrity of the Salt Marsh. Flooding
flows would be provided to Preserve Suisun Marsh. Natural salinity
concentrations in the Bay would be maintained, thereby protecting the
contiguous marshlands.

(d) Rehabilitate the Shellfish Fishery.

1. Crabbing in the Gulf of the Farallons could be
improved by reduced discharges of toxic wastes in the estuary, Other
coastal crabbing areas would be preserved.

2. The reduction in the coliform level of the
eatuary would render existing shellfish suitable for human consumption.
The augmentation of freshwater flushing could enhance bay shellfish
habitat,

(e) Preserve Marine Communities. The pollutant stress
on the Gulf of the Farallons would be relieved; its biotic communities
would be improved, and other coastal areas would be protected.

(f) Create Diversity in Land Use. Sludge disposal sites
and treatment facilities would limit d versity in land use. Use of re-
claimed wastewater, other than for flow augmentation, would provide a
potentisl for more diverse land use.

() Pt%tn or Create Land Resources. Sludge disposal
sites and treatment facilities would modify land resources. Use of
reclaimed wastewater, other than for flow augmentation, would preserve
or create land resources.

(h) Preserve and Enhance Quality of Ground and Sur
%g;_. Leached pollutants from sludge depc threaten gro

surface waters in the vicinity of the sposal areas.

ST S B e
Climatic and atmospheric c dition:; would not anged from t ase

condition.

D~13




e

(3) Minimize Disease Vectors. The potential for con-
tamination of estuarine species and riparian zones would be reduced.

(k) Minimize Space Requirements. Space requirements
for disposal, treatment and conveyance facilities would be higher than

the base condition. .
™ -~
(1) Reduce Projected Waste Loads Discharged to the
Environment. The amounts of toxicants, nutrients, degradable organics =i

and suspended solids discharged to the estuary would be significantly
reduced over the base conditiom.

(m) Utilize Wastewater as a Resource. This alternative
provides a high potential for reuse of treated wastewaters.

(n) Minimize Adverse Effects of Bioaccumulative
Toxicants. The discharge of por.iot,‘nt pesticides and heavy metals,
into the estuarine and the ocean environments would be reduced.

(o) Protect Rare and Endangered Species. This alterna-
tive provides protection for endangered coastal and marshland species. |

(2) Social Well-Being Objective.

(a) Area Viability. With respect to the base condition,
the Estuarine Disposal Alternative would provide more wastewater with a
higher degree of treatment for flow augmentation in the northern part
of the estuary and in the Delta. Flow augmentation should benefit
water-related commercial and recreational development opportunities in
| the study area. Under the base condition, there is a threat of long=-
| term accumulations of toxicants in the aquatic environment which might
possibly offset the benefits from these opportunities. This alternative
would significantly reduce this threat. Sludge disposal in portions of
six counties would probably be detrimental to existing and future agri-~
cultural developments as well as to the associated employment and income
opportunities of groups and individuals dependent upon the maintenance
and growth of existing agricultural patterns. In Solano County these
possible detriments are amplified by the current decline of agricultural
employment in the county.

(b) Public . This alternative contributes to the I
achievemsnt of public & TtE %Sdcum by significantly lowering the :
mass-enission of toxic agents and by using the assimilative capacity 2
of the hydrosphere. However, this plan does introduce some hygienic " %

risk becasuse larger amounts of more concentrated pollutsnts in the form
of sludgs slurry transported to and disposed on land areas. :
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(c) Amenity., This slternative should benefit the overall
assthetic perception o estuary due to increased flow augumentation
and decreased pollutant loads discharged to the estuary. Although
recreational opportunities ave mot expected to be greatly impaired under
the base condition, the Estuarine Alternative should allow more oppor-
tunities for a variety of developments throughout the Bay and Delta
region.

Sludge disposal would be detrimental to the aesthetic character of the
disposal areas in terms of visual and possibly odorous perception.
Although the sludge disposal areas would be visually prominent in all
the areas, the highly visual character of the valley enclosures in
Marin/Sonoma would be greatly detrimented. Also, the amount of avail-
able open space for future recreation or other development opportunities
in all the areas could be greatly restricted.

(3) National Bcomomic Development Objective.
; (a) Out . Quantified net income in
this report is related to soms evaluation findings under the

environmental quality objectives. In addition, a quantified aporoxi-
mation is made of the value of reclaimed wastewater.

From the evaluation of environmsatel quality objectives, it is esti-
mated that the estuarine disposal altermative, by reducing the pollutant
loads discharged to the aquatic environment and providing more favorable
health factors, would increase the amnual net income over the base com-
dition. The estimated increase in amnual net income is as follows:

General Recreation $62,,000,000
Sport Fishing 10,000,000
Commercial Pishing $,000,000

Total $77,000,000

(b) Utilise M H Mﬁm
- This alternative preseats potent or rec R

acre-feet of wastewater in 1990 and
Since three of the seven advaneed trestmsnt plamts are located near the
coast, $90 per acre-foot would be s

claimed wastevater. Nepresentative values of reclaimed wastewate
!m:hfouhl-ltmmwhmmn
acre-foot.

:
2
%
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If reclaimed wastewater is conveyed away from the immediate areas of the
treatment plants to more distant areas for reuse, preliminary first costs
of conveyance and regulatory storage facilities would be $1,300 per acre-
foot of capacity. When this cost is converted to an average annual value,
reclaimed wastewater would be marginally competitive with other water
supply sources. Thus, reuse in the vicinity of the treatment facilities
is more favorable, but projected demands are expected to be less than

the available supply.

Estimated first cost of the Estuarine Disposal Alternative would be $2.8
billion dollars in 1975 to handle projected 1990 waste flows, and an
additional $1.9 billion dollars in 1990 to handle projected 2020 waste
flows. Total estimated average annual charges for interest and amorti-
zation; and operation, maintenance and replacement would be $331 million
dollars over a 100-year economic life, assuming an interest rate of 5-1/8
percent. The total estimated first cost of estuarine disposal is approxi-
mately 90 percent of that of the assumed base condition. The total esti-
mated average annual charges are approximately 90 percent of those of the
::;c condition. More details on costs are presented in Tables D-1 and

Other economic factors are qualitaiively assessed as follows:

1. Sludge disposal 1s concentrated in five areas for
estuarine disposal versus disposal in several scattered areas for the base
condition, thus could have greater adverse economic impact.

2. Land requirements of the estuarine disposal alter-
native for treatment and conveyance facilities could involve less use of
valuable shereline areas suitable for many purposes than under the base
condition.

3. Underemployed humen resources might be more readily
applied with a comprehensive regional plan.

4. Industrial investment for "source control" of pol-
lutants might be reduced with a comprehensive regional plan.

The sbove discussion indicates that national economic development would
be in a more favorable position over the long term with the estuarine
disposal alternative.

(4) Regional Development Objective.

(a) Income 1 t. The
Betuarine Disposal Alternative would produce similar, but not identical,
accomplishments to the ocean disposal alternative with respect to economic
development. Some additional benefits to the region may be incurred due
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to repulsion of salinity which low salinity estuarine discharges may
provide. Commercial fishery aspects, recreational potential, and benefits
from wastewater reuse would not be significantly different from the ocean
disposal alternative.

(b) Envir tal Conditions. The estuarine
disposal alternative wou ave a net beneficial impact on environmental
quality considerations. The main changes over the base condition would
be an upgrading of water quality in the Bay-Delta estuary and the Gulf
of the Farallons due to the lower amount of wastes discharged. Such
improvement in water quality would benefit the aquatic and marine orga-
nisms in these areas by reducing both acute and chronic environmental
Stresses. Furthermore, as long as highly treated low salinity wastewater
is discharged to the Bay-Delta estusry, possible salinity changes due to
removal of this flow (as in the other alternatives) would be avoided.
Shellfish consumption by humans would probably increase. Sludge disposal
areas for this alternative would not differ appreciably from the base
condition since the areas affected are the same. All environmental
benefits and detriments would be related to the region with the exception
of possible benefits resulting outside the region due to increased
anadromous fish runs.

(c) E Social Well-Being Conditions. Social well-
being changes would be generally bemeficial for this alternative. Water-
oriented activities in the Bay-Delta estuary would show a net increase
due to improved water quality. However, relative to the other alterna-
tives, this increase may not be as large since complete elimination of
all discharges from the Bay-Delta waters (as under the other alternatives)
may provide slightly higher social benefits. From consideration of public
health factors, this alternative would be an improvement over the base
condition but would not provide the degree of protection to humans that
the ocean disposal alternative would. The same is true of gemeral
amenities. In fact, this alternative would provide improvement for most
social well-being categories such as employment, income, and development,
but may not reach the level of accomplishment as the ocean disposal
alternative.

The main regional benefits expected from this alternative could be
categorized as increased economic activities and environmental quality
and enhancement of social well being, While improvements in all would
be accomplished, relative to the base condition, the absolute level of
accomplishments relative to other alternatives is related to trade-offs.

No significant differences from the Ocean Alternative would oceur

outside the region.

(a) Protect and Enh /
alternative would eliminste the direct discharge d urban
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wastes to the hydrosphere. The coastal fisheries would be protected and
the status of estuarine and freshwater fisheries would be improved.

(b) Minimize lutrl;ﬁcntion. If biostimulants are re-
tained on the land, the over threat of increased eutrophication would
be minimized. However, by eliminating discharge of treated wastewaters
to the estuary, the residence time of biostimulants in the estuary could

& be increased. Flushing of South Bay would not be improved over the base
| condition.

(c) Maintain the Integrity of the Salt Marsh. By reducing
pollutants entering the hydrosphere and possibly by enabling water-using
industries to locate away from the perimetry of the estuary, preservation
of salt marshes would be aided. The use of treated wastewater to flood
Suisun Marsh would protect that marshland community, provided that land

filtration would remove toxicants.

(d) Rehabilitate the Shellfish mtuﬁ. Crabbing in
, the Gulf of the Farallons would be improved by the e tion of urban
| waste discharges to the estuary. Other coastal crabbing areas would be
| protected. Shellfish in the estuary would bo rendered suitable for
humsn consumption. Shellfish beds in San Pabio Bay could continue to
be contaminated, depending on quality of treated wastewater used to flood

Suisun Marsh. Beneficial fresh water flooding of shellfish aress would
be reduced.

(e) Presa ties. The pollutant stress
on the Gulf of the . ated which would be expected
to improve its biotic communities. Other coastal areas would be pro-
tected.

(£) Crﬁ Diversity in Land Use. A wetlands biome will
be created in the di areas at the expense of the existing biotic

communities.

(g) Preserve or e _Land Resources. Land resources
would be modified. ther the modification would be beneficial or
detrimental needs further study. Sludge could be used as a soil con-
ditioner, particularly in land sreas which now have marginal soils for
crop production. Reclaimed wastewater could be utilized to preserve
or create land resources.

(h) pf_Grow ,
« Depending on th land » there
uay s potential for polluting ground and ace waters in the vicinity
of the disposal sreas. Leached pollutsnts from sludge deposits could
threaten ground and surface waters.
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(1) Prevent Adverse Climatic and Atmospheric Effect. This
alternative could result in higher humidity and increased fog frequency
in the disposal areas.

3 () Minimize Disease Vectors. The habitat for pest and
disease carrying organisms (mosquitos) would be enhanced over the base
condition. The potential for contamination of domestic and wild animals
needs further study.

(k) Minimize Space and Land Requirements. Land disposal
would involve an area of 335,000 acres by the year 2020. Depending on
whether the disposal areas have multiple use, this alternative may be

competitive with urban, agricultural and recreational demands for use of
the land areas.

(1) Reduce Projected Waste Loads Discharged to the
Environment. The amount of toxicants, nutrients, degradable organics,
and suspended solids discharged to the hydrosphere would be reduced
over the base condition. The capability of land to remove specific
pollutants needs further evaluation. Land filtered wastewater would be
high in TDS.

(m) Utilize Wastewater as a Resource. Assuming market-
able crops can be grown in thé disposal areas and that the capability of
land to remove certain pollutants can be substantiated, this alternative
provides a high potential for reuse of treated wastewater. However, 50
percent of the treated wastewater applied to the land would be lost to

evapotranspiration.

; (n) Minimize Adverse Effects of Bioaccumulative Toxicants.
Blological magnification of toxicants in the hydrosphere would be reduced.
Biological magnification of toxicants by land species needs further evalu-
atfon. : ; £ ‘

‘ dangered aquatic species wou . The
effect on rare and endangered terresterial species needs further evalu-

y. By eliminating discharges of urban
tuary, ind Disposal Alternative would significantly
reduce pollutant levels in the éstuary which should have a substantial
long-térs effeét on benefiting the underlying structure of the region.

[#4¢ » ‘the water-oriented activities of commercial fighing and
recreation should be greatly benefited in relation to employmént stability,
diversity and long term growth. The region as a whole, especially the
coastal counties in Sub-areas A and B, should experience long term bene-
fits from income increases in water-oriented activities.
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Increases in the overall long-term water quality of the ocean and estuary
should enhance the region's water-related character, thus greatly sus-
taining as well as improving one of the region's most important indus-
tries, tourism. The increased opportunities for existing recreational
facilities as well as the potential for developing new ones is of primary
benefit toward enhancing the overall quality of life of the regional

- population. However, to maximize the benefits possible from significant
pollution abatement and recreation development, efforts must be made to
increase not only the quality and level of recreation facilities, but
also their access and convenience in relation to the concentrated urban
population. Locational factors of recreation are of primary importance
in evaluating their overall and specific benefits to the region. In
relation to this alternative, reduced pollutant levels in the estuary
and coastal waters should offer opportunities for optimum location and
for maximum benefits from recreational improvements and developments.
Also, these developments in dense urban areas could greatly benefit
lower income groups and result in greater distributive equity of bene-
fits resulting from the overall system development and the resulting
environmental improvements.

As a result of this alternative, the possibility of a high reuse of
wastewater and residuals would greatly benmefit the long-term diversity,
growth, and stability of agriculture, industry, or any other activities
dependegt upon an abundant, readily accessible water source. The re-
sulting employment and income gains could greatly contribute to the
distributive equity of opportunity to share in resultant project bene-
! fits provided the proper social programs are initiated to reinforce
these opportunities.

The physical facilities for developing this alternative include large
land areas for spraying, sludge disposal, storage ponds, aeration
lagoons, and reuse reservoirs. Since the land areas are in a variety of
locations throughout the Bay and Delta region, a variety of beneficial
and detrimental impacts could be produced. Employment from implementing
this alternative should benefit certain categories of employment but for
a relatively short time. Also, the new or increased agricultural pro-
duction associated with applying treated wastewater to land could stimu-
late the agricultural economy with resultant benefits to many related
employment and income groups. These possible benefits, combined with
the benefits previously discussed resulting from improved water quality,
could greatly help to diversify, stabilize and stimulate the overall
growth and development of the Bay and Delta region. However, the

great land use conversion necessary for the development of the total
system (335,000 acres by 2020), and the long-term impacts on the many
localities directly influenced by these land conversions, may be detri-
mantal to mgxg {ties for di.vnr-xfud av‘hmt. 8
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Large land use alterations in the suburban and rural areas of Contra
Costa, Sacramento, Solano, and San Benito Counties could greatly limit
the future development and spatial distribution choices of these areas.
Even should these land areas continue in new types of agricultural pro-
duction under the system, persons or groups dependent upon existing
employment types and income from existing agricultural use could be
greatly detrimented.

(b) Public Health. This alternative presents certain
hygienic risks that must be recognized as potentially influential upon
society. The land disposal alternative, however, does contribute to
the achievement of certain public health objectives by removing bio-
logical agents, reducing the mass-emission of all toxic agents through
reuse, and by somewhat limiting the possibility of biological magnifi-
cation in the human food web.

Chemical agents such as gasoline and phenols, however, are ineffectively
removed by percolation and the fate of heavy. metals when percolated
through soil is not completely known. Based upon preliminary present
knowledge, these agents could filter their way into the groundwater or
into drainage water and as a result, introduce a significant hygienic
risk to the area population.

(c) Amenity. In relation to aesthetic changes, alter-
ations of crop patterns in certain areas may be detrimental. In Marin
County the dominant visual pattern is pasturage for beef and dairy cattle.
Fields of feed crops, which are among the primary crop choices for
potential land disposal cultivation, are only occasionally seen and,
therefore, a conversion to these crops would greatly alter the area.
The actual long term benefit or detriment of these changes would be a
matter of local resident preference in addition to economic and other
factors. Unlike the large geometric field patterns im Solano County
which could readily accommodate the large tracts needed for land dis-
posal, existing cultivation pstterns in Sacramento, San Joaquin, Contra
Costa and San Benito Counties are small and less geometric. Great
alteration of these areas could be a detriment to the existing scale
of agriculture development, Also, the humidity increases in the yalley
inclosures of the Marin/Sonoma and Senta Clara/San Benito areas could
be detrimental to existing climatology values. Other value factors
concerning existing development ?attom and prejudices against con-
verting prime valley lands into 'waste' treatment areas could be very
importgnt to local residents and considered as a detriment to their
areas.

The beneficisal or detrimental impact of the development and constructiom
of the land disposal altownative will be largely dependent upon careful
site selections and overall planning and design criteria enforcement
throughout the total design ana coustiuction processes.
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(3) National Economic Development Objective.

(a) Direct Output Increases. Quantified net income in
this report is related to some of the evaluation findings under the
environmentsl quality objectives. In addition, a quantified approxi-
mation is made of the value of reclaimed wastewater.

e From the evaluation of environmentsl factors, it is estimsted, in gross
terms, that the land disposal alternative, by eliminating duchargu of
urban wastevaters to the estuary and by providing favorable health factors,

* would incresse the annual net income over the base condition. The esti-
mated incresse is as follows:

General Recreation $62,000,000
Sport Fisheries 10,000,000
Commercial Fishing 5,000,000

Total Ay $77,000,000

(b) Utilize MI%Od and Underemployed Resources.
Assuning evapotranspiration losses not axceed 50 percent of the treated
wvastewater applied to the land, this alternative presents the potential
| for reclaiming approximately 600,000 acre-feet of wastewater in 1990
s and 1.1 million acre-feet in 2020. In addition there is a potential
* agricultural benefit from applying treated vastewater to land upon which

5% | crops would h grm *

Wastewater m 01«!'- are applied to six np.ute land areas. Since
wmost of these areas are located in proximity to other existing or pro-
posed water supply sources, a representative value of the reclaimed
wastewater would be.in the range of $40 to $50 per acre-foot. This re-
claimed wastewater would have the character of secondary effluent which
has been funud tlu'om a soil column of approximately 8 feet.

If reclaimed mtmhr h conveyed away from the disposal cuu £to more
distant areas for um, preliwinary first costs of conveyance and
regulatory tm.ﬂ facilities would be approximately $650 per acre-foot
of capacity. When this cost is couverted to an aversge annual value, re-
f claimed wastewater would be competitive with other water supply sources,

| depending on the degree of any further treatment needed prior to reuse.

Agricultural benefits of applying treated wastewater to land could be
used to offsst the average snnusl charges of this alternative. Approxi-
mately 170,000 acres of land would be uh.nuuﬂn the period 1975~
.1990, and up to 310,000 acres after 1990. The ecological impacts of
i | land disposal of wastéwater and sludge, discussed in Appendix C, pointed
to the possibility of creating redwood forests in the disposal areas.
1If redwood trees were grown snd harvested &8 20 year intervals, the
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average annual benefits over a 100-year period would be approximately $13
million dollars. If the disposal areas were instead used for irrigated
pasture the average annual benefits would be approximately $6 million
dollars. Benefits from these two rather diverse uses of the disposal
areas are presented to give a range of the benefits which could be used
to offset the average annual charges of this altermative,

Estimated first costs of the Land Disposal Alternative would be $6.5
billion dollars in 1975 to handle projected 1990 waste flows, and sn
sdditional $3.4 billion dollars in 1990 to handle projected 2020 waste
flows. Total estimated average annual charges for interest and amorti-
zation; and for operation, maintenance and replacement would be $699
million dollars over a 100-year economic life, assuming an interest rate
of 5 1/8 percent. The total estimated first cost of this alternative

is approximately two times that of the assumed base condition, The total
estimated average annual charges are approximately 1.9 times that of the
base condition. More details on costs are presented in Tables D-1 and
D-2. :
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Other ecohbi@c factors are qualitativeljliiienped as follows:

4 1. Although this alternative would involve less use
7 of valuable sho:eline areas than the base condition, this alternative re-
‘ quires 335,000 acres of land by 2020 for treatment and disposal. This
amount of land would possibly conflict with existing and proposed land
use patterns which could adversely affect existing uses and/or be detri-
mental to diversified development of the areas.

< ] 2. With the exception of the effects ‘of sludge disposal,
; 4 ‘ the qu;iutiu assessment of other economics factors is generally the

same as for the ocean and estusrine alternstives. Assuming that sludge

1s disposed on land under the base condition, sludge disposal under this
alternative is not upcctqd to have a grester adverse economic impact,

The above dilcwm Miuzu thaf. over the long term, the national
economic dcvolomt could be in a more favorable position with the

4 land mgoul l}tlmtivo.
% '~ R m&wm

(n) g ol g lonal
dilpoccl alterngtive, by el ting vastevater dis .
and ocean, would enhance the fisheries in both areas snefits realized
from an increase in commercial fisheries 'ould be ‘both by the
region and by surrounding areas. in water oriented recreation
due to improved water quality would be strictly regional. Depending
upon the use for reclaimed water, benafits from this ites cowld be shared
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with other rbgim The tothl -gnitude of these benefits would be less
than for the other alternatives becsuse of the lesser amount of vater
available for reuse. ' Increases in agricultural production could produce
monetary benefits which may partially offset the high ¢ost of this alter-
native. These benefits’ would be related both to the region and to sur-
rounding areas.

Possible u!nru teouo-ie Molbpnon could occur with respect to land
use patterns, future development and spatial distribution. Such effects
would ultth Mh to m rbglan and'to currmnding rcgioul :

. - g ntal Conditions. Under this
alternative; a'net environme: tal q ty benefit could be credited to
the hydrosphere, through elimination of municipal amd. industrial dis-
charges. “Possible adverse effects in the estuary may result through
localized salinity thahges due to elimination of these discharges.
These net benefits to the hydrosphere could be offset either in whole
or in part by possible adverse changes to land areas. These changes
would be limited'to the rveglon,” although ponible climatic changes
could bo -orc oxteno:l.vo.

18 comutim ‘With respect
to nochi vcllh&th\t ) ‘ : “greatest impact.
Employmént and’ income ‘associated ﬁth vater oriented activities would
increasé:’ Additional®bénefits in’ employment and income could be pro-
jected for the land disposal areas, through crop production.

‘Possible advetrse c & cbuld’ resuit from hygienic problems, espacially

from diséase vectors; from the’ ‘heéavy metal and chemical constituents
in the* !uuﬁd«m“htﬂ "landl’ude @lterations in the disposal areas
could ' greatly lintt futura’development and spatial distribution, by re-
stricting land e¥e alterhdtives.  'Somd &dverse changes could be expected
with respect to existing agricultural employment. This alternative could
be dotriﬂﬁtilbao"iﬁnﬂﬁi tutal development in counties where '~
cultivatiod patterts ate swill: ‘Benefits from reclaimed water usage
could offset some of these potential adverse changes, although the possi-'
ble increased employment and income from such usage would be less, than
for the other alternatives. Sotlal wall baing changes would 'not be
nd.cod to elu re rg& alone, but g.ool.d produco cffoctl outudo the region.
i {(ﬁl.qfhx Das  BmoOsL 3 .
I.IAEM to ﬁa hii%&dd!t!oi ‘this’ nwuuv& would ptmdi th
tast rtmthﬂ'ld “mﬂ% ietivtti“. A%
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ocean. The coastal fisheries would be protected and status of estuarine
and freshwater fisheries would be improved. Use of wastewater which has
received advanced treatment for flow augmentation would improve the habi-
tat of species important in estuarine food chains and would benefit the
anadromous fishery.

(b) Minimize Eutrophication. 1If biostimulants are
retained on the land, the threat of increased eutrophication would be
reduced. The eutrophic rate of the Delta would be reduced by a higher
level of treatment and by the use of treated wastewater for flow augmen-

¢ tation. The discharges could also improve the flushing of the South ‘Bay.

The absence of waste discharges into the ocean would reduce the eutrophic
potential of coastal waters.

~ (c) Maintain the Integrity of the Salt Marsh. By reducing
pollutants entering the hydrosphere and possibly by enabling water using
industries to locate away from the perimetry of the estuary, preservation
of salt marshes would be aided. Use of treated wastewater to flood Suisun

Marsh would protect the existing marshland community provided land fil-
tration removes detrimental toxicapts.

oy (d) ‘Rehabilitate the Shellfish Fishery. Crabbing in
<he Gulf of the Farallons could be improved by the reduction of toxic
discharges from the estuary. Other coastal crabbing areas would be
protected. The reduced coliform level would render estuarine shellfish
suitable for public consumption. Flow sugmentation would provide bene-
ficial freshwater flooding of north bsy shellfish beds.

(e) Preserve Marine Communities. The pollutant stress
on the Gulf of Farallons would be relieved, which would be expected to
improve its biotic commmities. Other coastal areas would be preserved.

24 €) 5% Diversity in Land Use. A wetlands biome will
be created in the land dis areas at the expense of the existing
biotic communities. Land disposal of sludge from the advanced treatment
plants would limit land use diversity.

(s) ces. Sludge deposits
and treatmsnt : ’ ' resources. Reclaimed wastewater
would be utilised to preserve or create land resources. Sludge could be
used as a soil conditioner.

s b e n' 0 m ;
o 7 m’ te : :
mu-wm trescment process on ground waters
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() Minimize Dissase Vectors. In the land disposal
areas, the habitat for pest and disease carrying organisms would be
enhanced. The potential contamination of domestic and wild animals
needs further study.

(k) Minimize Space and Land Requirements. The com~
bination alternative would involve an area of 172,000 acres by 2020

for land disposal of wastevater and sludge. Dcponding on whether
these disposal areas can have sultiple use, this alternative may com-
pete with urban, agricultural and recreationsl demands for use of the
land area. It should be noted that this alternative requires for
fewer acres of land for disposal than the land disposal alternative.

(1) Reduce Projected Waste Load Discharged to the
Environment. Pollutants discharged to the hydrosphere would be greatly
reduced. The capability of land to remove specifit pollutants needs
further evaluation. The land filtered wastewater will be high in TDS.

(m) Utilise ‘Eung; as s Resource. Assuming market-
able crope can be grown in the disposal area and that the capability of
land to remove certain pollutspts can be substantiated, this alternative
provides a high potential for reuse of wastewater. However 50 percent

of the treasted wastewater applied to land would be lost to evapotran-
spiration.

(n) Minimize Adverse Effacts of Bioaccumulative
Toxicants. The discharge of persistent pesticides and toxicants to

the estuarine and ocean environments would be reduced. Biological
magnification of toxicants by land lpociu needs further evaluation.

not removed in the land tmnnt proml. toxic co-pomnta, including
persistent pesticides, would thresten the rare and endangered species
of Suisun Marsh. nu.uutuunndmudurmuun-uciu
needs further evaluation. o

() .

,m of the Combination Disposal

Alternative is umually the same as the Estuarine snd Land Dis-
posal Alternatives, respectively. Estuarine disposal of urban waste-
num#mmAucmmpto mumnmuon probh-

m

long-term
mmu,gb m. which under n:ho base anustln

" could negate thno Innuu. would be reduced.
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Land disposal of urban wastewaters from Sub—areas B and D would
benefit water-oriented commercial and recreation activities by
eliminating discharge of urban wastewaters to the estuary and by
making use of wastewater and residuals as a resource. However,

the large land areas required by 2020 (172,000 acres) for land
disposal of wastewater and sludge (from land and advanced treat-
ment processes) would restrict opportunities for diversified de-
velopments in the disposal areas, especislly existing agriculture
and ite associated employment and income considerations. Although
much of the land areas could remain in agricultural production,

the alterations of crop patterns and the possible shifts in employ-
msnt opportunities could be detrimental to the existing area markets.
Further detailed studies would be needed to ascertain these relation-
ships.

(b) Public Health. This alternative contributes
to the public health ajectiwa by lowering the mass-emission of
toxic agents and reducing the possibility of biological magnifica-
tion in the human food web. However, the estuarine portion of this
alternative does introduce some hygienic risk in that larger amounts
of more concentrated pollutants in the form of a sludge slurry from
the advanced treatmssnt process would be transported and applied to
lands in eastern Contra Costa and western San Joaquin Counties.

The land disposal portion introduces significant hygienic risk in
that the capability and effectiveness of the soil column in removing
phenols and heavy metals is not completely known. A possibility
exists that these agents could percolate into the ground water where
they would be collected by the underdrain system for reuse.

(c) Amenity. In relation to aesthetic chn'u,

.alternations of crop patterns in certain areas may be detrimental.

In Marin County the dominant visual pattern is pasturage for beef
and dairy cattle. Fields of feed crops, which are among the primary
crop choices for potential land disposal cultivation, are only
occasionally seen and, therefore, a change to these crops would
greatly alter the area. Theé actual long term benefit or detriment
of these changes would be a matter of local resident preference in

- addition to economic and other factors. Unlike the large geomstric

field patterns in Solano County which could readily accommodate the
large tracts nesded for land disposal of wastewater and sludge, exist-
ing cultivatfon patterns in Sacramsnto, Ssn Joaquin, and Contra Costa
Counties are small ‘and less geometric. Alteration of these areas
could be a detriment to the existing "scale of agriculture development."
Aho. ‘the huaidity increases in the valley inclosures of the Marin/
Sonoma area eﬁéﬂ wueaimu to the existing climatology values.

oo ‘,Wu; development patterns and pre-
3uuug.ﬁ hj ) ey lands into "waste" treatment
%ﬁ{ &e é§ !6&-1 muuta and considered as s
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(3) Natioual ¢ Dsvel t Objective.
(a) Direct Output Incresses. Quantified net income

in this report is related to some of the evaluation findings under the
environmental quality objectives. In addition, a quantified approxima-
tion is made of the value of reclaimed wastewater.

From the evaluation of environmental factors, it is estimated, in gross
terms, that the combination disposal alternative, by eliminating dis-
charges of urban vastewaters to the estuary from Sub-areas B and D, by
reducing pollutant loads discharged to the estuary from Sub-aress A and
C, and by providing favorable health factors, would increase the annual
net income over the base condition. The estimated increase is as
follows:

General Recreation $62,000,000
Sport Fisheries 10,000,000
Commercial Fishing 5,000,000
TOTAL $77,000,000

(b) Utilize loyed Underemployed ces .

Assuming evapotranspiration losses do not exceed percent of that
portion of the total wasteflows applied to the land, this alternative
presents the potential for reclaiming approximately 1.0 million acre-
feet of wastewater in 1990 and 1.8 million acre-feet in 2020, In addi-
tion, there is a potential agricultural benefit from applying treated
wastewater to land upon which crops would be growm.

Under the land portion of this alternative, wastewater and sludge are
applied to five separate land areas. Since most of these areas are
located in proximity to other existing or proposed water supply sources,
a representative value of the reclaimed wastewater would be in the range
of $40 to $50 per acre-foot. This reclaimed wastewater has the character
of secondary effluent which has bean filtered through a soil column of
approximately 8 feet,

Under the estuarine portion two iif the.three advanced treatment plants

. are located near the coast. A repreasentative value of reclaimed waste~

vater from the two coastal plants would be about $90 per acre-foot, A
representative value of reclaimed wastewater from the inland treatment
plant would be in the range of $40 ~ $50 per acre-foot, since it is
locatod closer to other potential water supply sources.
If reclaimed wastewater from both the advanced. uu:-nt plants and

ad area is conveyed avay from the treatment and disposal areas
to more. #ltht areas for reuss, preliminary first costs of conveyance
and mmzm would be. mwm-my $1,200 per

a-foot of mlci this cost is converted to an average

sonual value, reclai wutmur would be marginally competitive
wvith other water supply soureces.




Agricultural benefits of applying treated wastewater to land could

be used to offset the average annual charges of the land portion of
this alternative. Approximately 55,000 acres of land would be irri-
gated during the period 1975-1990, and up to 120,000 acres after

1990. The ecological impacts of land disposal of wastewater and
sludge, discussed in Appendix C, pointed to the possibility of creating
redwood forests in the disposal areas. If redwood trees were grown and
harvested at 20 year intervals, the average annual benefits over a
100-year period would be approximately $4.6 million dollars. If the
disposal areas were instead used for irrigated pasture the average
annual benefits would be approximately $2.2 million dollars. Benefits
from these two rather diverse uses of the disposal areas are presented
to give a range of the benefits which could be used to offset the
average annual charges of this altermmative.

Estimated first costs of the Combination Disposal Alternative would
be $4.2 billion dollars in 1975 to handle projected 1990 wasteflows,
and an additional $2.6 billion dollars in 1990 to handle projected
2020 wasteflows. Total estimated average annual charges for interest
and amortization; and for opeution. maintenance and replacement would
be $464 willion dollars over a”100-year economic life, assuming an
interest rate of 5-1/8 percent. The total estimated first cost of
this alternative is approximately 1.3 times that of the assumed base
condition. The total estimated average annual charges are approxi-
mately 1.3 times that of the base condition. More details on costs
are presented in Tables D-1 and D-2. ;

Subject to detailed investigation, other economic factors are qualita-
tively assessed as follows:

1. Although this alternative would involve less
use of valuable shoreline areas than the base condition, this alter-
native requires 130,000 acres of land by 2020 for treatment and dis-
posal. This amount of land would possibly conflict with existing and
proposed land use patterns which would adversely affect existing uses
lnd/or,'bt detrimental to diversified development of the areas.

2. Sludge disposal, concentrated in five aress

for this alternative, when compared to sludge disposal in several

scattered areas under the base condition could have greater adverse
economic impact.

3. The qualitative assessment of other economic
factors is generally the same as for thc ocean and estuarine alter-
natives.

The above discussion indicates that over the long term, the national

economic development could be in a more favorsble position with the
combination disposal alternative.  °
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(4) Regional Desvelopment Objective.

(a) Increase Regional Income and mloi_-g_:t. Regional
development changes pertaining to this alternative would be a synthesis
of those changes resulting from the land disposal alternative and the
estuarine disposal alternative.

With respect to economic considerations, the region would benefit from
increased employment and income related to commercial fisheries, water
oriented recreation activities, agricultural production, sslinity re-
pulsion and reuse of wastewaters. All of these benefits would be limited
to the region with the exception of fisheries and reuse of wastewaters.
Economic increases could be expected outside of the region from these

two aspects, although the magnitude is unknown.

Some adverse economic consequences related to land use patterns could

be expected although the extent of this change would not be as grest
as for the land disposal alternative.

®) vi ntal Conditions. In regard to
environmental quality, t ydrosphere would benefit from the elimin-
tion of major wastewater discharges. Resulting changes on land areas
would be similar to the changes occurring from the land disposal alter-
native, although they would not be as extensive.

(c) Enhance Social Well-Being Conditions. Social well-
being changes would be a combination of the effects resulting from
both the estuarine and the land disposal alternatives. The greatest
changes would be associated with those areas where land disposal would
be practiced, since land disposal has a relatively high social well-
being impact. Hygienic problems and future development and spatial
distributions would be the areas of greatest concern.

The changes resulting from this slternstive would be largely restricted
to the region, whereas the land disposal slternative would produce

more extensive changes, since part of one land disposal area is outside
the region. Poseible changes outside the region would be related to

. climatic changes and reuse of wastewaters. However, these changes would

be of & lesser magnitude than for the land or estuarine alternatives.
D-3. DESIGN AND COST DATA

a. Basts for Pirst Cost of Improvemsats.

(1) Pipeline and Outfall.

. ... (a) Pipeline costs were based on using precast con-
crete pipe. The in-placed coste were obtained from cost curves de-
veloped by Kaiser Engineers for a Pinal Report to the State of California




titled "San Prancisco Bay-Delta Water Quality Control Program" dated
March 1969 and updated using the ENR Index.

(b) Outfall costs were developed using a combination
of cost curves developed by Kaiser Engineers for diffuser structures,
onshore and underwater pipelines.

(2) Pump station costs were based on curves developed
for total installed horsepower of pumping plant as developed by l
Kaiser Engineers and updated as stated in la above.

(3) Sewage Treatment Facilities. Sewage Treatment Plant
costs were based on Flow and Solids Content cost curves as developed ‘
by Kaiser Engineers in the above referenced report, updated as appro-
priate. :

(4) Land Disposal Facilities. Costs were developed on
a per/acre basis from a material and quantity breakdown and a pre-
liminary installstion costs.

(5) Recreation and Environmental Development costs were \
taken as follows: ; .

(a) Conveyance Facilities - $20,000 per mile of
route for year 1990 which includes cost for landscaping, administration
facilities and $10,000 per mile of route for the 2020 expansion;

(b) Sewage Treatment -~ 3 percent of the first cost;

(c) Sewage Lift Stations - 3 percent of the first

coets;

(d) $24,000 per square mile for Land Disposal Facil-
ities;

(e) $30,000 per square mile for sludge disposal

(6) All costs are based on current price level - June 1971.

b.. Basis for .g.%guzg:?z and Land Costs. Rights-of-way and
land costs were estimated on a fee basis for land surface only. No
improvemsnts were valued, nor any severance damages considered.

Justification for this simplification is as follows: Pipelines are
such that they can be routed to avoid intensive developmsnt; disposal
areas vhich are acceptable contain sufficient excess acreage such that
intensive development can be avoided.

B ST
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Land and rights-of-way were assumed purchased in the first phase for
both phases of the project. Costs are based on current price levels
and were compiled by the Sacramento District.

c. Storage Reservoirs.

(1) The following procedure was followed in developing
estimates for regulation storage reservoirs for alternatives involving
reuse.

(a) Storage requirements were determined.

(b) At a typical site, 4 diked ponds capable of
holding the required storage at a depth of 50 feet with 5 feet of
freeboard were assumed.

(c) The cost per acre-foot of storage was then
determined based on dike quantities and appurtenances.

(d) This cost was used at all remaining sites and,
further, applied to all plams.’

(2) A search for "natural" reservoir sites should be
made at survey stage and the decision to use either "natural" or
"diked" reservoirs made on the basis of more complete investiga-
tions carried out at that time. However, for preliminary and
comparative estimating purposes, it is felt that the procedure
described above is reasonable for the following reasons:

(a) Based on a limited investigation, evapora-
tive losses for the reservoir size range under study would be
roughly the sams for either type. The average depth of reser-
voirs which have been constructed in similar terrain is approxi-
mately 50 fest. The loss, then, due to evaporation using either
the srtificial (diked) reservoirs or the "natural" reservoirs
would be approximately & acre-feet per acre of surface per year.
Under the land disposal alternative this is a loss of 20 percent
- of potentially reussble water. Thought should be given at survey
stage to an evapo-retardant film if losses become too great,

(b) It is probable that "natural" sites could be
found in the sise range necessary (20,000 to 50,000 acre-feet) s
for the various alternatives, slthough the selection should in~-
volve detailed costs for environmental mitigation and site-by-site

investigation of geologic conditions.

(c) Based on an investigation of first costs for
a nusber of reservoirs in this size range, it would appear that
there may be some advantage in using "natural" type storage. How-
sver, the choice should involve more detailed analyses including
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first costs for conveyance, operation costs for conveyance, and
possible use of pumped storage power to partially offset the high-
er operating expenses. It is probable that operation costs during
the life of the project would be the deciding economic factor.

(d) Flood Control in Land Disposal Areas.

Flood control in the land disposal areas is of
very great importance due both to possible contamination of surface
waters by overland flow from disposal areas and from flooding by

; major streams which run through the disposal areas.

=
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(1) wWith respect to overland flow, the type

1 of soil which will be necessary for the land disposal method should
~ be reflected in reduced or, possibly, eliminated surface runoff.

As a part of distribution and collection system costs, an allow-
ance was made for contour checks and minor grading.

(2) with respect to flooding caused by the
upstream watersheds, it should be possible to locate all reser-

voirs and disposal sites on ground above the flood elevation.
Where this is not possible, thé reservoirs themselves may be
utilized as levees for flood protection with the possible addi-
tion of riprap to the stream side of the dikes. Some other
minor channel improvements may be required,

(3) A more intensive study of the entire
problem is necessary at survey stage, but it is roughly estima-
ted that the following is representative of the amount of money
which would be devoted to flood control under the four alterna-

tives.
1990 2020 EXPANSION
Ocean 10,000,000 10,000,000
Estuarine 10,000,000 10,000,000
Land 20,000,000 : 2;.000.000.
Combination 12,000,000 12,000,000

When compared with the totals of the alternatives, the mag-
nitude of the flood control costs are such that, within the pre-
cision of the estimates, they may be regarded as subsidiary items
. already covered by the previously presented estimates.
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D-4, DERIVATION OF AVERAGE ANNUAL BENEFITS

a. General. For purposes of preliminary anaiysis each
plan contains an evaluation of certain quantifiable benefits for
which physical and economic data are presently available. Tangi-
ble water use benefits were grouped into three categories: rec-
reation, commercial fishing and wastewater reuse. No benefits
were estimated for changes induced on the land by any of the
alternatives. Benefits which were estimated are preliminary and
are intended to indicate an order of magnitude for each category.

b. Recreation Water Uses. Recreation benefits were derived
using annual incremental participation days from 1975 to 2075 for
the following activities: sightseeing, swimming, picnicking,
boating, nature walks, camping and water skiing. Participation day
estimates for these recreation activities in the study were initi-
ally made by the U.S. Corps of Engineers, San Francisco District,
in 1965. Dollar benefits of $.90 to $2.50 per participation day for
the various activities were held constant over the study period.
Applying these dollar values to the projected recreation days re-
sulted in the gross annual 1ncrenent11 benefits shown below in
thousands of dollars:

1975 1985 1995 2005 2015 2025
$32,000 $46,000 $60,000 $84,000 $98,000 $123,000

These benefits are "gross" in that they do not reflect the costs of
facilities that would be required for some of the activities to
take place (e.g., boating).

The benefits by decade shown above were then changed to an average
annual equivalent for values given by decades. Thus, for the rec-
veation activities discussed above, average annual benefits through
2025 amount to $62,000,000.

The above annual benefits do not include sport fishing and clamming,
two important Bay-Delta water uses. It is estimated that if Bay-Delta
waters were improved by a comprehensive wastewater plan with at least
secondary treatment, there would be an increase of 200,000 angler days
per year for clam digging. Using methods from the Delaware Estuary
Comprehensive Study 1/ ‘a monetary value can be estimated for activity
days as follows:

Maximum - 25% of usage @ $5.00 per day
Minimum - 25% of usage @ $3.00 per day

1/ '"Delaware Estuary Comprehensive Study," Federal Water Pollution
Control Administration," July 1966, pps. 76-77.
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A range of benefits 1s computed to be from $150,000 to $250,000,
The average of these two figures is $200,000 which was used to
estimate clam digging recreation benefits on an average annual
basis.

In 1958, Dr. Max Katz, fisheries bioligist for the U.S. Public
Health Service, estimated snnual expenditures for sport fisheries
in San Francisco Bay to be in excess of $32 million annually. 1/
With proper control of wastes, it was estimated that this could
increase to $37 million per year.

This annual one-sixth increase in expenditures was multiplied by
estimates of sports fishing participation days. An average annual
equivalent value of $10.4 willion was derived from these estimates.
Gross annual incremental benefits for 1975-1025 are shown below in
thousands of dollars.

1975 1985 1995 2005 2015 2025
$8,000 $9,000 $11,000 $13,000 $14,000 $16,000

These estimates include only recreational benefits of cleaner water
in the Bay and Delta. No benefits were estimated for recreational
use of reservoirs or ponding areas which would be developed with

each plan. Such recreational uses could be substantial, especially
in relation to the Land Disposal and Combination alternatives, inas-
much as facilities would be located near populous areas. Recreation-
al use of alternative facilities would have to be evaluated in the
survey scope investigation.

c¢. Commercial Fishing. Benefits to Bay-Delta commercial

fishermen from improved Bay-Delta water quality would accrue from
an enhancement of various species of fish life. Oysters, crabs and
bay shrimp would all benefit from improved water quality, and these
would in turn benefit commercial fishermen. Many of these benefits
are contingent upon physical changes which require investigation.
Moreover, the time element for improvements is at present unclear.
To rejuvenate certain species could take as long as a decade.

1/ Max Katz, "The Fishery Resources," in Erman A. Pearson, '"Reduced
Area Investigation of San Francisco Bay," (State Water Pollution
Control Board), Pg. 188.
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Quantifiable benefits have been estimated in detail for Bay-Delta
oysters and these values were used in the benefit analysis. The
California State Department of Fish and Game estimates that Bay-Delta
commercial fishermen would reap average annual benefits of about

$2 million soon after water quality is improved. 1/ This may be a very
conservative estimate. 2/

d. Water Reuse Benefits. Benefits are assumed to accrue
from reuse of wastewater for irrigation and for municipal and indus-
trial supplemental water supply, primarily industrial cooling.
Average annual benefits are estimated on the basis of assuming a
value of $30 - $50 per acre foot of wastewater reused, before a
cost of conveyance is added.

e. Proposed Investigations. In the survey scope of the in-
vestigation more detailed economic analyses are required. Studies
to be conducted are shown in Figure D-1. The required research falls
into four categories.

(1) The economics of recycling has not been studied ex-
tensively to date. If water is to be recycled throughout the San
Francisco Bsy-Delta economy, a study is required of how water is
priced for the first consumptive use.

Related to this is the problem of financing the alternative pro-
posed sevage treatment works. How are costs to be allocated among
purposes? Can any by-products of the treatment process be sold in
order to defray costs?

(2) h.% vs. national economic growth is the second
topic which requires itional study. The relationship between waste-
wvater management and growth patterns requires investigation. An ad-
ditional conceptual problem in the analysis of alternative disposal
systems concerns the relationship between economic impact and social
well-being impact. The desirability of the San Francisco Bay-Delta
region as a place to live has many economic repercussions. Were the
social well-being aspects of life in the area to be seriously im-
periled, the economic impacts would soon be felt. Interrelation-
ships between social well-being and economic effects should be in-
vestigated.

¥ J.E. Skinner, "A Review of Fish and Wildlife Resources of San
Prancisco Bay Area," June 1962, Water Projects Branch Report,

California Department of Fish and Game, pps 103-105.

2 Intprview with Dr. Harold Orcutt, California Department of Fish
and Game, Menlo Park, California, July 19, 1971.
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(3) A "marketing" study for sewage effluents describes the
third topic which requires additional analysis. Conventional markets
do not exist for many waste products and by-products. Can new markets
be developed for treated wastewaters, treated effluents, sludge and re-
claimed minerals? How and where can they be used in the regional eco~
nomy? Can treated effluent be used for industrial purposes? Economi-
cally, how important is groundwater recharge?

(4) The optimum scale of the proposed facilities must also
be examined. Presently over 160 mumnicipal and 70 industrial plants treat
sevage generated in the Bay and Delta area. Alternatively, disposal
plans considered herein envision regional systems. Sizing the alter-
native disposal systems requires analysis of such factors as long range

land development patterns in the sub-areas; first costs; operation,
maintenance and replacement costs.

Each alternative developed in this feasibility study has certain advan-
tages and disadvantages. The preferred alternative is probably some
combination. In part, that answer can be determined by simulating
various size combinations of plant and collector systems and varying

practices of effluent disposal, and selecting that variant which
approaches an optimal condition.

D-5. ESTIMATED INVESTMENTS

L)

Previous paragraphs have indicated the results of preliminary
first cost estimates and related average annual cost estimates for
the base condition and selected regional disposal alternatives.,
Tables D-1 and D-2 summarize the results of these estimates,

Pirst costs reflect 1971 price levels. Average annual costs reflect:
8 100-year economic life; annual interest rate of 5 1/8 percent; con-
struction for 1990 waste loads in the first year (1975); and, con-
struction of additional incremsnts in the 15th year (1990) to meet
2020 waste loads. Replacement analyses depends on the type of mater-
ial or equipment involved assuming normal maintenance and operation.

: All first cost estimates assums for purposes of computation that

vastewater treatment facilities for the region came into existence

in the first year. Existing facilities and those planned in the near
future are not given credit toward meeting future needs because the
degree of potential integration of these facilities into the different
systems analyzed is beyond the scope of this investigation. Evaluation
of the cost data presented here should be limited to comparisons of the
magnitude or sensitivity of the estimates because of the preliminary
nature of the anslysis and because substantial favorable feature wodi-
fication could result from more detailed investigation.
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