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NOTE OF TRANSMITTAL
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ABSTRACT

Annual hard benefits of $57.2 million are estimated for
an ERTS system in the inland water resource management area.
Of this amount, $50.6 million in hard benefits can be attribu-
ted to new capabilities for managing inland water resources,
particularly in the field of power generation, agriculture,
and urban water supply. This $50.6 million estimate is based
on the results of ECON's ad hoc case study of the Feather
River. The Feather River study used conservative assumptions
in deriving estimated benefits. 1In addition to hard benefits,
soft anrual benefits of between $50.1 million and $121.1
million are estimated for inland water resources. These bene-
fits are obtained in the area of equal capability (cost
savings) and increased capability (equal budget) benefits.
These benefits are estimated by applying conservative assump-
tions to Federal budgeting information, Congressional appro-
priation hearings, and ERTS technical capabilities. No quan-
titative estimates of benefits are made in the area of
monitoring and controlling water pollution, but it is almost
certain that benefits of significant magnitude exist in this
area.
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1.0 INRTRODUCTION AND OVERVIEW: INLAND WATER

Inlend water is one of our most important resources.
In the U.S., it has traditionally been trcated as if it had no
cost and as if there were no limits to its availability. 1In
recent years, theve has been greater recognition of the adverse
effects of urban ... ? industrial growth on water quality as well
as the possibility - ' inadequate water s:pplies in densely-
populated areas. I.. addition to these new concerns, traditional
water management problems, such .., flooding, take on increased
importance as the pressures mount to develop flood plains and
other marginal areas. Proper management of this valuable and
potentially scarce resource has thus taken on greater importance.

Earth resources survey satellites can provide, through
more extensive and improved information, considerable benefits
in the water resources areas. These benefits are of three types:

(1) Equal~capability - benefits which result from cost
reductions in mapping, surveying, monitoring and
management activities which would othexrwise be carried
out by a more costly means

(2) Increased-capability - benefits which arise from
increases in the output of these activities

(3) New-capability - benefits which arise from resource

management activities which would be otherwise tech-
nically unfeasible or economically unjustifiead

This section of the study aims to estimate for each of the above
categories the annual benefits to water-resources management that
would be brought about by an ongoing ERS satellite system with
approximately the capabilities of the Earth Resources Technology
Satellite (ERTS). The methods and models used to estimate the
first two types of benefits are outlined in Volume II.

The new-capability k aefit in one important water-resources
activity, reservoir .:anagement, is explored in a case study on
the California Feather River Project (Appendix F).

A summary of these benefits by resource management func-

tion and by applicable Federal Agency is given in Tables 3.1 and
3.2, at the end of this chapter.

The inland water resources discussed in this section of
the study include surface and ground water, snow, ice and
glaciers, and water impoundment systems and watersheds. Coastal

1-1

et e



wetlands and estuaries are included urder other headings.

Watexr is a dynamic resource, changing from liquid to vapor
through evaporation, from liquid to solid through freezing and
moving firom one piace to another through precipitation, surface
drainage and movemont in underground aquifers. Actions
affecting water at one stage of the hydrologic cycle will have
implications for later stages. What is taken out or put into

a strear at one point may have serious local, national and
internst .onal repercussiouas further downstream. Understanding
thes.: rrlationships and predicting future effects of particular
action.: are often very difficult in the absence of comprehensive
infoxrma :ion.  The ability to obtain synoptic coverage of large
areas is becoming essential and represents one of the greatest
potentiil benefits of an earth resources survey (ERS).

Many of the broad waver resources management activities
stxnd tc benefit from the improved information provided by ERS.
Reservoir management is carried out with a wide variety of ob-
jectives in mind. Reservoirs have frequently been built to
control flooding and assure water supplies. In many cases,
these reservoirs include hydro-electric and recreational facili-
ties. Selection of reservoir sites requires extensive studies
and a great deal of information. Once the site has been selected
and a daiz has been constructed, informaticn on snow cover and
predicted run-off is essential in order to make better decisions
on resexvoir draw-down. Whatever the purpose, construction and
management of man-made water impoundment systems requires many
decis/ons which will be imprnved with better, more timely infor-
mation.

Reservoir management and construction is not the only
means 0 control flooding and water supply. 1In recent years,
more erphasis has been placed on non-structural approaches to
flood control, sura as land-use planning in flood plain areas.
Mapping potential flood regions is an important management ac-
tivity where remote sensing could clzarly make a contribution.
Improved planning and early warning as well as reservoir
construction and managemeant can reduce significantly the
annual damage resulting from disastrous floods.

Assuring an adeynate water supply for recreational pur-
poses and urban, irdustrial, commercial and agricultural needs
involves many activ.ties besides reservoir management. These
activities inclu’: planning, distribution, water rights and
water usn legi .ation, and conservation. In many of these
activities, *he quality of the decisions made, depends on the
reliability of the information used to make them. With the
growth in population and industrial development, water supplies
are increasingly related to water quality and pollution control.
Preser legislation ir. the U.S. means that water pollution iden-
tifi. ation, control and abatement is becoming a major activity
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in the area of inland water resources management. Water
quality standards have been set and programs are being designed
to achieve these standards. The enormous complexity of the
decisions which will have to be made results from the trade-ofr
between water quality and growth as well as the need to monitor
and control the large number of water systems within the
country. Demand for better information will increase as the
need for more, complex decisions rises.

This summary of some of the major management functions
for water resources in the U.S. is designed as an overview.
Detailed descriptions of the necessary activities and the
information needed to carry out these activities, are contained
in the resource management function reports in Appendix A.

1.1 Federal Government Activities

The Federal government has wide responsibilities in
water resource management and developrent. Generally, the
Federal government provides financial and consulting assist-
ance to state agencies, plans and executes large-scale programs
which are beyond the means of state and local authorities
or involve areas which include several states. The Federal
government participates in many interstate river basin
agreements and is the major source of construction funds.

Specific Federal programs include the following:

o The inland waterway program designed to improve and
maintain navigable waterways.

® Food and fiber programs designed to increase agri-
cultural production turough water resources develop-
ment.

® Acreage limitations and subsidies in reclamation
programs designed to assure irrigation water for
small farmers.
® Flood control programs to reduce flood losses.
® Municipal and industrial water supply programs to aid
municipalities and industries to obtain sufficient
water.
© Erosion and sedimentation damage control programs.
® Recreation, fish and wildlife programs.
There are several Federal agencies involved in these
and other Federal water resources programs. The Soil Conserv-
ation Service (SCS) of USDA assists local soil conservation dis-

tricts in water management, erosion control and other related
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activities. SCS also constructs and manages water impoundment
systems for irrigation and erosion control.

Many agencies within the Department of the Interior are
inv-lved in water resources. Foremost among these is the U.S.
Geclogical Survey which collects information on stream-flow,
snow melt and runoff, ground and surface water. The Bureau of
Reclamation is one of the major Federal construction agencies
involved in land reclamation and construction of water impound-
ment systems. In addition to these agencies, there are several
regional power administrations charged with building and
maintaining hydro-electric power facilities.

The Army Corps of Engineers (civil) is another important
construction agency. For Federal construction projects,
Congress authorizes funds for specific projects developed by the
Engireers, SCS or the Bureau of Reclamation. The flood control
program of the Corps of Engineers involves substantial
financial outlays for construction of dams as well as flood plain
mapping.

E.P.A. is the major Federal agency involved in water
pollution control. 1Its functions are primarily to assist states
in designing programs to meet water quality standards, to carry
out research on water pollution control and to help in the
enforcement of standards. Much water pollution control is left
to state and local agencies with E.P.A. acting as an advisor
on planning and methods of control.

Appendix D contains detailed descriptions of the respon-
sibilities of all Federal agencies involved in water resources
management and development as well as budgetary information on
these agencies. 1In addition, the statutes authorizing or
requiring Federal action in each resource management area are
included in the RMF's.

1.2 State and Local Government Activities

State and local officials are involved in a wide variety
of activities related to inland water resources. Many of these
activities are carried out in cooperation with other states and
various agencies of the Federal government. In addition, every
state has some system of water law which allows regulation and
adjudication of water use within the state's boundaries. Most
states are developing state water plans in order to regulate and
assure adequate water supply and water quality.

A number of Federal agencies assist and cooperate with
state agencies. These include:
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E.P.A. and the 10 regional E.P.A. offices provide
planning assistance to state and local environmental
offices charged with enforcement and execution of
programs to meet water quality standards.

Soil Conservation Service of USDA works with state soil
an2 water conservation districts.

Municipal & Industrial Water Supply programs of the
statns receive financial and planning assistance from
HUD & FHA as well as the right to store water in

rese rvoirs owned by the Federal government and the
Soil Conservation Service.

The Army Corps of Engineers, Bureau of Reclamation, U.S.
Geological Survey and other agencies provide the

states with consulting and technical services. For
example, the Corps of Engineers is increasingly providing
information on flood plains for use in developing land-
use policies by the states.

There are also many regional organizations including River
Basin Commissions, Interstate and Federal-Interstate Water
compacts and the Great Lakes Basin Commission. These regional
groups regulate watexr allocation, control pollution and floods
and frequently deveiop comprehensive river basin plans along
rivers which go through several states. Examples of State
activities are:

Colorado (source: report of the Colorado Division

of Water Resources, State Engineer's Office): This
division is charged with enforcement of state water
laws, distribution of surface and ground water,
reservoir safety and stream flow studies. A request
has already been made to NASA for ERTS services and
Colorado State University is using ERTS data in several
water studies. Colorado is represented on the boards
of ten interstate river compacts including the Upper
Colorado River Basin Compact. Water rights are based
on the doctrine of prior appropriation and the State
Engineer must administer water rights, issue permits
for ground water acquisition (wells) and other water
rights acquisition. There are approximately 3.5 million
acres of irrigated land in Colorado. Almost 10 million
acre-feet of water are distributed annually for
irrigation and urban and rural water supply. The

State Water Division plans and excutes water diversions
from storage areas lying to the west of the Continental
Divide to the eastern part of the state for use in
Denver and to irrigate large, fertile areas of farm-
land.
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© In California, there are at least the following
agencies concerned with water (source: Controllers
Report, 1971-72):

Total Expenditure

Agency in FY 71/72 dollars
Colorado River Board 155, 375
Klamath River Compact 9,725
Dept. of Water Resources 15,610,669
Water Resources Control Board 4,050,057

The Dept. of Water Resources is responsible for the
planning, design, construction and operation of

state water facilities. It compiles data on water
resources and use, investigates surface and under-
ground water supplies, cooperates in snowmelt and
run-off forecasts, administers water rights and inter-
state water compacts and assists in land reclamation.
The State Water Resources Control Board is concerned
with water rights, water pollution and planning and
research to preserve water qual ty. The state
Environment Quality Council works with local agencies
in pollutioun contrxol. Other agencies involved in
water resources are the Dept. of Conservation, the
Dept. of Fish and Game, Reclamation Board, etc.

© In New Mexico the State Engineer carries out the
following activities (source: State Budget):
administration of water rights, hydrographic surveys
and water rights adjudication, collection of basic
data and water resources investigations, and admin-
istration of interstate stream compacts. In FY 70/71,
the State Engineer had a budget of §1,670,000.

In summary, state and local officials have wide
responsibilities for local water resources management and
development. Many state universities carry on extensive research
in water resources for use by water planners and administrators
in state agencies. The types of state and local agencies involved
in water resources include the following:

¢ s0il and water conservation districts

e state and local environmental protection agencies

© State Engineer, State Department of Water Resources
or State Division of Water Resources.

e State Deparuments of Natural Resources or Conservation

1-6
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® State Fish and Game Departments
@ Stite Departments of Parks & Recreation

© River Basin Commissions and Compacts.

: 1.3 Economic and Technicral Models for Estimating Benefits

Benefits to Federal and intergovernmental agencies
‘ are estimated by the following procedure:

1. Equal-capability benefits

a. Programs which mandate ERS-relevant activities
are located by examination of Federal budget and

congressional hearings.

b. The proportion of the appropriate program budget
which is devoted to data collection activities
that fall within demonstrated ERTS capabilities
is conservatively estimated by reference to agency
budget justifications, congressional hearings,
and the results of research by ERTS principal
investigators. The result is then divided among
those ERTS activities which employ ERTS
photographic and multispectial scanner (MSS)
capabilities, including thermal infrared, and
those which make use of the ERTS remote data-
collection system (DCS).

c. The cost savings for ERTS photographic and MSS
capabilities over aircraft has been conservatively
estimated at 80%. (ECON, Inc., The Role of ERTS
in the Establishment and Updating of a Nationwide
Land Cover Information System, Draft, Princeton, N.J.,
15 August 1974) 1In the case of DCS-applicable
activities, the incremental cost of data-collection
platforms partly offsets savings due to increased
efficiency of data transmission and collection.

: Savings due to DCS are therefore assumed to be

| somewhat less than one-third as great as savings

due to ERTS photographic and MSS capabilities.

The equal-capability benefits for a given data-

collection activity are therefore

.25AD + .8A (1-D)
equal capability benefit

ECB
where ECB

A = budget allocation to ERTS-applicable data
collection activities

D = fraction of program to be implemented by
DCS.
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d. The results of (c) are allocated among the rele-
vant RMFs.

Increased-capability benrefits

As the source document discusses in nore detail,
benefits due to increased capability are calculated
on the assumption that the budget appropriation for
ERS-relevant activities remains unchanged after the
introduction of an ERS. .Under free-market assump-
tions this corresponds to a situation in which
demand for a good (in this case, information) is
unit-elastic (see Figure 1).

@Equal Capability Benefit = .8

Increased Capability Benefit = .81

S enas . q:zlp 2)

.8 1. Quantity

Figure 1 Equal-Capability and Increased Capability

Benefits from ERTS Photographic and MSS
Functions

B |



The increased-capability benetit is equal to
the value to the user of the adAditic al quantity of
information minus its cost. This co. responds to
the area (ql,pl)(qz,pz)(x) in Figure 2, assuming a
demand curve that is unitary elastic (p = 1/q).
Hence, in the case of ERS imaging capabilities,

ECB = .1_ dq - .8 = .81
p q

.2q i

The increased-capability benefits in this case are
thus approximately equal in magnitude to the equal-
capability benefits. For DCS-applicable activities,
the corresponding result is

1l
= - - .25 = .037
ECBD fq dq

For these activities the increased-capability bene-
fit is equal to approximately 15% of the equal-
capability benefit.

In some cases the increased-capability benefit
may be smaller than that given by the formulas pre-
sented above due to dependence of demand for ERTS
data-collection activities on other programs within
the same budget category. An attempt has been made
to compensate for possible biases from this and
other sources by conservative estimates of the pro-
portion of each budget for which an ERS system is

likely to be relevant.

1.4 Current ERTS Activities

The nam:s, addresses and phone numbers of the principal
investigators studying the applicability of ERTS type informa-
tion in th~ area of inland water resources are listed in Appen-
dix G. This appendix also includes descriptions of the work
being done and reports of significant results. Names and titles
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are included under each resource management function (RMF).
These listings show the work being done which is relevant tc
particular resource management functions.

In some instances, details of the work being done by a
pvarticular investigator were not available. However, many of
the investigators have reported significant results which
appear to be extremely useful. 1In the area of surveying lakes
and identifying water pollution, several investigators have
been able to achieve interesting interpretations based on ERTS
imagery. For example, Baumgardner found that he could distin-
guish deep water, shallow water and shallow water with dead
trees and stumps using ERTS imagery. Lind was able to recognize
the boundary between turbid and clear lake water as well as
algal blooms and polluticn plumes from point sources near lake-
Pluhowski identified sediment plumes and the mechanism by whic
nearshore suspended sediments are swept out into Lake Ontari-.

Another area where remote sensing has proved to be par-
ticularly useful concerns snow, ice and glaciers. Meier has
found ERTS to be an excellent means to inventory glaciers, study
glacier movements and the dynamics of glacier development, as
well as other theoretical and empirical glaciology gquestions.
de feels that more frequent ERTS passes during the snowmelt
season would be advantageous. Generally, snow mapping and
surveying can be done very effectively with ERTS imagery.

Barnes found that more detailed snow maps could be obtained with
ERTS and the time required to make snow charts was reduced to
two hours from the six hours needed using aerial surveys.

Cooper also found satellite imagery useful in providing improved
snow contour maps. In studying tundra areas, Holmgren concludes
that ERTS data provides entirely new information on break-up
characteristics of drainage basins, development of drainage pat-
terns and open water and changes in snow cover.

Several investigators are very enthusiastic about remote
sensing for lake ice surveys. Jelacic feels that ERTS imagery
offers the opportunity of increasing knowledge of lake freezing
cycles and lake atmosplere interactions. Wiesnet presents very
positive assertions on ERTS:

"ERTS is the most outstanding lake ice reconnaissance
platform yet devised. The detailed imaqges of lake ice
and lake ice features exceeds any prior sensor platform
combination in terms of interpretability and information
content, By using it in conrjunction with NOAA-2, it
ought to revolutionize the ice-forecasting ability of
NOAA's lake forecasters....the greater ground resolution
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of ERTS-1 and its cartographic fidelity make it. out-
standing as a snow mapping satellite. It has no peer
in this respect".

Many of the investigators are examining the impact of
remote sensing on interpretation time and management functions
which need very current information. Wiesnet found snow cover
mapping to .e six times facter with ERTS~1 than with U~2 photo-
graphy. Thcrley estimated the times required for high altitude
aircraft imagery interpretation to be seven times greater than
with ERTS-1. Schumann details the use of ERTS information on
a near-real times basis in menaging and operating Arizona reser-
voirs. f1he information was used to anticipate the flow into
two reservoirs allowing managers to draw-down water levels with-
out causing flooding. Losses due to flooding in Phoenix were
far smaller than those of the winter and spring of 1972-73.

Table . shows the estimated potential ai.nual equal
capability benefit of an ERS satellite system to specific
Federal programs of government agencies, listed alphabetically
The magnitude of these benefits is determined by the economic
and technical models for estimating benefits that are des-
cribed earlier in this volume and by an evaluation of the
budgetary and program information given in Appendix B. For
ready comparison, both program budgets and equal capability
benefits are given. The values shown in Table 1 are aggrega-
tions of equal capability benefits across gcvernment programs
given for the individual RMF's in Appendix A.

Table 2 presents the estimated potential annual equal
capability, increased capability, and new capability benefits
of an ERS Satellite System by resource management function.

The values given for these benefits also appear under the
individual RMF's in Appendix A. Derived from the same tables
in Appendix A, Tables 1l and 2 are consistent with each other,
Appendix A, in effect, provides a cross referencing of benefits
by RMF and government program. Benefits both Ly government
program (Table 1) and by "MF (Table 2) are presented here for
the convenience of the reader.
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1.5 Estimate of ERTS Economic Capabilities

Table 1 Summary of Potential Berefits to Faderal Agencies from an ERS

Satellite Systena

Nurber of Estinated Equal
Coveranias Relevant Prograz Iten Prograa Budget Resevant Cfpahxl%:y Bene-
Agezcy $ thousands REF'S fit, This Progran,
$§ thousandr, 1973
Alaska 2ouar Resource Development
adainistratioa Studias 190 3 (32 - 94)
Ar=>y Corps of Strexna Caging
Sagirears $,108 2 (1000 - 2200)
Lake Er°+ Waste Water
¥anagi :nt Study 670 4
tlood ?lain Inforzmaction 200
Reports 5.750 s {700 - 3009)
tortheastara U.S. Water
Study 1,950 3 (66 - 300}
Bonneville Powvar Power Supply and
Aézinlstration Scheduling . 1,260 ] (108)
Delasaze River %ater Qua.ity Manage-~
Basin Cozaission DAnt 632 3 (30 - S3)
Flood Lass Reluction 7% 3 (2¢ - 60)
Eaviroamenzal ¥ater Quality Techrical
Protection Agerncy Assistance and Plarfning 11,477 [ (300 - 780}

Yate: Tigures in parentheses are orer-of-magaitude estimates which are not supporcted
by in-cepth case stucies '

Source: ECON, Lac.
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Table } Sumaary of Potential Benefits to Federal Agencies from an ERS Satellite Systea (con't) :
S s ST NRY SOL I L Sy 4 ST LV ST R TR T e S SRR T - Tt TS 3SR R N e ,
| :
Mumber of Fstimated Equal ! .
Govurament Relcvant Prograa lten Prograa Budges Lelevant Cupability Bene- . N
Agency $ thousands RMP's fit, This Program, .
$ thousands, 1973 ;
: :
. Environaentcl Water Quality Municipal
Protectiaon Agency Source Control 14,951 3 {270 - S40) !
!
Water Quality t
Enforcement 11,450 3 tsso - 1200) ; <
Research and Develop- } N
ment on Processes
and Effects 18,371 8 {400 - 800)
) Abatenent and Control: | s
. Water Quoality Ambient -
Trend Monitoring . 5,274 2 (115 -~ 460) ; ;
. I
Abatement and Control:
; t’ater Quality Control
) Rgency Support 40,000 9 (450 - 1980) i 2
Susguehanna River Appraisal of Mecasures i v
Basin Counmissiun to Reduce Future
Flood Damages 126 4 (8- - 24y | ; .
t k4
Tennessce Vallcey Water Control Operations ; 5
Authority 1,370 2 . {280 - 350} !
}
Regional Water Quality i
Nanagenent: Water
Quality Inventory 718 [ (60) ; i
! Flood Control Operations '
425 L] (12) !
i
Prel:minary Investi-
gations 90 b (2 - 30) . ’
U.S. Dept. of Technical Programming, :
f3riculture Installation Services 3,080
and Snow Surveys 165,703 14 (4,720 - 12,600}
U. S. Dept. of Water Pollution
Agriculture, Abatenment :
Yorest Service 16,733 [3 (270 - 480) i *
U.S. Dept. of River Basin Surveys
Agriculture, angd Investigations
Soil Conservation I
Service 15,561 5 . (1200) )
. Small Watershed Project
: Investigations and
: Planning !
: 12,756 1 {500 - 900) b
’: ]
s Flood Frevention ! :
; Frojects N
; J 25,270 2 {400 - 4000} ;
1
: Note: Figurcs in parentheses are order-of-magnitude c¢stimates which are not supported B
i by in-depth case studies. {
b -
*Source: ECON, Inc. :
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Table 2:

hesource Managemeut Fuaction-Inland Water Resources

Magastudes and Typec of Potential Benefits of an ERS Satellite Systenm

Benafits,

$ mailions (1973)

Resource Manageneat Function Equal Increased New
Capabillity | Capability | Capadilicy
3.1 Cartography. Thematic Maps and
Vistal Displays *
3.12.2 Map and survey free water
areas (1.5-3.p0) (1.5-3.0)
3.1.2 Map and survey snow, ice .2 .2
and glaciers . {.8~.9) (.4-.9)
3.1.4 Map watershcd areuss . .08 .04
(2.0-3.9)" | (2.0-3.9)
3.1.5 Map water pollution {.2-.5) (.21=.4)-
3.1.6 Map potential water ’
inpoundnent areas t1.5-3.4) (1.5-3.4)
3.2 Sstatistical Scxvaces
3.2.) Prodict fresh waterx . | <3
supplies & floods (2.0-4.6) (2.0-4.5)
3.2.2 Inveutory fresh water .2 .2
suppites & snow cover (2.1-4.2) (2.1-4.2)
3.2.3 Gather inforaation for 2 .2
hydrological nmodels (2.7-5.0) (2.3-4.¢)
3.2.4 Inspect water irpounduent
arcas (1.5-3.0) {1.5-3.0)
3.2.5 Monitor streaz salinicy
& poliution (.5-2.2) {(.4~-1.0)
2.2.6 Monitor thormal pollution
of f{rec water (.3-.8) (.3-.6)
3.2 Calendars
3.3.1 Moaitor changes in free 2 2
vater aceas (.6-1.2) | .(.6-1.2)
3.3.2 Monitoer chenges in snow, .2 ) .2
; icc and glaciers (.4-.9) (.4-.9)
3.3.4 Xoaitor evazpo-transpiration|
$2il roisture & drainage
rattecas (.2) (.2)
3.3.5 Moaitor cyclical pollution
pa‘.tecns (.2-.9) (.2-.5)
3.4 Xilocation
3.4.1 Manige water impsundment .
systens~for power -3 .3
generation (.6=1.4) {.5-1.3) 42.01e)
3.4.2 Xonage water ispsundnent .3 .3
sys:cas-for flcod coatrol {(.6-1.4) (.5-1.Q)
3.4.3 XManage waterx impoundaenat
sy?:cfs-ro: srban wiser | '.) .3 .91¢)
supply i.6-1.4) (.5-1.4)

Wote: Figures in parenthes aze order-of-nagnitude estimataes wiich are not
supported by in-depth case s=udias.

Source: ECON, Inc.

(Table 2 continued on p.

1-16)
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Magnitudes and Typas of Potential Benefits of an ERS Satellira Syseom
by Resource Managemant Funcrioa-Inlaad Witer Ressurcas {(con't)

L_ﬁ

Takle 2:

P

FUMAL AN ricn ecommrmanss o gosast ap e o«

Banefits, § millions (1973)‘
Equal Increased Naw
Resource Management Function Capability Capability [Capability
3.4.4 Manage water .icpoundment i
systens-for agricultural .3 .3 7.7te)
water supply (-6-1.4) (-5-1.4) - fled
3.4.5 VPanage water ixzioundment
systens-for reccreational
purpose”
3.4.6 #Hanaj~ water impoundment
systens-for navigatioa {a) (a)
3.4.7 ¥Plan ch~nges in diainage s
& wzter impoualdzent systems {1.4-8.8) ‘ (1.4-8.8)
3.5 <Coasexvation
3.5.1 Conserve Fresh Water (_0‘_‘12)| {-04-.12)
Supplies !
H
3.6 BDanmage Preventioa and Assessnent
3.86.1 Assess & reduce flood .3 -3
danage (.5-1.5) (.5-1.5)
3.6.3 Reduce pollution of free ,
water (.5-1.1) (.4-.8)
3.7 Unique Event Recognition and Eerly
darning
2.7.1 Provide carly waraiag of -3 .3
disastrous floods (1.9-2.1) (.6-1.6)
3.7.2 Provide early varning of
lake eutropaication (.1-.3) (.1-.3)
3.7.3 Moaitor changes in surface
wWateX supple duc T {a} (a)
geological criages
3.8 Research
3.8.1 Conduct hydrological {1.5-3.0) (1.5-3.0) ;
reseazrch

(a) BR%S capablility in this area not established

(Table 2 continued
on p. 1-17)
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Magraitudes und Typoes cf Potential Be.afits of an ERS Satellite System by

Tabie 2: Do
Rasgurce Managencnt tuncrion~Inland Water Rescurces (con't)
l penefits, $ millions (1973)
Resource Managemeat !unc:ion. Equal Iacreased New R
Capzdility Capability | Capabilicy
3:!.2 Conduct fiocod coatrol
research . (1.5-3.0) {1.5-3.0)
3.8.3 Conduct water pollution
research (.2=.4), (.1-.3
3.9 Adrmiristrative, Judiecizl zad

Legislative .
3.9.1 Dusign goverarment progrars .04 (b) . .04 (b)
¢ zeduce i00d damag: {(.2~.6) cled=.8)

.3.9.2 Inczease connliance with:

water pollution regulations {.5-1.1) {.4-.9)

3.9.3 ILid ia designing legislative
controly for policy
indlenentavzon (.1-.4) (c) (.1~.3) (c)
3.9.4 RQicé in planniang government
prorects for fulure water

supply (.1-.2)(») {.1-.2) (b)

t ‘

(d) 7<otal: Bard denefits ....

3.3 | 3.3 50.6

ceee fr2s.2-61.9)1 (24.3-52.2)

S>ft 3enrefits

(o)

For benefits tn this PMF see also RMF 3.4.7
For benefits to this RMF see also RMF's 3.2.5,

tc)

{d) Totals may not corresnhond cxactly with sum of valucs given in table kecausc of
rounding of iadividual entries.

(e) Hard benefits documented in ZCON Feather River Case study

3.3.5, 3.4.7, 3.6.3, 3.9.2, 3.9.%

—]
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1.6 Cartography, Thematic Maps and Visual Displays

The six water management functions detailed under this
heading include mapping and surveying of free water areas,
snow and ice, ground water, watershed areas, water pollution
and potential water impoundment areas. Mapping and surveying
are essentially static operations which provide valuable in-
formation on the location, condition and state of water re-
sources at a particular time. Of course, as water moves
through the hydrological cycle through evaporation, precipita-
tion, freezing and drainage, its location and condition will
change. This area, therefore, is primarily useful as an input
into functions such as monitoring for which it provides the
base-line data.

An estimate nf the equal capability and the increased
capability benefit in this area can rely on the standard
models discussed in the main report for measuring these bene-
fits. To determine equal capability, an estimate of the
current and projected requirements in the absence of new
technolog_’ for maps and surveys in terms of current quality,
technical characteristics, and frequency of coverage is neces-
sary. Given these current and projected requirements, esti-
mates of the total and incremental cost of meeting these
requirements are needed. Once benefit results are obtained
for the equal capability case, it is a straightforward proce-
dure to determine the benefit in the increased capability or
equal budget approaca.

The potential for satellite mapping and surveying
offers new possibilities. Location of water resources or
potential water impoundment areas in remote regions is fea-
sible using satellite imagery and often proves to be less
expensive than conventional methods. Map and survey informa-
tion on water resources is used by Federal, State and Local
officials as inputs to monitoring systems as well as for pur-
poses of land-use planning in flocd plain areas, locating new
sources of water supply and areas of recreational potential,
and in legislation or adjudication relating to boundaries,
water rights and water use.

The Federal agencies which collect or use mapping and
surveying information on inland water resources and their
statutory authority are detailed under each RMF heading. The
principal Federal agencies involved are the Soil Conservation
Service of USDA, various bureaus within the Department of the
Interior and the Army Corps of Engineers (civil).
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Since State governments are responsible for water
rights and water use within their boundaries, there is a need
at State and local levels for information on lake perimeters,
river courses and unauthorized or accidental water diversions.
Individual State governments also cooperate with the Federal
government and other states in flood plain management, land-
use planning, snow surveys and river basin management.

e et

The principal investigators studying the application B
of ERTS to this function are detailed under each RMF and '
additional information on their results and progress is con-
tained in Appendix E. Generally, they have found that ERTS
imagery is extremely useful in mapping and surveying inland 2
water resources. The advantages cf remote sensing result from :
the ability to see features that would not otherwise be ob- p
served and the ability to cover a large geographic region. "

Considerable economic benefits could result from the R
use of ERS imagery for this function. Large areas can be .
mapped and surveyed at a low incremental cost. This is
particuiarly true for geographically remote or inaccessible
areas. One major source of benefits results from lowered
property damage during floods. Using ERS imagery it is
possible to delineate flood plains and areas of potential
flooding. The Army Corps of Engineers and other Federal
agencies collect this kind of information in order to assist
local ofticials in planning land-use. In many instances,
simply avoiding construction in a flood plain area will eli-
minate the need to construct dams and water retainers to pro-
tect constructions from flood damage. Presently, large
amounts are spent gathering mapping and surveying information K
Benefits will arise from using ERS data in that the same infor- :
mation can be obtained at less cost. In addition, information
on remote areas which cannot be obtained with conventional
methods will become available with an ERS and contribute to an
improvement in decision making. This improvement will also
give rise to economic benefits. Further details on the
economic capabilities and benefits of ERS are contained undex
each RMF.

Table 3 summarizes potential equal capability benefits
for remote sensing applied to cartography, thematic maps and :
visual displays by benefiting agency.
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mary of Potential Equal Capability Benctits to Fcleral Rgencies from Ronote
ing in Cartography, Thematic Maps, and Visual Displays

Goverumant
Agency

Relevant Program ltoem

MY o rrecgrass

Budget

¢ thoasan

[

Estimated mgual

Capability Bene-

fit, § thousunds
(1973)

Alasky Power
Admiuistration

Arny Corpa of
Engincers

Bonneville
Pover

Delaware River
Basin Commission

Environnental
Protection Agency

Susquehanna River
Basin Coamission

Tennesse¢ Valley
Authority

U.S. bept. of
Agriculture

U.S. Dept. of
Agriculture,
Forest Service

v.s. bept. of
Agriculture,

Soil Conservation
Service

U.S. Geolagical
Survey

Renource Developnent
Studjes

Flood Flain Information
Rueports

Northeastern U.S. Water
Study

Lake Erie Waste Water
Managyement Study

Power Supply and
Schedul:ing

Flood Loss Reduction

Research and Development
on Processes and
Efforts

Abatcment and Control:
Water Quality Ambient
Prend Monitoring

Abatenment and Control:
Water Quality Control
Agency Support

Appriasal of Measures to
Reduce Future Flood
Damages

Flood Control Operations

Regional Watexr Quality
Managerent: #ater
Quality Inventory

Technical Progranming,
Installation Services
and Snow Surveys

Water Pollution
Abatement

#iver Baszin Surveys
and Investigations

Soil and Water Science
Zor Mcnagement Support

Water Resources
Investigations

190

5,750

1,950

670

1,260

76

18,391

5,274

40,000

126

425

165,713

16,733

15,561

8,900

84,880

(24)

40
(140 - 600)

(30 - 450)

(x2)

(8 - 20)

(50 -~ 100)

(15 - 60)

(50 - 220}

(2 - 6)

(%)

(10)

220
(340 - 900)

(45 - 80)

{240)

{40)

(4,500 - 9,000)

TOTALS 260
( 5,510 - 11,7686)
Note: Figures in parentheses are ordex-of-magnitude estimates which are not
supported by in-depth case studjes.
Source: LCON, Inc. .
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1.7 Statistical Services ;

Six RMF's are detailed under this heading. Statistical
information is used in flood prediction, water supply inven- !
tories, inspection of water impoundment areas and monitoring :
salinity and pollution of streams and free water. The value of
statistical inputs for water resource management and decision-
making increases greatly as the statistical data become more
comprehensive and current.

Much effort at all levels of government is devoted to
the collection and compilation of basic hydrologic data.
Details on Federal and non-Federal data collection activities
are included under each RMF heading. In addition to USDA, USDI
and the Army Corps of Engineers, such Federal agencies as HEW,
HUD and EPA are involved in data collection. Many of these
agencies have scientific research programs which aim at modeling
relationships between various hydrologic phenomena. For example,
the Bureau of Reclamation finances research studies on theoretical {
problems such as the determination of underground water movements.
These models are used in setting standards and procedures in a
variety of water resource management programs as well as for
policy formulation. In order to test theoretical results,
accurate statistical information is needed. If the theoratical
results appear to be useful, application of the model t» real-
world problems is only beneficial to the extent that timely,
reliable data are available.

Most State governments cooperate with Federal agencies
in the collection of hydrologic data. In the Western states, s
snow cover inventories are used in forecasting run-off which,
in turn, is a principle input into reservoir draw-down decisions.
Further details on State and Local activities in the area of data
collection are included under each RMF.

The principal investigators studying the applicability of
remote sensing to the area of data collection are listed under
each RMF and in Appendix G. Some of the progress reports indicate
that ERTS imagery is opening new dimensions in measuring snow
cover and providing data for run--ff forecasting models. ERTS
imagery is also proving useful in data collection on pollution
and particularly for the theoretical study of lake sedimentation.

The value of remote sensing in the are of data
collection rests with the frequent coverage of large areas.
Eydrologic data are needed for decisions on power generation,
irrigation, flood prevention and fresh-water supply. The
frequent synoptic coverage and short lead times provided by
remote sensing make possible significant improvements in real-
time hydrologic models. In addition, remote data collection
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systems using satellite relay allow geographically

remote areas to be monitored more frequently and more effi-
ciently. There could be substantial benefits from the use of

an ERS in data collection, since a greater volume of statistical
information covering conventional and geographically remote
areas on a near real-time basis could be obtained. For example,
a small improvement in run-off forecasting resulting from bet-
ter statistical inputs, would lead to a very large increase in
benefits resulting from improved reservoir management decisions.

Further details on the economic capabilities and bene-
fits of remote sensing in the area of statistical data collect-
ion are included under each RMF. Table 4 summarizes potential
equal capability benefits, due to remote sensing applied to
statistical services, by benefiting agency.

i \ i
Tacle 4+ Zurmary of potential Egual Capability Benefits to Federal Agencies f-om '
Remote Sensing Apolied to Statistical Services
. . Estitmated Egqual
. FY Programs
Gox::::int Relevant Program Item auégzt l Capability Bene-
$ chousands| £it, § thousands
sancs {1973)
Army Corps of Lake Erie Waste Water
Engineers Managcement Study 670 :
Flood Plain Information 50
Reports 5,750 {140 - 600)
Stream Gaging 5,105 (500 - 600) '
General Hydrological
Studies 100
Bonneville Power Power Suvpply and '
Administration Scheduling 2,260 (12)
Delaware River Water Quality
Basin Cornmission Management 632 (10 - 18)
Flood Loss Reduction 76 (8 - 20)
Environmental Water Quality Muni-
Protection Agency cipal Source (ontrol 14,951 {90 - 180)
Water Quality
Enforcement 11,450 (250 - S00)
Research and Develop=-
nment on Processes and
Effects 18,391 {100 - 200)
Abatement and Control:
Water Quality Ambient
Trend Monitoring 5,274 (30 - 120)
Abatement and Control:
Water Quality Control
Agency Support 40,000 (100 - 440)
Water Quality Technical
Assistance end Planning 11,477 {100 ~ 260)

¥ em— ————t— o eicar 3 e

i
«




ot orrees

Table 4: Summary of Potnetial Equal Capability Benefits to Federal Agencies from

Remote Sensing Applied to Statistical Sexvices (con't)

Government
Agency

Relevant Program Iten

Program Budget
($ in thousands)

e
Estimated gqual
Capability Benc~
f£it, this RMF
$ thousands (1973}/

Susguchanna River
Basin Commission

Tennessce Valley
Authority

U.S. Dept. of
Agriculture,
Forest Service

u.S5. DepL. of
Agriculture,

S50il Conservation
Services

U.S. Dept. of
Interior, Bureawu
of Land Management

U. S. Dept, of
Interior, Burcau
of Reclamation

U.S. Geological
sSurvey

TOTALS

Appraisal of ftea-
sures to reduce
future flood damage

Flood Control
Operations

Regional Water Quality
Managoment: Water
Quality Inventory

Water Control Operations

Soil and Water
Science for
Hanagement Report

Water Pollution
Abatement

Technical Prograuning,
Installation Services
and Snow Surveys

River Basin Surveys
and Investigation

Soil a.d Watershed

Conservation

Regional Planning’
Service

Water Resources
Investigatioens

425

718

1,370

8,900

16,733

165,713

15,571

16,565

1,282

84,880

{2 - 6)

(4)

(20)

(40 - 50)

(40}

(90 - 160)

660
(1020 - 2700)

[€:1}]

(40 - 120)

{90 - 270)
{6,000 - 12,000)

7o
(9,166 - 18,800)

Source: FCON, Inc.

studies.

Note: Figures in parcntheses arc order-of-magnitude estimates which are not
supportced by in-depth case
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1.8 Calendars

Five RMF's are detailed under this heading. They include
monitoring of free water arcas, snow and ice, ground water, eva-
poration, so0il moisture and drainage, and cyclical pollution
patterns. Monitoring is clcsely related to statistical data
collection and mappiug and surveying. These three areas make up
the basic hydrologic data needed by planners, policy makers and
water resources managers. Remote sensing is particularly useful
for the monitoring function.

Federal and non-Federal activities are detailed under
each RMF. In the future, more and more Federal, 3tate and local
activities will have to be devoted to monitoring of streams and
lakes for purposes of pollution control. This is particularly
true of streams and rivers which cross state boundaries. Re-
~eiving standards have been established by all states in com-
pliance with Federal legislation and EP% directions. Ambient
pollution must be monitored by states to assure that waters
delivered to neighboring states will meet the standards. Tluis
function is largely a responsibility of state and local environ-
mental agencies.

One of the recurring activities of Federal agencies in
cooperation with State agencies is the monitoring of changes
in snow cover. As wi-ter progresses, it is essential to know
how much snow is being added to the snow pack since this will
determine the spring runoff forecasts used in reservoir manage-
ment. It is also necessary to monitor ground water and changes
in free water in order to predict water supply. Advance warnings
of water shortages allow the authoritier to transfer or divert
water and make other contingency decisions affecting water supply.

As with statistical services, the principal advantage of
remote sensing in monitoring water resources is the areater
frequency of update. In remote areas, satellite data relay
of information collected from ground monitors provides the pos-
sibility for more frequent coverage than is presently practica-
ble with conventional methods. Remote sensing also allows
observation and monitoring of features which would not otherwise
be observed.

The principal investigators studying the applicability
(. remote sensing to water resource monitoring are listed under
RMF and in Appendix G. Progress reports received seem to
indicate that remote sensing could be extremely useful in map-
ping and monitoring water pollution as well as providing fre-
gquent and accurate updates on important changes in snow cover,
lake ice, drainage patterns, sedimentation and erosion, and
the hydrologic conditions of watersheds.




Further details on economic capabilities and benefits of
remote sensing for monitoring purposes are included in the dis-
cussion under each RMF. Table 5 summarizes potential equal cap-
ability benefits, due to remote sensing applied to establishing
hydrological calendars, by benefiting agency.

Table 5: Sﬁmnazy of Potential Equal Capability fenefits to Federal
Agencies from Remote Sensing Applied to Establish
Hydrological Calendars
_——— ——— —————
Government Relevant Program Iten FY 75 Program | Estimated Equal
Agency Bgdget, Capability Berne-
’ $ thousinds fit This Program,
$ thousands (1973)
Bonneville Pocwer | Power Supply and
Administration Scheduling 1,260 (12)
Environmental Research and Development
Protection on Processes and
Agency Effects 18,391 (50 - 100)
Abatement and Zontrol:
Water Quality Ambient
Trend Monitoring 5,274 (15 - 60)
Abatement and Control:
Water Quality cControl
Agency Support . 40,000 {50 - 220)
Water Quality Technical
Assistance and
Planning 11,477 (50 -~ 130)
Tennessee Valley | Regional Watar Quality
Authority Management: Water
Quality Inventory 718 Pt
U.S. Dept. of Water Pollution
Agriculture, Abatement 16,733 {45 - 80)
Porest Service -
U.S. Dept. of River Basin Surveys
Agriculture, and Investigations 15,561 . (480)
Soil Conserva-
tiun Service Technical Programming,
Installation Services 440
and Snow Surveys 165,713 (680 - 1800)
U.S. Dept. of Regional Planning Service 1,282 (30 - 90)
Interior, Bureau
of Reclamation
440
TOTALS . {1,422 - 2,982)
Note: Figures in parentheses are order-of-magnitude estimnte; which are
not supported by in-~depth case studies.
Source: TCON, Inc.
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1.9 Allocation

This area concerns the management of water impoundment
systems for a variety of purposes, including power generation,
flood control, urban water supply, commercial and agricultural
water supply, recreation and navigation. It also involves
planning changes in drainage and water impoundment systems.
Primarily, the water impoundment systems subject to management
and therefore relevant to this resource management area are
reservoirs. However, some management functions exist for
natural lakes and water impoundment systems as well as for the
areas surrounding bodies of water. Influence on lake levels,
lake sedimentation and watershed preservation can be exercised
through planned changes in drainage patterns and erosion
control. This is true whether the lake be man-made or natural. .

The greatest potential for increased benefits arises
from improved reservoir management. This function is a "final
product”™ of water management. The functions of mapping,
inventoryinrg and monitoring (3.1, 3.2,3.3) all contribute to
forecasts of runoff and future water supplies in watershed areas.
These forecasts allow reservoir managers to make reasonable
decisions concerning the amount of water storage space to reserve
in controlling floods and the amount of hydroelectric power to
produce. Another management decision involves the allocation of
storage space to local agencies con-:erned with municipal, .
industrial, commercial or agricultural water supply. These 'g
agencies can freguently "rent" storage space in Federally owned ‘
reservoirs. Reservoir managers frequently must make decisions .
concerning cransfer or diversion of water to other impoundment .
systems depending on relative water supplies in different areas. ;

The Federal government has built large numbers of reser- 3
voirs. These reservoirs may be built for one purpose, such as P
flood control, or they may be muliti-purpose. Most of these
constructions have been bailt by the Army Corps ot Engineers,
although the Soil Conservation Service owns and manages some.
State and City governments often own or manage reservolrs
designed to assure water supply. Further details on Federal and
non-Federal activities in this area are included under each RMF.

The principal investigators studying the applicability

of ERTS to the allocation function are listed under each RMF

and in Appendix G. Generally, ERTS capabilities seem to be

more relevant for other resource management functions which

serve as inputs for water impoundment system management. Accu- :
rate forecasts of future water supply and runoff are necessary §
for efficient reservcir management. The accuracy of these :
forecasts depends on the frequency and comprehensiveness of .
monitoring an. .urveying relevant hydrolic conditions. A space- ;

1-26

RN C e v — e e = - RN __-\ b



g

based ERS system appears to be particularly beneficial ir
enhancing accuracy at a low incremental cost.

Discounted annual hard benefits (discount rate = 10%)
of 42.6 million have been estimated for power generation (RMF
3.4.1). Explanations of the calculations used to arrive at
this figure are included under RMF No.

F, the Feathexr River Case Study.

3.4.1 and in Appendix
No benefits should be allo-

cated to the flood control function since these benefits would

appear under other RMF's.

A full discussion of ERTS econonic

capabilities and benefits is included under each RMF. A sum-

mary of potential equal capability benefits,

due to remote

sensing applied to allocating activities, by benefiting agency
is given in Table 6.

Table 6:

Governnent
Agcncy

Sunmary of Potential Equal Capability Benefits to Federal Agencies
fron Remote Sensing Adplied ¢o Allocation Activities

—

Relevant ¥Yrogran Iten

FY Programs.
3udget '
§ thousands

‘Estimated Equal
Tapability Bene- .
fic, § thousands

{1923)
Alaska Power Adminis- Resource Developaent Studies
tration 190 (e - 70)
Army Corps of Northeastern U.S. Water Study
Engineers 1,95 (30 - 450}
Bonnevilie Power Power Supply and Scheduling
Adminiscration 1,260 (72)
Southeastern Powver System Operation and Maintenance
Administration 235
Southwestern Power System Operation and Maintenance
Administration 2,747
Tennessee Valley ¥ater Control Operations
Authority 1,370 (230 - 300)
Preliminary Investigations 0 (7 - 30)
U.%. Dept. of Agricul- Technical Programring, Installa-
ture, Soii Conserva- tion Services and Snow Surveys 1320
tion Service A03,713 (2,000 - 5,400)
Small Witershed Proiect
Investigations and Planning 12,756 {500 - 900)
Flood Prevention Projects 25,270 (300 - 4,000)
U.S. Dept. of Interior, | Soil and Watershed Conservation
Bureau of Land
Management 16,565 (40 - 120)
U.S. Dept. ot Interior, | Operation and Maintcnance
Bureau of Reclamation 72,176
Regional Plaaning Service 1,262 (30 -~ 90)
Plan Formulation Investigations 9,800 {390 - 3,100)
1320
TOTAL (3,717 - 14,532)
Note: Figures in parentheses are order-of-magritude estimates which are not supported by

in=-depth case studies

Source: ECON, Inc.
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1.10 Conservation

This area includes one RMF: consexvation of fresh
water resources. No general discussion of the conservation
function (3.5) is necessary since all details are provided
under RMF 3.5.1.

1.11 Damage Prevention and Assessment

This area includes assessment and reduction of damage
due to floods, silting and sedimentation in water impoundment
systems and water pollution. Assessment of damage is parti-
cularly important for disaster relief, insurance, future plan-
ning, and water quality control. 1In the aftermath of flood
disasters, information on the extent of flooding is crucial
in the organization and coordination of relief efforts.

Disaster relief involves efforts by all levels of
government as does water quality control. The Army Corps of
Engineers and HUD assess flood damage for insurance purposes
and future planning. EPA cooperates with State and local agen-
cies in the enforcement of water quality standards. Silting
and sedimentation of water impoundment systems is a problem
which requires significant expenditure by Federal and State
agencies involved in reservoir management. Further details of
Federal and non-Federal activities in this area are included
under each RMF.

The principal investigators studying the applicability
of ERTS to these resource management functions are listed under
each RMF and in Appendix G. A number of the studies address -
themselves to the problem of sedimentation. It appears that
ERTS can be useful in monitoring sediment build-up as well as
in providing basic information for the study of dynamic sedi-
ment nroceeces. Cther investigators have been able to determine
the extent of flooding and flood plain areas from ERTS: imagery.
Finally, remote sensing appears to be a feasible method for
monitoring water quality and locating certain kinds of pollu-
tion and sources of pollution in water.

Remote data collection systems with satellite data
relay provide efficient means to monitor silting, sedimenta-
tion and pollution. Frequent synoptic monitoring provides a
reliable data base for effective enforcement of pollution regu-
lations and preventive maintenance for the protection of water
impoundment systems. Remote sensing is also an efficient means
of surveying an entire flcod plain during and immediately after
a flood when such information is most useful.

The Army Corps of Engineers has reguested $11 million
for flood plain information and planning assistance. ERTS
imagery is effective in flood plain delineation. It is esti-
mated that ERTS equal-capability benefits plus the increased
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capability benefits could reach $20 million. Details of these
calculations are included under RMF 3.6.1. The benefits of
remote sensing for assessment and control of water pollution
damage and sedimentation damage could be substantial ( See
RMF's 3.6.2, 3.6.3). Table 7 summarizes the potential equal

capapility benefits, due to remote sensing applied to damage pre-
vention and assessment, by benefiting agency.

Tadle 7: sSuasary of Potential Equal Capability Benafits to Federal hgeacics frzon
Remote Seasing Applield to Damagze Preventinl and Assessaent
 Meospass Estinmated Egqual
Governemcat Relevant Progran Iten FY Trograzs anab.;‘_ 2 o
Agency Sudges o T Loass
§ thausancs fit, § rhousanis
(1373)
Armey Corps of Lake Erie Waste Water Manage-—
Enginecrs eent Study 670
40
Flood Plain Information Reports $.750 (140 - 600)
Bonneville Power Power Supply arnd Scheduling
Administration 1,260
Delaware River Basin Ratexr Quality Management
Coamission 632 {10 - 18)
Flood Loss Reduction 76 (s - 20}
Eavironmental Pro- Adatement and Control: Water .
tection Agency Quality Ambient Trenéd Momnitoring S$.274 {15 - 60)
= Abatement and Control: Water
Quality Control Agcncy Support 40,000 (50 - 220)
Resecarch and Development on
Processes and Effects 18,391 (50 - 100)
¥ater Quality Technical Assis-
tance and Planning 11,277 (S0 - 130)
Water Quality Municipal Source
Corntrol 14,951 (90 - 180)
Water Quality Enforcenmeat 11,459 (150 - 300)
Southeastern Power System Operation and Maintenance
Mdministration 235
Southvestern Power Systea Operation and Maintcnance
Aduinistration 2,747
Tennessee Valley Flood Control Operations
Authority 425 (4)
U.S. Dept. of Agricul- Water Pollution Abatement
ture, Forest Service 16,733 (45 - 80)
U.S. Dept. of Agricul- Tecknical Programming Installa-
ture, Soil Conserva- tion Services and Snow Surveys 220
tion Service 165,713 (340 - 900)
U.S. Dcpt. of Intericr,| Operation and Maintenance of
Burcau of Reclamation Water Impoundment Systems 72,176
Water Quantity Managemcnt and
Crntrol 121
260
TOTAL { 952 - 2,612) ;
Note: Figurcs in parcntheses are order-of-magnitude estimates which are not supported
by in-depth case studies.
Source: FECOH, Inc.




1.12 Unique Event Recognition and Early Warning

This area includes the provision of early warning of
floods and lake eutrophication, and the recognition of changes
in surface watexr supply due to geological change. Early warn-
ing of disastrovs floods may reduce losses of life and property
and lead to better preventive measures. However, the value of
this function depends on the preparedness of communities, the
amount of movable property and the degree of advance warning.
One community in South Dakota suffered extensive damage despite
early warning (about 6 - 8 hours) because no community emergen-
cy plans had been formulated. (Source: Commission on Water
Resources Manajement, Report to the President, 1973). On the
other hand, early warning of lake eutrophication and monitoring
of geological changes affecting surface water supplies could
provide large benefits since these processes are either irre-~
versible or ex-remely costly to correct.

Most flood warning is done by the National Weather
Service. Other Federal as well as State and local agencies
cooperate with the NWS in collecting information needed for
early flood warnings. Very little is presently done to provide
early warning of lake eutrophication. Geological changes are
monitored and studied by the Geological Survey and other Fede-
ral agencies for a variety of purposes. Further details on
Federal and non-Federal activities are included under the
appropriate RMF's.

The principal investigators studying the applicability
of remote sersing to advance warning and unique event recogni-
tion are listed under the RMF's and in Appendix G. Interesting
results have been obtained in monitoring and recognizing algae
growth in lakes. It appears that remote sensing may be very
useful in providing warning of lake eutrophication. Early
warning of disastrcus floods is dependent on frequent monitoring
of watershed moisture, runoff and snow cover. Several inves-
tigators have reported significant results in measuring these
factors with remote sensing. Advance flood warning is related
to activities discussed in the sections on mapping and survey-
ing, data collection and monitoring. ERTS may provide sub-
stantial benefits in flood warnings since the relevant flood
indicators can be monitored frequently. Early warning of floods
cequires extremely current information since flooding may deve-
lop very rapidly.

Advance warning of lake eutrophication may have sub-
stantial benefit in preserving recreational values and prevent-
ing damage to fish and wildlife. Remote sensing is also an
efficient way to monitor geological changes and their effects
on water supply. Federal, State and local agencies involved
in land~use planning, disaster relief, water supply management
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and recreation all stand to benefit from improved information

in this area.

and benefits is
potential equal
pliad to unique

ing agency.

Further discussion of ERTS economic capabilities
included under each RMF.
capability benefits,

Table 8 summarizes
due to remote sensing ap-
event recognition and early warning by benefit-

Table 8:

Government
Agency

Summary of Potential Equal Capability Benefits to Federal
Agencies from Remote Sensing Applied to Unique Event

Recognition and Early Warning

Relevant
Program Item

=__—q7_———'——_—_‘-———_7———

e — |

FY 75 Program
Budget,
$ thousands

Estimated Equal
Capadbility Bene-
f£it, § thousands

Army Corps of

Flood Plain In-

Engineers foraation Re- 40
ports 5,750 (140 - 600)
Axray Corps of Stream Gaging
Engineers 5,108 _ (500 - 600)
Environmental Research and De-
Protection velopment on
Agency Process and
Effects 18,391 (50 - 100)
- Abatement and
Control: Water °
Quality Ambient
Trend Monitor- °
ing 5,274 (10 - 40)
Abatement and
Control: Water
Quality Control
Agency Support 40,000 (50 - 220)
Tennessee Regional Water
Valley Quality Manage-
Authority ment: Water
Quality Inven-
tory 718 {10)
U.S. Dept. of Technical Pro-
Agriculture, gramming In-
Soil Conser- stallation
vation Ser- Services and 220
vice Snow Surveys 165,713 {340 - 900)
260
TOTAL { 1,100 - 2,470)
Note: Figures in parentheses are order- of-magnitude estimates which
are hot supported by in-depth case studies.
Source: ECON, Inc.
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1.13 Research

This area includes genaral hydrologic research as well
as research aimed at the speciiic problem areas of flood control
and water pollution. Rescarch is valuable in increasing know-
ledge and understanding of hydrologic pghenomena and their rela-
tionships. The increased understanding is a major input for
developing methods and policies to manage watery resources more
effectively. The nature of water resource research carried on
in the U.S. ranges from purely theoretical studies on the intri-
cacies of hydrologic relationships to highly practical and
technical models designed to improve decision making and policy
formulation and implementation.

The Federal government supplies substantial amounts of
money for hydrologic research carried out by private corpora-
tions, universities and state water agencies. The Water Re-~
sources Council, for example, provides grants to river basin
commissions and states to carry out framework studies and other
water related research. Many Federal agencies have their own
research and development programs in hydrology, flood control
and pollution control. In addition, Federal agencies concerned
with construction and reclamation have need of substantial data
inputs for the purpose of general investigations of feasibility
and project location.

Increased theoretical and empirical knowledge of hydro-
logic relationships leads to benefits through improved design
of water impoundment systems, flood control facilities and water
pollution control measures. In addition to improved design,
research can lead to the development of better water management,
flood control and pollution control practices. Much research
in recent years has been carried out by EPA in order to better
understand the nature and movement of water pollution. This
research has been necessary for the development of methods and
policies to »rotect water quality. There is need for faurther
research if economic growth is to continue without adversely
affecting environmental quality. On the Colorado River system,
serious problems of water loss, due to evaporation and seepage
from certain reservoirs, and of salinity, due to irrigation pro-
jects, have been encountered. Research on the nature of these
problems .could lead to better future planning and avoidance of
similar situations.

The value of remote sensing in hydrologic research is
that it provides large amounts of current, accurate information
covering wide areas. This information is necessary for empirical
verification of theoretical work. The advantage of wide geogra-
phic coverage is that it allows the researcher to observe rela-
tionships and effects which develop outside the specific
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geographic area of study. There is also great potential for
benefits resulting from the possibility to observe features
which cannot otherwise be seen. Due to the frequency of cover-
age, hydrologic information can be incorporated into flood con-
trol and pollution control models on a near real-time basis.

The principle investigators studying the applicability ,
of ERTS to research are listed under the appropriate RMF's and
in Appendix G. The reports seem to indicate that remote sen-
sing is an extremely valuable tool in hydrologic, flood control
and water quality research. The economic capabkilities and

benefits are detailed under the appropriate RMF's. Table 9
summarizes potential equal capability benefits, due to remote

sensing applied to research, by benefiting agency.

Table 9: Summary of Potential Equal Capability Benefits to Federal Agencies
from Remote Sensing Applied to Research

Government Relevant Program Item FY 75 Prcjram Budget Estimated Equal
Agency $ thousands Capability Bene- ’
fit, $ thousands

Army Corps of General hydrological

Engineers Studaies 100
Environmental Research and Developaent

Protection on processes and

Agency effects 18,391 {50 - 100)

Abatement and Control:
water quality ambient
trend monitoring 5,274 (15 - 60)

Abatement and control:
water quality control

agency support 40,000 (50 - 220)
Susguehanna River Appraisal of measures to
Basin Commission reduce future flood
damages 126 (2 ~ 6)
Yennessee Valley Preliminary research aad
Authority Engineering 309
U.3. Dept. of Water resources planning
Interior, Bureau and engineering research 2,630 (6)
of Reclamation
U.S. Dept. of Additional water
Interfior, Office research 3,107 (10)
of Water Re-
source Reseaxch
U.S. Geological Water resources
Survey investigations . 84,880 (3000 ~ 6000)
TOTAL ( 3,133 - 6,402)

Note: Figures in parenthesis are order-of-magnitude estimates which are not
supported by in-depth case studies

Source: ECON, Inc.
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1.14 Administrative, Judicial and Legislative

This area includes design of government programs to
reduce flood damage, compliance with water pollution regqulations,
design of legislative controls for policy implementation and
aid in planning government projects for future water supply.
Increasing government effort is being devoted to land-use and
water resource planning. s a result of the energy crisis,
great attention is being paid to programs and policies which
would encourage the production of hydroelectric power. In the
area of flood control programs, environmental interests have led
to greater emphasis on land-use planning to reduce damage in
flood plain regions. Assuring that adequate water supplies
exist is the responsibility of Federal, State, City and local
governments, It appears that, if present trends continue, cer-
tain regions (particularly the East Coast of the U.S.) could
face serious water shortages in the future.

Federal and non-~-Federal activities in administration,
legislation and adjudication of water resources and problems
are, clearly, substantial. State legislatures are responsible
for water use regulations and water rights within state bound-
aries. Sta*e governments are involved in setting water resource
conservation policy and water guality standards, and for imple-
menting policies and enforcing standards. A Federal commission
on water resource management has studied water needs and pro-
blems and supplied the President with detailed recommendations
on water policy and legislation.

Remote sensing is an efficient means of obtaining infor-
mation on water supplies, flood plains, water pollution and other
areas affected by legislation and administrative policy. The
knowledge provided by remote sensing is useful in ascertaining
the need for flood control or reclamation programs as well as
in determining the most appropriate methods for implementing
Tuch programs. In addition to helping design flood control and
water pollution programs, remote sensing can also be useful in
such areas as shipping regulation, hydroelectric power genera-
tion, irrigation, and wildlife management. The benefits fronm
improved program design, planning, legislation and policy imple-
mentation are great. Various government agencies presently
spend substantial amounts for surveying of flood plains. Remote
sensing would lead to a reduction in surveying costs and may be
more effective in locating flood-prone areas than conventional
methods. Remote sensing leads to a reduction in the administra-
tive costs of pollution control monitoring and water supply
inventorying. Further discussion of the economic capabilities
and benefits of remote sensing in this area are included under
the appropriate RMF's.

Figure 2 shows an ERTS-1 image of Lake Champlain. This
image was instrumental in detecting a source of water pollution
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Figure 2 ERTS-1 Image of Lake Champlain Showing Water
. Pollution Caused by the New International Paper
. Company Mill North of Fort Ticonderoga,
New York
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and, with other images of Lake Champlain, is the first data
obtained in space to be used in a legal action against the
polluter, in this case a papaer mill in Fort Ticonderoga,
New York.

The principal investigators studying the applicability of
remote sensing to the area are listed under each RMF and in
Appendix G. In one study, the investigator is evaluating the
water budget of the Texas High Plains Plaza Lakes Region using
information gathered by ERTS-1. Since states have water re-
sources management and developmeit plans that depend on reliable
information, the potential for use of information gathered by
remote sensing in designing, evaluating and planning government
action is quite large. Table 10 summarizes potential equal
capability benefits, due to remote sensing applied to
administration, judicial and legislative activities, by bene-
fiting agency.




Table 10:

Sumnary of Lguatl Capabidity Benefitn to Pedoral Agencicds from

Kemote Hensing in Admaiwistratave, Judicial, and Legiclative detivities

Governwent

Relevant Program Item

Program Budget

Kumber of
Relevant

=T

Exstinated Hgual
Capability Benu-

TOTAL

Agency ($ in thousands) RMT's fity, thiy kMt
(¢ in thousands)
Army Corps of Lake Fric Waste iater
Engincers Management Study 670 4
Flocd Plain Information 40
Reports 5,750 5 (140 - 600)
Delaware River Water Quality Management
Basin Commission 632 3 (10 - 18)
Environmental Rescarch and Deveclopment
Protection on Processcs and Effec’ ;
Agency 18,391 8 (50 - 100)
Abatement and Control:
Water Quality Ambient
Trend Monitoring 5,274 7 {15 - 60)
Abatement and Control:
Water Quality Control
Agency Support 40,000 9 (50 - 220)
Water Quality Technical
Assistance and Planning 11,477 6 {100 - 260)
Water Quality Municipal
Source Control 14,951 3 (%0 -~ 180)
Water Quality Enforcement 11,450 3 {150 -~ 300)
Susquehana River Appraisal of Measures to
Basin Commission Reduce Future Flood .
", Damzgas 126 4 (2 - 6)
Tennessce Valley Regional Water Quality
Authority Management: f‘ater
Quality Inventory 718 (3 (10)
U.S. Dept. of Water Polluticn Abatemmnt
Agriculture,
Forest Service 16,733 6 (45 - 80)
U.S. Dept. of Soil and wWatershed
Interior, Bureau
of Land Manage-
ment 16,565 4 (40 - 120)
U.8. Dept. of Regional Planning Service
Interior, Burcau
of Reclamation 1,282 6 (30 -~ 90)
40

( 782 ~ 2,264)

Source: ECON, Inc,

Note: Fiqures in parenthescs are order-of-magnitude cstimates which are not aupported Yy
in-depth casc studiecs,
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APPENDIX A:

DETAILED EXAMINATION OF BENEFITS BY RESOURCE
MANAGEMENT FUNCTION

This appendix contains a detailed documentation of
benefits by resource managem2nt function.
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RMI No. 3.1.1

MAP AND SURVEY FRE® WATER AREAS

Rationale for Benefits

This function provides essential data for government
planners, private land developers, industrial firms, farmers,
fishermen, shipping companies, the public, etc. These data are
necessary in order to make proper decisions on government and
private water recounrce projects, decisions on rucreation
facilities, etc. Tais activity also provides data to govern-
ment officials to be used as inpat for the higher ordcr RMF's.
For example, the output of this function is a necessary input
in:

RMF 3.3.1

Monitor Changes in rree VWater

RMF 3.4 Manage Water Impoundment Systems

RME 3.7.2 - FPFrovide Early Warning of
Lake Eutrophication

RMF 3.8.1

Conduct Hydrological Research, etc.

Federal Governmeni Activities and Responsibilities

Table 11 gives those Federal statutes which mandate,
authorize, or imply aztivity in RMF 3.1.1 map and survey
free water areas. A description of these statutes is given
in Appendix C.

General federal budgeting data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote seucing
research projects initiated in FY 1973 in RMF 3.1.1.

Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501
Data Collection - ERTS 030401

A list of Corps of Engineers remote sensing research projects
for FY 73, FY 74, and FY 75 relevant to RMF 3.1.1 is given in

Appendix B.
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Table 11: List of Fedcral Statutes Relevant
to RMF 3.1.1
Data Requirement
USC or P.L, Federal Related to
No. Narc of Statute Reference Agency Inland Water
1. Bankhcad-Jones 7 uscC 100 DA land inventory and
monitoring of -
exosion, sediment,
flnod plains
2. Watershed Protec-] 16. USC DA investigations and
tion and Flool 1001-1009 surveys for flood
. . ACE .
Protection Act prevention and
watershed program
development
3. Flood Control P.L.86-64%: ACE identification of
Act of 1960 33usc709a flood plain areas,
damage assessment
4. Taylor Grazing 43 uUscC DI studies of erosion
Act 315a and flood control
5. rederal Recla- 43 usc Dr - inventory of
mation Law 4859 irrigated land
6. Adnission of 43 usc 857 DI survey of public
New States lands in a state
prior to its
agmission to the
union
7. Outdoor P.V..88-29; DI inventory of out-
Recreation hect 77-Sa:.49 door recreation
resources
10. Dam Safely Act P.L.92-367 ACE inspection of dams;
of 1972 ERTS data used to
locate them
11. Federal Water P.L.92-500; EPA 0il spill surveil-
Pollution 33 UsC 1151 pC lance, violation
Control Act of detection, pollution
1972 surveys and research
12. Federal Disaster P.L.93-234 HUD flood plain
Protection Act mapping
of 1973
13. Colorado River 43 USC 1511 33 4 water resources
Basin Project
Act
14. Agricultural 7 USC 427, DA inventory of land
Research Act 427i and water resources
15. Cooperative 33 uscC ACE surveying and
Agreenents for 883E mapping activities
Surveys and
Investications
A-3
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RMF No. 3.1.1

The following activities, methods and products of the

Soi)l Conservation Service (SCS) are relevant to this RMF. The
classification svstem used is that of the SCs.

Data
Categories Activities Methods Products
7. water (surface 7.2 Inventorying 7.22 Develop 7.221 Map overlays of

grxaphics water areas,

and ground
SNnOw cover,

water
aquifers, re-
clarge areas,
etc.

9. Flood 9.1 Surveying 9.11 Enumerators 9.111 Flood-prone area
recorxd flood maps showing
heights and 100-year fre-
years of quency flood
flood;: use hazard.

existing

flood routing
data avail-
able on flood
.plains, soil
surveys, photo
interpretation,
etc.

9.112 Map showing
£lcod-prone
areas frequency
described in
general terms

only.

Non-Federal Activities

State governments control water rights and access to
free water areas. Many state authorities for water resources
must carry out free water surveys for purposes of regulation
and adjudication.

Functions of Remote Sensing

Remote sensing has considerable potential importance
in mapping and surveying of free water. With an earth
resources satellite remote sensing permits large areas to be
mapped and surveyed at a low incremental cost. This low
incremental cost advantage of ERS over other means of collecting
data is particularly high in geographically remote areas.
Scveral advantages result from the synoptic view given by

gl
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RMF No. 3.1l.1

remote sensing. Two major advantages are: (1) the ability to
see features that would not ctherwise be odbserved, and (2) the
ability to take a “"snapshot"” of a large geographic region.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the intvo-
ductory section in this volume on economic and technical
models.

Current ERTS Activities

Baumgardner: Purdue/Lars Crop & Soil Characterization
& Mapping Using ERTS ccts

Chase: (lake mapping)

Drew: Mapping & Managing Soil & Range Resources
in Sand Hills Region

Exrb: Utilization of ERTS Data at Test Site 175

Knepper: Geologic & Mineral & Water Resources .
Investigation in Western Colorado Using
ERTS-A Data

Polcyn: To Use Space Acquired Imagery for
Measurement of Water Depth

Wiegand: Reflectance of Vegetation, Soil and Water

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.
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RMF No. 3.1.1

Estimate of ERTS Ecoromic Capabilities

The estimated benefits shown in Table 12 are based

on Federal budgetary information, Congressional appropriations

hearings, and estimated ERTS technical capabilities. See

Appendix B for additional Federal budget and program infor-

mation for the program listed in Table 12.

Summary of Potential Benefits to Federal Agencies from Remote Seasing

Table 12:
for RXF 3.1.1

Estisated Equal
* FY 75 Program Runber of]Capability Bene-

his RNS

Goverament Budget, Relevant | fit ¢ .
Azency - Relavant Program Item $ Thousands RMEP'S $ thous. (1973)

.S, Geological satar Resources

survey Investigations . 84,880 1) {1,500 - 3,000)

Bote:
by in~depth case studies.

Source: ECOX, Inc.

Figures in parenthesis are order-of-magnitude estimates which are not supported

Increased capability benefits are approximately

the same as equal capability benefits.
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RMF No. 3.1.2
MAP AND SURVEY SNOW, ICE AND GLACIERS

Rationale for Benefits

This function provides basic data that are used by
government planners, hydrologists, recreation land developers,
etc. These data are used by government officials as inputs to
higher order RMF's. For example the output of this activity is
a necessary input in RMF 3.3.2 - monitor changes in snow, ice,
and glaciers, in RMF 3.4 - manage water impoundment systems, in
RMF 3.7.1 - provide early warning of disasterous floods, in
RMF 3.8.1 - conduct hydrological research etc.

Federal Goveriment Activities and Responsibilities

Table 13 gives those Federal statutes which mandate,
authorize, or imply activity in RMF 3.1.2 map and survey
snow, ice and glaciers. A description of these statutes is
given in Appendix C.

General federal budgeting data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.1.2

Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501
Data Collection - ERTS 030401

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.2 is given
in Appendix D.

ton-Federal Activities

One of the stated responsibilities of the California
Dept. of Water Resources is to cooperate with other agencies to
forecast snow melt and runoff. (Calif. State Controllers
Report 71/72.) The responsible agencies in most Western States
cooperate in mapping snow for runoff forecasting.
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Table 113: List of Federal Statutes

to RMF 3.1.2

Relevant

Date Requircment

U3¢ or P.L. Federal Related to
o, Raire of Statute Reference Asency Inland vater
1. Barkhead-Jdoncs 7 usc 1010 DA land inventory and
nonitoring of
erosion, sediment,
flood plains
2. Watcrshed Protec-] 16 USC DA investigations and
tion and Flood 1061-1€09 ACE surveys for flood
Protection Act prevention and
watershed progran
developmant
3. Flood Control P.L.86-645; ACE identifjication of
hAct of 1960 33UscC7092 flood plair areas,
danrage assessnent
4. Taylor Grazing 43 uUscC DI studics of erxosion
Act 3152 and flood control
6. Adnission of 43 UsC 857 DI survey of pubdblic
New States lands in a state
prior to its
admission to the
union
2. Outdoox P.L.B8-29; D1 inventory of out-
Recrcation Act 77-Sat.49 doox recrcation
resources
9. Act of June 17, 32 STA 388 D1 planning, construc-
1902 tion and operation
of irrigation and
water management
facilities
12. Fedceral Disaster P.L.93-2343 RUD flood plain
protection Act napping
of 1973
13. Colorado River 43 usc 1511 DI water resources
Basin Project
hct
14, Agricultural 7 usc 427, DA inventory of land
Research Act 427i and water resources
15. Cooperative 33 uscC ACE surveying and
Agreenents for 883E mapping activitics

Surveys and
Investigationc




RMF No. 3.1.2

The following activities, methods, and products of the
Soil Conservation Service (SCS) are relevant to RMF 3,1.2. The
clarsification system used is that of the SCS.

Data
Categories Activities Methods Products
7. Water (surface 7.1 Surveying 7.11 Snow survey 7.111 Map of location
and ground and extent,
water) . depth water
content of snow
cover

7. vater (surface 7.2 invantourying 7.22 Dpevelop 7.221 MHap overlays of

and ground graphics water arcas,

water snow cover,
aquifers, re-
charge areas,
etc,

9. Flood %.1 Surveying 9.11 Enunmerators 9.111 Flood-prone area
record flood maps showing
heights and 100-year fre-
years of quency flood
flood; use hazard.

existing

floocd routing
data avail-
able on flood
plains, soil
surveys, pheto
intexpretation,
etc.

9.1)12 Map showing
flood-prone
areas freguency
described in
general terns
only.

The Function of Remote Sensing

Remote sensing has considerable potential importance in
mapping and surveying of snow, ice and glaciers. With an earth
resources satellite remote sensing permits large areas to be
mapped and surveyed at a low incremental cost. This low incre-
mental cost advantage of ERS over other means of collecting data
is particularly large in geographically remote areas. Several
advantages result from the synoptic view given by remote sensing.
Two major advantages are: (1) the ability to "see" features
that would not otherwise be observed, and (2) the ability to
take a "snapshot" of a large geographic region.
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RMF No. 3.1.2

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the sovrce document for equal and increased cap-

ability benefits.

"urther information on the application of

these models to water resources is contained in the introductory
section in this volume on economic and technical models.

Current ERTS Activities

Barnes:

Belon:

Bryan:

Carlson:

Hoffer:

Jelacic:

MacDonald:

Meier:

Weller:

Wiesnet:

Wobber:

To evaluate the Application of ERTS-A Data
for Detecting & Mapping Snow Covers

Grant from Office of University Affairs
(Alaska)

Application of ERTS Imagery to Lake Ice
Surveys

Break~up Characteristics of China River ;
Basin

Interdisciplinary Evaluation of ERTS for
Colorado Mountain Environments Using ADP
Tachniques

The Interdependence of Lake Ice and Climate
in Central North America

Cartographic Application of ERTS/RBV Imagery
in Polar Regions

Evaluation of ERTS Imagery for Mapping and
Detection of Change of Snow Cover on Land
& on Glaciers

Survey of the Seasonal Snow Cover of Alaska

Evaluation of ERTS Data for Certain Hydro-
logical Uses

Exploitation of ERTS Imagery Using Snow ;
Enhancement Techniques

- B e B AT e
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RMF No. 3.1.2

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 14 are based
on Federal budgetary information, Congressional appropriations
hearings and estimated ERTS technical capabilities. See
Appendix B for additional federal budget and program information
for agencies and programs listed in Table 14.

Table 14: Sumnary of Potential Benefits to Federal Agancies from Remote Sensing
for RMF 3.1.2 o

Estimated Eqgual
FY75 Program Nunbar off Capadbility Eene~
Goverament Budget, Relcvant [fit this RMF,
Agency - Relevant Prograz Itenm $ thousands RMF's $ thous. (1973)
|
Bonneville Power vower Supply and ,
Adainistration Scheduling 1,260 9 (12)
{
U.S. Dept. of Technical Programming, i
Agriculture installation services 220 :
and snow surveys 165,713 14 (340-900) '
TOTALS 220 !
(352-912) !

Note: Pliaures in parenthasis are order-of-magnitude estimates which are not supported
by in-depth case studies,

Source: ECON, Inc.

"ncreased capability benefits are approximately the
same size as equal capability benefits.

.
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RMF No. 3.1.3
MAP AND SURVEY GROUND WATER AND AQUIFERS

Rationale for Benefits

This function provides basic data that are used by
government planners, hydrologists, town planners and architects,
etc. These data are used by government officials as inputs to
higher order RMF's. For example, the output of this RMF is a
necessary irput in RMF 3.3.3 - monitor changes in ground water
and aquifers, in RMF 3.4 - manage water impoundment systems, in
RMF 3.7.3 - monitor changes in surface water supply due to
geological changes, in RMF 3.8.1 - conduct hydrological research,
etc.

Federal Government Activities and Responsibilities

Table 15 gives those Federal statutes which man-
date, authorize, or imply activity in RMF 3.1,3 map and
wurvey of ground water and aquifers. A description of these
statutes 1s given in Appendix C.

General federal budgeting data and programs that impact
this RMF are given in Appendix B,

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.1.3.

Work Unit Title Work Unit No.
Missouri River 030201
Fish-rap Reservoir 030501
Data Collection - ERTS 030401

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.3 is given

in Appendix D.
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Table 15: List of Federal Statutes Reclevant
to RMF 2,1.3
Date Reguirencnt
USC oxr P.L. Federal Related to
No. Name of Statute Refcrence hgency Inland Water
l. Bankhecad-Jones 7 usc 1010 DA land inventory and
monitoring of
erosion, sediment,
flood plains
2. Watershed Protec-| 16 USC DA investigations and
tion and FPlood 1001-1009 ACE surveys for flood
Protecction Act prevention and
watershed program
development
3. Flood Control P.L.8G-645; ACE identification of
Act of 1960 33USC709a flood plain areas,
damage assessment
4. Taylor Grazing 43 UsSC DI studies of crosion
Act 315a and flood control
5. Federal Recla- 43 usc DI inventory of
) mation Law 485Sg irrigated lana
6. Admissioa of 43 usc 857 DI survey of public
New States lands in a state
prior to its
admission to the
union
l2. Federal Disaster P.L.93-234 HUD flood plain
protection Act mapping
of 1973
13, Colorado River 43 usC 1511 DI water resources
Basin Project
Art
l4. Agricultural 7 usc 427, DA inventory of land
Research hci 4271 and water resources
15. Cooperative 33 ysc ACE surveying anad
hgreenments for 883E mapping activities
Surveys and
Investigatione
A-13




RMF No. 3.1.3

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF. The
classification system used is that of the S5CS.

Data
Categcories Activities Methods Products
7. Water (surface 7.2 Inventorying 7.22 Dpevelop 7.221 Map overlays of
and ground graphics water areas,
water snow cover,
aquifers, re-
charge areas,
etc.

9. Flood 9.1 Surveying 9.11 Enumerators 9.1l11 Flood-prone area
record flood maps showing
heights and 100-year fre-~
years of quency flood
flood; use hazard.

existing

flo0d rcouting
data avail-
able on flood
plains, soil
surveys, photo
interpretation,
etc.

9.112 Map showing
flood=-prone
areas frequency
described in
general terms
only.

Non-Federal Activities

One of the stated responsibilities of the California
Water Resources Department is to investigate surface and under-
ground water supplies. (Controllers report 71/72.) This is
true-of the responsible agency in most states.

The Function of Remote Sensing

Remote sensing has considerable potential importance
in mapping and surveying of vegetation patterns and geologic
features that indicate ground water and aquifers. With an
earth resources satellite, remcte sensing permits large areas
to be mapped and surveyed at a low incremental cost. This low
incremental cost advantage of ERS over other means of collecting
data is particularly large in geographically remote areas.

4 e akas e s en e
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RMF No. 3.1.3

Several advantages result from the synoptic view given by
remote sensing. Two major advantages are: (1) the ability to
see features that would not otherwise be observed, and (2) :ne
ability to take a "snapshot" of a large geographic region.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF have followed the
models developed in the source ¢ncument for equal and increased
capability benefits. Further information on the application of
these models to water resources is contained in the introductury
section in this volume on economic and technical models.

Current ERTS Activities

Collins: (ground water surveys)

Goetz: Application of ERTS & EREP Images to
Geologic Investigation of Basin &
Range - Colorado Plateau Boundary in
Arizona

Appendix G contains further information on ERTS
principal investigators, including addresses, telephone number-,
affiliations, summaries of progress reports and accomyli. ments,
etc.

Estimate of ERTS Economic Capabilities

No demonstrated benefits from remote sensing have been
located for this RMF.
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RMF No. 3.1.4
MAP WATERSHED AREAS

Rationale for Benefits

This function provides basic data for government
planners, power company officials, hydroloqgists, etr. These
data are used by government officials as inputs to higher order
RMF's. For example, the output of this RMF is a necessary
input in RMF 3.3 - inspect water impoundment areas, in RMF 3.4 -
manage water impoundment systems, in RMF 3.7.1 - provide early
warning of disasterous flouods, in RMF 3.6.1 - conduct hydro-
logical research, etc.

Feder.l Government Activities and Responsibilities

Table 16 gives those Federal statutes which maniat ,
authorize, or imply activity in RMF 3.1.4 map watershed ar:as.
A description of these statutes is given in Appendix C.

General federal budgeting data and prograws trat impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.1.4.

Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501
Data Collection -~ ERTS 030401

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, FY 1975 relevent to RMF 3.1.4 is given in
Appendix D.
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Table 16:

to RMF 3.1.4

List of Federal Statutes

Relevant

Date Requircment

USC or P.L. Federal Related to
Ro. hane of Statute Refercence Agency Inland Vater
3. Bankhcad-Jones 7 uUsSC 1010 DA land inventory anad
. monitoring of
erosion, sediment,
flood plains ‘
2. tatershed Protec-} 16 USC DA investications &nad
tion and Flood 1001-1009 ACE survevs for flocad
Protection ac: prevention and
vatershed progrem
developnent
3. Flood Control P.L.B6-645; ACE identification of
Act of 1960 33USC70%a flood plain areas,
- danage assessnent
q. Taylor Grazing 43 usc DI studices of eresidn
Aact 315a and flood control
5. Federal Recla- 43 uscC Pl inventor; of
mation Law 48S5g irrigated lanad
6. Admission of 43 usC 857 Dl survey of public
New States lands in a state
prior to'its
adrission to the
union
9. Act of June 17, 32 STA 388 DX planning, construc-
1902 tion and operation
of irrigation and
watexr managenent
facilities
10. Dam Safety Act P.L.92-367 ACE anspection of danms;
of 1972 ERTS data used to
locate them
12, Fedecral Disaster P.L.93-234 HUD flood plain
protection Act mapping
of 1973
13. Colorado River 43 usC 1511 DI watexr resources
Basin Project
Act
14. Agricultural 7 usc 427, DA inventory of land
Research Act 427% and water resources
15. Cooperative 33 yscC ACE surveying and
Agreenents for 883E mapping activit.es
Surveys and
Investigations
18, Tennessee Valley 16 USC 12a TVA water management
Authority Act of of TVA systen
1933
A-17

*y
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RMF No. 3.1.4

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF. The
classification system used is that of the SCS.

Data
Categories Activities Methods P.oducts
7. Water (surface 7.2 1lnventorying 7.22 bevelop 7.221 Map overlays of
and ground graphics water areas,
water snow cover,
aquifers, re-
charge areas,
etc.

9. Flood 9.. Surveying 9.11 Enumerators 9.111 Flood-prone area
record flood maps showing
heights and 100-year fre-
years of quency flood
flood; use hazard.

existing

flood routing
data avail-
able on flood
plains, soil
surveys, photo
interpretation,
etc.

9.112 Map showing
flood-prona
areas frequency
described in
general terms
only.

The Function of Remote Sensing

Remote sensing has considerable potential importence
in mapping and surveying of watersned. With an earth resources
satellite, large areas can be mapped and surveyed at a low
incremental cost. This low incremental cost advantage of ERS
over other means of collecting aata is particularly large in
geographically remote areas. Several advantages result from
the synoptic view given by remote sensing. Two major advan-
tages are: (1) the ability to see fezatures that would not
otherwise be observed, and (2) the ability to take a "snapshot"
of a large geographic region.

Economic_and Technical Models for Estimat.ng Benefits

The benefit estimates for this RMF follow the models
developed in the sourc:' document for equal and increased cap-
ability benefits. Further information on the application of
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RMF No. 3.1.4

these models to water resources is contained in the introductory
section in this volume on economic and technical models.

Current ERTS Activities

Blanchard: Use of Space Data in Watershed Hydrology

Burgey: (watershed survey)

Hoffer: Interdisciplinary Evaluation of ERTS for
Colorado Mountain Environments Using ADP
Techniques

Hollyday: Basin Characteristics Extracted from

ERTS Data for Improving Regression
Estimates of Streamflow

Schumann: Application of ERTS Data Collection
Systems in ARETS

Shown: Determine Utility of imagery in Prepar-
ation of Hydrologic Atlases of Aridland
Watersheds

Stoeckeler: Develop Land Use - Peak Runoff Classi-
fication System for Highway Engineering
Purposes

Thorley: (watershed survey)

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 17 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilties. See
Appendix B for additional Federal budget and program infor-
mation for agencies and programs listed in Table 17.
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Table 17: Summizy of Potential Benefits io Federal Agencies from Remote Sensing

for

’RMF 3.1.4

FY?5 Progranm

1

Nunbezr of

Estimated Eqgual
Cazability 3aene-

Government Budget, Relavant | fit this RNE
Ageacey Relevant Program Itena §$ thousands RNF's § chous. (19?73)

Alaska Power Risource Development

Adninistration Studies 190 3 (16)
Tennassee Valley Flood Control Operations

AuThority 425 ¢ ¢ 4)
.3, Zezpt. of River Basin Surveys

Agriculture, Soil| aad Invaestigations

Congarvatieca

Service 15,561 s (2¢0)
T.5. Geological Hater Resources

Survey Investigations 84,880 13 (1.500-3,000)
Selawere River Flood Loss Reduction

2zzin Coanmission 76 3 (8-20)
Susquehanna River ]Appraisal of Measures to

8asin Commission Raduce Future Floold X

Daxages 126 4 (2-6)

Arzy Joxrds of Flood Plain Inforzation 40
Eagincers Reports 5,750 5 (130-690)
T.5. Lepz. of Soil ard Water Science -8,900 2 (40)
—fj.icu!tute %0
<CTal

(1950-3926)

Note: Figures in pareathesis are order-of-magnitude estimates which axe not
supporzed by in-depth studies.

Sourcae: ECON, Inc.

Increased capability benefits are approximately the

same size as equal capability benefits.
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RMF No. 3.1.5
MAP WATER POLLUTION

Rationale for Benefits

This function provides essential data for government
pPlanners, recreation developers, industrial firms, fishermen,
the general public, etc. These data are necessary in order
to make proper decisions on government and private water re-
source projects, decisions on the location of industrial
plants, decisions on recreation facilities, etc. This activ-
ity also provides data to government officials to be used as
inputs for the higher order RMF's. For example, the output
of this function is a necessary input in RMF 3.2.6 - monitor
stream salinity and pollution, in RMF 3.4.5 - manage water im-
poundment systems - for recreational purposes, in RMF 3.6.3 -
reduce and monitor pollution damage, in RMF 3.7.2 - provide
early warning of lake eutrophication, etc.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes
which mandate, authorize, or imply activity in RMF 3.1.5 Map
water pollution. A description of these statutes is given in
Appendix C.

Table 18: List of Federal Statutes Relevant
to RMF 3.1.5

Data Requirement
USC or P.L. |Federal

Related to
Hame of Statute Reference Agency Inland Water

1. Bankhcad-Jones 7 USC 1310 DA land inventory and
monftoring of erosion,
sediment, flood plains

43 USC B57 DI survey of public lands
- in a state prior to its
admission to the union

6. Admission of
New Stactes

7. Outdoor P.L. 88-29; DI inventory of outdoor
Recreation Act 77-Stat. 49 recreation resources
11. | Federal Water P.L. 92-500; EPA of1 spill surveillance,
Pollution Control}] 33 USC 1151 DC viclation detection,
Act of 1972 pollution surveys and
: research
15. ] Cooperative 33 UsSC 883 E ACE surveying and mapping
Agreenments for activities
Surveys and
Investigations
16.] Toxic Substance NYP DI research and
Control Act monitoring of extent
of 1973 of toxic substances
17.] Land Use Policy NYP DI comprehensive land
an? Planning use planning

! istance Act

ek e g s
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RMF No. 3.1.5

General Federal budgeting data and programs that im-
pact this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.1.5.

Work Unit Title Wo~vk Unit No,

Data Collection 030401
Project Impact 040101
Land Use and Polluticn 040102
Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research projects

for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.1.5 is given
in Appendix D.

Non-Federal Activities

State environmental agencies are responsible for the
execution of envircnmental protection programs and for meeting
water quality standards set by E.P.\. State information col-
lection on water pollution exists "n only a few states. The
need for water pollution mapping for State agencies will
probably be met through joint Federal-State programs for in-
formation and data gathering.

There are 1l interstate compacts which aim at water
pollution control. There are also some comprehensive river
basin compacts between States and the Federal government which
have water pollution control objectives (e.g., Delaware R.B.C.).
None of these have specific water pollution mapping functions
but all have responsibility for pollution information and,
therefore, need mapping data. (Source: Commission on Water
Resource Mgt. Report to the President - 1973.)

The Function of Remote Sensing

Remote sensing has considerable potential importance
in mapping and surveying of water pollution. With an earth
resources satellite, remote sensing permits large areas to be
mapped and surveyed at a low incremental cost. This low in-
cremental cost advantage of ERS over other means of collecting
data is particularly large in geographically remote areas.
Several advantages result from the synoptic view given by
remote sensing. Two major advantages are: (1) the ability
to see features that would not otherwise be observed, and (2)
the ability to take a "snapshot" of a large geographic region.

A-22
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RMF No. 3.1.5

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the modrls
developed in the source document for eqral and increased
capability benefits. Further information on the application
of these models to water resources is contained in the intro-
ductory section in this volume on economic and technical
models.

Current ERTS Activities

Wezernak: Applicatior of Remote Sensing to Water
Quality Monitoring

Wells: (lake and river pollution suxveys)
Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and

accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown on Table 19 are based
on Federal budgetary information, Congressional appropriations
hearings and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 19.
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RMF No. 3.1.5

Table 19: sSunmary of Potenti2l Benafi%s to Federal Agencies from ERTS for RuT 3.1.5
]
Ectjirmated Egqual
475 Progranm Xumber of ! Capability Bense-
Governrent Budqget, Relevant fit this nuF,
Agency Relevant Program Item $ thousands RMF's § thous.-(1372)
U.s. Dept. of water pollution abatenent 15,733 6 (845 ~ 80) (a}
Agriculture.
Forest Secvice
Atay Torss of Lake Erie waste water €70 4 *
Engincers managenent study
Enviroranantal Reszarch and development 18,2391 8 (50 - 100) (a)
Protection Agency on processes and :
cfforts
Environnental Abatement and control: 5,274 7 (15 - 60) (a)
Protection Agency water guzality anbient
trend monitoring
Eavironmental Abatement and control: 40,000 9 (50 - 220) (a)
Protection Agency water guality control
agercy support .
Tenaessee Valley Regional water guality 718 6 (10 ) (a)
Authority nanagen.nt: water
quality inventory
”*
U.5. %eolozical Water resourcsas 84,980 13
Survay investigations
TOTAL (170 - 470)

{a) Incroased capability bencfits are approximately 20% less than equal capability benefit,

Note: Figures in parenthesis are order-of-nmacnitude estimates which are not supported hy
in-denth case studics.

* Benefiz significant but not quantifiable

source: ZCO%N, Inc.

| et e —— i — TA——— - 5

[



RMF No. 3.1.6
MAP POTENTIAL WATER IMPOUNDMENT AREAS

Rationale for Benefits

This function provides basic data for government plan-
ners, power company officials, hydrologists, etc. These data
are used by government officials as inputs in higher order
RMF's. For example, the output of this RMF is a necegsary
input in RMF 3.4.7 - plan changes in drainage and water im-
poundment systems, in RMF 3.8.1 - conduct hydrological re-
search, in RMF 3.9.4 - aid in planning government projects
for future water supply, etc.

Federal Government Activities and Responsibilities

Table 20 gives those ‘Federal statutes which man-
date, authorize, or imply activity in RMF 3.1.6 map poten-
tial water impoundment areas. A description of these
statutes is given in Appendix C.

General Federal budgetary data and programs that
impact this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.1.6.

Work Unit Title - Work Unit No.

Data Collection - ERTS 030401
A list of Corps of Engineers remote sensing research

projects for FY 1973, FY 1974, and FY 1975 relevant toc RMF
3.1.6 is given in Appendix D.
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Table 20:

L.ist of Federal Statutes Relevant to

RMF 3.1.6

Data Requirement

USC or P.L. Fedecral Related to
No Name of Statute Reference Agency Inland Water
1. Bankhcad-Jdones 7 USC 1010 DA land inventory and
mounitoring of
erosion, sediment,
flood plains
2. Watershed Protec- 16 UsC ba investigations and
tion and Flood 1001-1009 ACE surveys for flood
Protection Act prevention and
vwatcrshed program
dcvelopment
3. Flood Control P.L. 86-645; ACE identification of
Act of 1960 33 USC 709a flood plain areas,
damage assessment
4. Taylor Grazing 43 uUsc DI studies or erosion
Act 315a and fiood control
5. Federal Recla- 43 uUscC DX inventory of
mation Law 485¢g irrigatcd land
6. Admission of 43 USC 857 DIX survey of public
New States lands in a state
prior to its
admission to the
union
10.} Dam Safety Act P.L. 92-367 ACE inspection of dams;
of 1972 ERTS data used to
locate them
12.} Federal Disaster P.L. 93-234 HUD flood plain
Protection Act mapping
of 1973
13.| Colorado River 43 usC 1511 DI water resources
Basin Project
Act
14.| Agricultural 7 usc 427, DA inventory of land
Research Act 427i and water resources
15,] Cooperative 33 USC 883E ACE surveying and

Agreements for
Surveys and
Investigations

mapping activities

kY
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RMF No. 3.1.6

The following activities, methods and products of
the Soil Conservation Service (SCS) are relevant to this
RMF. The classification system is that of the SCS.

Data
Categories Activities Methods Products
7. Water 7.2 Inventorving 7.22 Develop 7.22) Map overlays of
{surface Graphics water areas, Snow
and ground cover, aquifers,
water) recharge areas,
etc.

9. Flood 9.1 Surveying 9.11 Enumerators 9.111 Flood prone area
record flood maps showing 100-
heights and year frequency
y ‘ars of flood hazard
flood; use
existing

flood routing
data available
on flood plains;
soil surveys,
photo interpre-
tation, etc.

9.112 Map showing flood
prone areas fre-
quency described
in general terms
only

Non-Federal Activities

In all states, there are one or more agencies respon-
sible for collection of basic data and water resources inves-
tigations. No specific mention is made of this RMF but it forms
part of the basic data needed for water resource development.

The Function of Remote Sensing

Remote sensing has considerable potential importance
in mapping and surveying of potential water impoundment. With
an earth resources satellite, :remdte sensing permits
large areas to be mapped and surveyed at a low incremental
cost. This low incremental cost advantage of ERS over other
means of collecting data is particularly large in geographi-
cally remote areas. Several advantages result from the
synoptic view given by remote sensing. Two major advantages
are: (1) the ability to see features that would not otherwise
be observed, and (2) the ability to take a "snapshot” of a
large geographic region.

.,4\1.“.:.;.1»
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RMF No. 3.1.6

Economic and Tecnical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the

introductory section in this volume on economic and technical
models.

Current ERTS Activities

Dethier: Phenology Satellite Experiment

1ind: Environmental Study of ERTS Imagery, Lake
Champlain Basin

Reeves: Water Budget of Texas High Plains Plaza
Lakes

Woodman: To Map the Distribution of Glacio-Aluvial
Deposits and Associated Glacial Land
Flows

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 21 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program infor-
mation for agencies and programs listed in Table 21.



RMF No. 3.1.6

[N

[ Table 21:; Summary of Potential Benefits to Federal Agencies from Remote Sensing
for AMP 3.1.6

Estimated Equal
FY75-Program Number of} Capability Bene-
Governnant Budget, Relevane [ fit this RmP,
Agency * Relavant Projyram Itenm $ thousands RMF'S §$ thous. (1973)
Aray Corps of ' Northeastsrn-U.S. Water
Engineers Study $ 1,950 3 {30-450)
Alaska Power Rosource Development
Adainistration Stud.es 190 3 (8)
U.S., Gaological Watar Rescurces .
Survey .Investigations 84,880 13 {1,500-3,000) ‘|
TOTAL (1,538-23,458)

Notet quur-n in parenthesis are ordor-ol-naqnicudo egtimates which are not supported
by in-depth case stuaieg.

Source: ECON, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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RMF No. 3.,2.1
PREDTCT FRESH WATER SUPPLIES AND FLOODS

Rationale for Benefits

This prediction function is uirecessary in order to
take action that insures an adequate supply of fresh water in
the future and in order to *ake preventive action in minimizing

the effects nf floods. The output of this RMF, for
is an input to RMF 3,4.2 - manage water impoundment
for flood control, to RMF 3.6.1 - assess and reduce
age, RMF 3.7.1 prcvide early warning of disasterous
to RMF 3.4.3 - manage water impoundment systems for
water supply, etc.

Federal Government Activit‘es and Responsibilities

example,
systems
fl>o0d dam-
floods,
urb .

Table 22 gives those Federal statutes which mandate,

authorize,

Supplies and Floods.

or imply activity in RMF 3.2.1,

Predict Fresh

Nater

]
Table 22: List of Federal Statutes Relevant
to RMF 3.2.1
Data Requirement
UsSC or P.L, Federal Related to
No. Name. of Statute Reference Agency Inland Water
2, Watershed Protec-~ | 16 USC DA investigations and
tion and Flood 1001-1009 ACE surveys for flood
Protection Act prevention and
watershed program
development
8, Water Resourccs P.L. 89-80; DI, DA studies of water
Planning Act 42 UsSC HEW supply supply
1962D-12 FPC adeguacy
9. Act of 32 STA 388 DI planning, construction
June 17, 1902 and operation of
irrigation and water
management facilities
18. Tennessee Vallay l6 UsSC 12 a TVA water management
Authority Act of of TVA syste.
1933

General Federal budgetary data and programs that impact

this RMF are given in Appendix B.



RMF No. 3.2.1

The Corps of Engincerc has the following remote
sensing resecarch projects initiated in FY 1273 in RMF 3.2.1.

Work Unit Title Work Unit No.
Miscsouri River 030201
Fishtrap Reservoilv 030501

Data Collec:

aon - ERTS 030401

A list of Corps of Engineers remote sensing research

projects for FY 1973,
is gJiven in Appendix

FY 1974, and FY 1975 relevant to RMF 3.2.1
D.

Non-Federal Activities

The California Departmant of Water Rescurces 1is res-
ponsible for compiling data -rater supplies and uses, and
for cooperating in forecas:z:.. _ :nowmelt and runoff. (Control-

lers Report 71/72).
by various State and

These responsibilities are carried out
local agencies -1 each state.

The Function of Remcte Sensing

Remote sensi
improve prediction o“
synoptic coverage of

rg provides data that can significantly
fresh water supplies and floods. Frequent
laxrge watershed areas makes possible an

assessment of snow-cover, mcisture, and runoff conditions that

cannot be achieved as

efficiently using other means. These

data, toge:her with the advance information on weather con-
ditions also supplied by remote scncing, reduce error margins

in predictive models

and lengthen flood warning times.

Economic and Technical Mod:ls for Estimating Benefits

The benefit

estimates for this RMF follov the models

developed in _he source document for equal and increased

capability benenfits.

Further information on the application

of these models to water resources is contained in the intro-
ductory section in this volume on economic and technical

nodels.
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RMF No. 3.2.1

Current ERTS Activities

Colwell: Analysis of River Meanders From ERTS-A
Imagery
Higer: Develop Data Relay System for Monitoring

Hydrologic Conditions in Florida

Schumann: Application of ERTS Data Collection Sys-
tem in ARETS

Serebreny: Time-Lap:e Data Processing for Dynamic
Hydrologic Conditions

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 23 are based
on Federal budgetary information, Congressional hearings, and
estimated ERTS technical capabilities. See Appendix B
additional Federal budget and progra- information for agencies
and brograms listed on Table 23.



RMF No. 3.2.1

Table 23: Summary of Potential Benefits to Federal Agencies from Reamote Sensing
foxr RMF J3.2.1

Estimated EQual

TY?S Prograwm Nunber of] Canpudility 82ne-
Goverrmant "'"'t? Belevant |16 Ehis RH:&
Agency * Relevant P.o ran Iten $ thousands RMF's $ thous. (1973)
Susquehanna River |Appraisal of Meisures to
Sasin Coamission Reduce Future Flood
Dacages - 126 4 - . (2 - 6)
Delavware River Flood Loss PReluction . (s - 20}
Coraission 76 3
U.S. Dept. of Regional Planning Service
Iaterior, Burcau
of Reclamation 1,282 3 (o - 90)
U.S. G=ological Water Resources
Suzvey Investigations 84,880 13 (3,500 - 3,000)
Teanesses Valihy Fload Control
authoraity Operations 428 4 (4)
Azzny Corps of Flood Plain Information {30
Esnginecers Reports 5,750 -] (140 - 600)
U.S. Dept. of Technical Progrataming, °
Agriculture, Installatioa Services 220
Soil Conservatioa} and Snow Surveys ((3‘0 - 900)
Service .165,713 14 —_—
270
TOTALS
{2,0°% -~ &,620)
Note:

Source: BECON,

Inc.

«-gures in parenthesis are order-of-magnitude estimates which are not supported
by in-depth case studies.

Increased capability benefits are
same size as equal capability benefits.

approx.nately

the
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RMF Mo. 1.2.2

INVENTORY FRESH WATER SUPPIIES AND SNOW COVER

Rationale for Benefits

This inventoring function is required in order to be
able to determine if current fresh water supply will be ade-
quate to meut current fresh water needs. If it is known that
the current fresh water supply is at dan inadequate level, then
action can be taken to increase this level. The output of
this RMF, for example, is an input into RMF 3.3.1 - monitor
changes in free water sreas, into RMF 3.3.2 - monitor changes
in snow, ice and glaciers, into KMF 3.4 - manage water in-
poundment systesm, into RMF 3.5.1 - conserve fresh water
resoureces, etc. An example of the potential usefulness of

ERS in monitoring snow cover is shown in Figure 1l.4a in Volume I.

Federal Govcrnment Activities and Responsibilities

Table 24 gives those Federal statutes which mandate,
avthorize, or imply activity in RMF 3.2.2 Inventory fresh
water supplies and snow cover. A description of these
statues is given in Appendix C.

Table 24 List of Federal Statutes Relevant
to RMF 3.2.2

LI T T

Data Requirement

USC or P.L.| Federal Related to
Ro. Name of Statute Reference Agency Inland Water
2. Watershed Protec~- | 16 USC DA investigations and
tion and Flooad 1001-1009 ACE surveys for flood
Protection Act prevention and

watershed program
development

5. Federal 43 USC 485¢g DI iaventory of
Reclamation Act irrigated land
7. Outdoor P.%L. 88-29; DX inventory of on.-~
Recreatiorn Act 77-Stat. 49 door recreation
resources
8. Water Resouv~sis P.L. 89-80 : DI, DA studies of water
Planning Act 42 UsC HEW, supply supply
1962D-12 FPC adequacy
9. Act of 32 STA 388 134 planning, construction
June 17, 1902 and operation of

irrigation and water
management facilities

14. Agricultural 7 USC 427, DA inventory of land
Research Act 4274 and water resources
18. Tenncssee Valley 16 USC l2a TVA wa ‘er management of '
Authority Act of TVA System
1933
A-31
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RMF No. 3.2.2

General federal budgetary data and programs that im-
pact this RMF are given in Appendix B,

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1972 in RMF 3.2.2.

Work Unit Title Work Unit No.

Data Collection - ERTS
Permafrost Mapping

030401
030505

A list of Corps of Engineers remote sensing research
projects for FY 1973, FY 1974, and FY 1975 relevant to RMF
3.2.2 1is given in Appendix 3D.

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF. The
classification system used is that of the SCS.

Data
Categorics Activitics Methods Products
7. Wwater 7.2 Inven- 7.21 Use Enumerators 7.211 Complete
(suxrface and torying to collect data data
ground water) from all avail- showing
able sources. acrcefeet
of water,
water qual-
ity, irriga-
tion water
use, water
use, hydro-
sraph fore
casts, peak -
and low values
water yield
from snow,ctc.
9. Flood 9.2 Inven- 9..1 Use ADP tapes 9.211 ---=-
torying developed from
9.1)1 methods
9.22 ' abulate 9.22 Acrcs of land

9.23 Develop
graphics

9.222

9.223

9.224

9.23]1

with 100-year
frequency
flood hazard.

Acres of laad
with flcoad
hazard of
unknow fre-
quency.

Acres with flood
hazard in urban
and built-up,

Acres with flood
hazard in other
areas.

Flood-prune
ar+va maps

e wen e e
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RMF No. 3.,2.2

Non-Federal Activities

In most western states, an appropriate agency (for
example, the California Department of Water Resources) co-
operates with the Federal snow cover survey. Cities and rural
water districts maintain inventories of water supplies in
city and rural storage systems., States maintain inventories
of supply in state reservoirs and cooperate with the Federal
government in the use of water storage space in federally
managed reservoirs. Municipal and Industrial Water Supply
programs receive financial and planning assistance from HUD,
FHA and other Federal agencies.

The Function of Remote Sensing

The frequent synoptic coverage of large areas provided
by remote sensing is well suited to inventorying parameters
that are subject to rapid change. This is especially true
of the water-resources area, in which a broad range of deci-
sions on power generation, irrigation, flood prevention, anad
fresh-water cupply must be made based on information which
should have as short a lead time as possible. Accurate cur-
rent information both reduces error margins and makes pos-
sible full use of available resources. The low incremen-
tal cost of information from earth resources satellites makes
them especially arpropriate for this function.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for egual and increased
capakility benefits. Further information on the application
of these models to water resources is contained in the intro-
ductory section in this volum2 on economic and technical
models.

Curxent ERTS Activities

Barnes: To Evaluate the Application of ERTS (A)
Data for Detecting and Mapping Snow Cover

Colwell: Use of ERTS-A to Aid in Solving Water
Resource Management Problems in North
California

Knepper: Geologic and Mineral and Water Resources
: Investigation in Western Colorado Using
ERTS~-A Data

TP



B e rerRRT T

RMF No. 3.2.2

Schumann Application of ERTS Data Collection Sys-
tem in ARETS

Weaver: Research and Investigation of Geology,
Mineral and Water Resources in Maryland

Weller: Survey of the Seasonal Snow Cover of
Alaska
Wiesnet: Evaluation of ERTS Data for Certain

Hydrolcgical Uses

Webber: Exploitation of ERTS Imagery Using Snow
Enhancement Techniques

Appendix G contains further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

Th estimated benefits shown in Table 25 are based
on Federal budgetary information, Congressional Appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program infor-
mation for agencies and programs listed in Table 25.

In Table 25 increased capability benefits are
approximately the same size as equal capability benefits.
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RMF No. 3.2.3

GATHER INFORMATION FOR IYDROLOGICAL MODELS

Rationale of Benefits

The cutput of this information function is needed as
an input for several higher order RMF's. Examples of such
RMF's are RMF 3.4 - manage water impoundment systems, RHMF
3.6.2 - reduce damage to water -mpoundment systems from
silting and sedimentation, RMF .8.1 -~ conduct hydrological
cesearch, RMF 3.9,1 - design government programs to reduce

flood damage.

Feceral Government Activities and Responsibilities

Table 26 gives those Federal statutes which man-
date, authorize, or imply activiiy in RMF 3.2.3 gather in-
formation for hydrological models. A description of these
statutes is given in Appendix C.

Table 26: rist of Federal Statutes Relavant
to RMF 3.2.3
USC or P.L. Federal Dat:eﬁgﬁzsrzgent
\ 3 e -
No. Name o©of Statuta Reference Agency Inland Water
2. Watershed Protec-~] 16 USC DA investigations and
tion and Flood 1001-1009 ACE surveys for flood

Protection Act prevention and
watershed progran
development

5. Federal Recla- 43 UsC DX inventory of
mation Law 4859 irrigated land
€. Water Resources P.L. 89-~80; DI, DA studies of water

Planning Act 42 UsSC HEW, supply supply

1962D-12 FPC adequacy
9. Act of June 32 STA 383 DX planning,

1902 construction and
operaticn of
icrigation and
water menagement
facilities

18. Tenuessee

Valliey Authority 16 USC l2a TVA water management

cf TVA systenm
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General Federal pbudgetary data and programs that im-
pact this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.2.3.

Work Unit Title Work Unit No.

Data Collection - ERTS 030401
A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.2.3 is
given in Appendix D.

The Function of Remote Sensing

This RMF covers not only inputs from 3.2.2, the in-
ventcrying of fresh water supplies and snow cover, but also
the surveying of moisture and runoff conditions, ground tem-
peratures and weather conditions. Accurate data in these
areas are essential to operational hydrological models. The
frequent synoptic coverage and short lead times provided by
remote sensing make possible especially significant improve-
ments in real-time models. The resulting output has a direct
impact on decisions affecting irrigation, power generation,
flood control and fresh water supply. The low incremental
cost of information from earth rescurces satellites makes
them especially appropriate for this function.

Fconomic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the
models developed in the source document for equal and in-
creased capability benefits. Further information on the
application of these models to water resources is contained
in the introductory section in this volume on economic and
technical models.

Current ERTS Activities

Mark: ERTS Data for Lewis Resource Center

Serebreny: Time-Lapse Data Processing for Dynamic
Hydrologic Conditions

nppendix G contains further information on ERTS prin-
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ciple investigators, including addresses, telephone numbers,

affiliations, summaries of progress reports and accomplishments,
etc,

Estimate of ERTS Econcmic Capabilities

The estimated benefits shown in Table 27 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program infor-
mation for agencies and programs listed in Table 27.

Table 27: Sumpary of Potential Benhefits to rederal Agencies from Remote Sensing
for RMF 3.2.3 .
| Estimated Egual
Y75 Prograns Number of| Capability Bene-
¢ - e Budget, Relevant [fit this RNF,
overnmen RMP's | § thous. (1973)
Agancy Relavant Program Item $ thousands
u.S. Dept. of Soil and Watershed
Interior, Bureau Conservation
of Land Manage- .
nent 16,565 4 (40 - 120)
U.S. Dept. of Regional Planning
Interior, Bureau Service
of Reclamation 1,282 6 L0 30 - 90)
Teancssce Valley "|water control Operations .
Authority 1,370 ? t 40 - s0)a
Arny Corps cof Strean Gaging :
Engineers 5,105 2 ({500 - 600)d
U.5. Dept. of", Technical Programming
Agriculture, Soil} Installation Services
censervatior and Snow Surveys 220
‘Service 165,713 14 (340 - 900)
U.S. Dept. of River Dasin Surveys
Agriculture, Solil} and Investigatinns
Conservation ) .
Service 15,571 5 (240)
Army Corps of G-neral Hydrological
Engincers studies 100 2 b
U.S. GCeological Water Resources :
Survey Invastigations 84,880 13 £1,500 - 3,000)
TOTALS . 220
. {2,690 - 5,000)
{a) Increased capability benefits = $(6-8) thousand
(0) Increased capability benefits = $(75-90) thousana
. Benefat significant but not quantifiable
Kote: Figures in parenthesis are order-of.magnitude eatimates which are not supported
by in-depth case studies.
Source: £LCON, Inec.

Increased capability benefits are approximatuly the
same size as equal capability benefits, except where otherwise
indiceted in Table 27.
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RMF No. 3.2.4

INSPECT WATER IMPOUNDMENT AREAS

Rationale for Benefits

This inspection function is necessary in order to
determine the degree of vario s types of water polluticn and
to determine the structural and mechanical soundness of water
resource facilities in water impoundment areas. The output
of this inspection activity are inputs into several RMF's
such as, for example, RMF 3.3.5 - monitor Grainage patterns.
RMF 3.3.6 - monitor cyclical pollution patterns, TMF 3.4.7 -
plan changes in drainage and water impoundment systems, RMF
3.7.2 - provide early tvtarning of lake eutrcphications, -.tc.

Federal Government Activities and Responsibilities

The following table gives tlose Federal statutes which
mandate, authorize, or imply activity in RMF 3.2.4, inspect
water impoundment areas. A description of these statutes is
given in Appendix C.

Table 28: List of Federal Statutes Relevant
to RMF 3,2.4

Data Requirement

USC or P.L. Federal Related to
No. tlame of Statute Reference Agency Inland Water
2. Watershed Protec- 16 USC DA investigations and
tion and Flood 1001-1009 ACE surveys for fliocod
Protection Act prevention and
watershed program
development
10. Dam Safety Act P.L. 92-367 ACE inspection of danms;

ERTS data used to
locate them

11. Fedecral Water P.L. 92~500; EPA oil spill surveil-
Pollution 33 UsSC 1151 DC lanc2, violation
Control Act of detection, pollution
1972 su.veys and res2-r-h

16. Toxic¢ Substance . NYP DI research and
Control Act monitoring of toxic

substances
A-42
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General Fedecral budgetary data and programs that im-
pact this RMF are given in Appendix B,

The Corps of Engineers has the following remote
sensing research project initiated in FY 1973 in RMF 3.2.4.

Work Unit Taitle Work Unit No.

Data Collection - ERTS 030401

A list of Corps of Engineers remote sensing research
projects for FY 1973, FY 1974 and FY 1975 relevant to RMF

3.2.4 is given in Appendix D.

Non-Federal Activities

In Florida, the Water Resources Act of 1972, among
other responsibilities, calls on the Department of Natural
Rescurces to regulate the construction and operation of surface
water reservoirs, (Source: Commission on Water Resource
Mznagement Report to President - 1973). The Washington (state)
Department of Water Resources established minimum levels for
lakes. All states have some state-owned and operated dams and
reservoirs. All of these impoundment areas are inspected by
appropriate state agencies as part of the management of state-
owned dams and public .akes.

The Function of Remote Sensing

Remote sensing can be used to survey water impoundment
areas to determine water levels, water volumes (especially
when used in conjunction with a remote data collection system),
types and concentration of pollutants, and the presence and
condition of unregistered dams and impoundmcnts. This infor-
mation -:n be used to takas timely corrective aciion when this
is indicated and to fulfill statutory su:vey requirements.

The synoptic capabilities of remote sensing make it especially
usedful for watershed survey activities such as those which
must be repeated on a regular bYacsis.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical

models.
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Current ERTS Activities

Carlson: Break-up Characteristics of the Chena
Fiver Basin

Cast: Remote Sensing of Reclamation Projects

Chase: (watershed, lake s.irvey)

Hidalgo: Preliminary Study of Lake Pontchartrain
and Vicinity Using Remotely Sensed Data
From ERTS

Lind: gnvironmental Study of LERTS Imagery,
.ake Chemplain Basin

Mark: ERTS Data for Lewis Resource Center

Myers: Effective Use ¢f ERTS Multisensor Data

in Gr=at Plains Corridor

Polcyn: Hydrologic Problems of Lake Ontario
’ Basin for TFYGL
Reeves: Water Budget of Texas High Plains Plaza
Lakes
Sattinger: Planning of Land Use in the Det:oit

Me. r0 Area
Yarger: Study of Monitoring Fresh Water Res»urces
Appendix G contains further cusreat information on
ERTS principal investigators, including adf:esses, telephonu
numbers, affiliations, summaries of progress reports and

accomplishments, etc.

Estimate of ERTS Econcmic Capabilities

The estimated benefits shown in Table 29 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS techni-:al capabilities. Sce
Appendix B for additional Federal pudget and program informa~
tion for the program listed in Tanle 29.

A-41
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Table 29: Sunmmary of Potential Benefits to Federal Agencies from ERTS
faor "MP 3.2.8
al - : Zstimated Squal
w " [Buaber off Capability Bane-
N 5 . F175 Prograd Relevant {fic this nvrP,
. Goy. ument Sudget, . $ thous. (1973)
" ~gency Relevant Program Item $ thousands ANPs us.
: v.8. Gcologica..l Water Resourc.:
; Survey XYavastigations 84,880 13 (1,500 - 3,000)
: Note: Figures in parenthesis are order-of-magaitude estimates which
i axe not supported by in-depth case studies.
‘ Source: ECON, Inc. i
<
Increased capability benefits are approximately the
same size as equal capability benefits.
»
o
.}'”'Jn
A-45
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RMF No. 3.2.5

MONITOR STREAM SALINITY AND POLLUTION

Rationale for Benefits

This monitoring function is necessary in order to be
able to take corrective action when levels of salinity or
various types of chemical or bacteriological pollution approach
unacceptable levels. The outputs of this monitoring function
are inputs into several RMF's such as, for example, RMF 3.4.1 -
manage water impoundment systems for urban water supply,

RMF 3.8.3 - conduct water pollution research, FMF 3.9.2 - in-
crease compliance with water poliution regulations, RMF 3.9.3 -
aid in designing legislative controls for policy implementation,
etc.

Federal Government Activities and Responsibilities

The following table gives those federal statutes which
mandate, authorize, or imply activity in RMF 3.2.5, monitor stream

salinity and pollution. A description of these statutes is
given in Appendix C.

Table 30:/ List of Federal Statutes Relevant' to RMP 3.2.5

USC or P.L. | Federal | Data Requirement
No.} Name of Statute Reference Agency Related to Inland Water

1. | Bankhead~-Jones 7 USC 1010 DA land inventory and

monitoring of erosion,
sediment, flood plains

5. | Federal 43 USC 485g DI inventory of irrigated
Reclamation Law land
7. } Outdoor P;L. 88-29;
Recreation Act 77-Stat. 49 DX inventory of outdoor
: recreation resources
11. | Federal Water P.L. 92-500;
Pollution Control] 33 usc 1151 EPA 0il spill surveillance,
Act of 1972 DC violation detection,
pollution surveys and
research
A-46
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RMF No. 3.2.5

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.2.5

Work Unit Title Work Unit No.
Data Collection - ERTS 030401
Project Impact 040101
Land Use and Pollution 040102
Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research proje. s
for FY 1973, FY 1974, and FY 1975 relevant of RMF 3.2.5 is qgiven
in Appendix D.

Non-Federal Activities

All states have established receiving water standards for
interstate waters and nearly all states apply comparable standards
to the rest of their surface waters. In order to contrxrol pollution,
the states need to monitor salinity and pollution to determine if
the standards are being met.

The Function of Remote Sensing

Stream salinity and pollution in remote areas can be
monitoreda more efficiently and with greater frequency using a
remote data collection system with satellite data relay than
with solely ground-based means. This information constitutes a
significant source of data for agencies concerned with fish and
wildlife as well as water-resource management.

Economic and Technical Models for Estimating benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased capability
benefits. PFurther information on the application of these models
to water resources is contained in the introductory section in this
volume on economic and technical models.
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Current ERTS Activities

Higer: Develop Data Relay System for Monitoring
Hydrologic Conditions in Florida

Paulson: Near Real-Time Water Resources Data for River
Basin Management -

Wells: (lake & river pollution surveys)
Wezernak: Application of Remote Sensing to Water

Quality Monitoring

Appendix G contains further current information on ERTS principal

investigators, including addresses, telephone numbers, affiliations,
summaries of progress reports and accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 31 are based on Federal
budgetary information, Congressional appropriations hearings, and
estimated ERTS technical capabilities. See Appendix B for
additional Federal budget and program information for agencies ;
and programs listed in Table 31.
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RMF No. 3.2.5
Table M:  Suamary of Potentaal Geanefits to Fedoral sgencies from ERTS for RME 3,.2.5
Estimatea Equal
FY75 Progro s Ku:bcr of ‘ay;hifity Bene=
Covaranant Budqet, Re.chn: a:: ‘"'f RME,
Agensy * Relavant Program Iten $ thou=ands RME'e ¢ thous. (137))
Delaware River water quality managenment 632 3 1o -~ 18) {a)
sasin Commission .
Eavironmental Watér quality technical
Protection assistance and . .
Agenecy ‘plannlnq 11,477 [ (50 - 130) (a)
Ervironmental Water quality municipal 3 (90 ~ :80) (a)
Protection source control 14,951
Agency
Environnental Water quality 11,4590 3 (150 - 300) (a}
Protection enforcement
Agancy . .
U.S. Geological Water ‘resources
Survey investigations 84,880 13 *
Aroy Corps of Lake Eric waste water ‘. .
Faginecers management study €70 4 .
y.S. Dept. of water pollution .
Ag: iculture, abatement 16,733 6 (45 - 80) (a)
Forsset Servire .
Tennessee Valley Regional water quality 718 6 (10) {a)
Ruthority management: water
quality inveantory
Environmental Research and develop- 18,391 8
. 50 - 4
Protection ment on processes ) ¢ 100) ta
Agency and eftccts
Environzental Abatement and control: 5,274 ? (15 - 60) (a)
Protection water quality ambient
Agency trend monitoring
Envifonncntal Ab.tement and control: 40,000 9 (50 -220) (a)
Protection water quality control
Agency agency support
u.s. Dept. of Regional planning
Interior, service 1,282 3 (30 - 90)
Bureau of
Reclamation
TOTA . (500 ~ 1188}

(s) Incrcased capability bencfits are approximately 20% less,

lote: Piqures in parenthesis are order-of-magnitude estimates which are not supported
by in-dopth case ntudies,
Source: ECOU, Inc.
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MONITOR THERMAL »2OLLUTION OF FREE WATER

Rationale for Benefits

This munitoring function is necessary in order to be
able to take corrective action when levels of thermal pollu-
tion approach unacceptable levels. The output of this moni-
toring functior is an input into several RMF's such as, for

example, RMF 3.6.3 - reduce and monitor pollution damage,
RMF 3.6.4 - reduce pollution of free water by industry and
municipalities, RMF 3.8.3 - conduct water pollution research,

RMF 3.9.2 - incrcase compliance with water pollution regqula-
tions, etc.

Federal Government Activities and Responsibilities

General Federal budgetary data and programs that may
impact this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.2.6.

Work Unit Title Work Unit No.
Project Impact 040101
Land Use and Pollution 040102
Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974 and FY 1975 relevant to RMF 3.2.6 is given
in Appendix D.

Non-Federal Activities

All states have standards of water quality and must
meet national standards set by EPA. Local environmental
agencies monitor many forms of water pollution to determine
if the standards are being met.

The Function of Remote Sensing

Thermal pollution of free water can be most effectively
monitored with techniques which provide a simultaneous thermal
overview, or "snapshot", of the affected area. Such overviews
are either inefficient or impossible with ground-based means
alone. Remote sensing using infrared techniques can provide

A-50
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RMF No. 3.2.6

synoptic information on the degree and extent of such pollution
at relatively low cost. This information is useful in the
implementation of statutory controls and in the monitoring of
fish and wildlife management areas.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the intro-
ductory section in this volume on economic and technical
models.

Current ERTS Activities

None Found

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 32 are based on
Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program information
for agencies and programs listed in Table 32.
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RMF No. 3.2.6

Table 32; Summary of Potential Benefits to Federal Agencies from FRTS for RNF ).2.6

FY?75 Program

Nunber of

Estipnated Equal
Capability bBeane-

Governnent Budget, Relevant | fit, this RNF,
Agency - Relavant Progran Iten $ thousands RMF's $ thous. (1973)
U.S. Dept. of - Water pollution abatement
Agriculture, .
Forest Service 16,733 [ (45 - 80) (a)
.| Environmencal Matetr quality enforcement]
Protection Agency 11,450 3 {100 - 200) (a)
Znvironmental Research and Development .
Protection Agency} on processes and effecty 18,391 8 (S0 - 100) (a)
Environaental Abatement and control:
Protection Agency] water quality ambient
) trend monitoring 5,278 ? (15 - 60) (a)
Environnental. Abatement:and control:
Frotection Agency water quality control
agency support 40,000 ? (Sn - 220) (»)
Environmental Wwater quality technical
.Protection Agency| assistance and planaing 11,477 [ (50 - 130) (a)
Tennessee Valley Regional water quality
Authority management: water
quality inventory 718 [ (10) (a)
TOTAL (320 - 800)

benefits.

by in-depth
‘Source: ECON, Inc.

case studies.

(a) Increased capability benefits are approximately 20% less than equal capability

Sote: Figures in parenthesis are order-of-magnitude estimates which are not supported
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RMF No. 3.3.1

MONITOR CHANGES IN FREE AREAS

Rationale for Benefits

This function provides essential data for government
planners, private land developers, industrial firms, farmers,
fisherman, shipping companies, the general public, etc. These
data are necessary in order to make proper decisions on
government and private water resource projects, decisions on
the location of industrial plants, decisions on recreation
facilities, etc. This activity also provides data to govern-
ment officials to be used as input for the higher order RMF's.
For example, the output of this function is a necessary input
in:

RMF 3.4 - Manage Water Impoundment Systems

Provide Early Warning of Lake Eutrophica-
tion

RMF 3.7.2

RMF 3.8.1

Conduct Hydrological Research, etc.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.3.1 Monitor
changes in free water areas. A description of these statutes
is given in Appendix C.

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.3.1.

Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501
Data Collection - ERTS 030401
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RMF No. 3.3.1

pable 33: List of Federal Statutes PRelevant
Lo RMF 3.3.1

e — *‘W

Date Reguirement

USC or P.L. Federal Related to
tio. Name of Statute Reference Agency Inland Water
2. Watershed I'ro-~ 16 UsC 1001~ DA investigations
t.ection and Flood 1009 ACE and surveys for
Protection Act flood pravention

and watexshed
program develop-

ment
5. Federal 43 USC 485g DI inventory of
Reclamation Law irrigated land
7. Outdoor P.L. 88-29 DI inventory of
Recreation Act 77~-Stat. 49 ocutdoor
recreation
roecourses
9. Act of June 17, 32 STA 388 DI planning, con-
1902 struction and

operation of
irrigation and
water management

facilities
18. Tennessce Valley [16 USC l2a TVA vater nanagement
tuthority Act of of TVA systenm

1933

A list of Corps of Engineers remote sensing research projects
for FY 1973, PY 1974, and FY 1975 relevant t. RMF 3.3.1 is’
given in Appendix D.

Non-Federal Activities

State Agencies involved in environmental, recreational
and water supply questions are all interested in changes in
free water areas. Examples include: state environmental
agencies which monitor water pollution; the Montana Fish & Game
Department which monitors streams to control changes which
would have an adverse effect on fishing and recreation;
Washington (state) Department of Water Resources which sets
minimum stream flow and lake levels; state, municipal and rural
authorities concerned with insuring an adequate supply of water.
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The Function of Remote Sensing

Remote sensing has considerable potential importance
in monitoring changes in free water areas. It permits large
areas to be monitored with a much greater frequency of update
than is practical with other means. This advantage of area
of coverage and frequency of update is particularly great in
geographically remote areas. Several advantages result from
the synoptic view given by remote sensing. Two of these
advantages are: (1) the ability to see features that would not
otherwise be observed, and (2) the ability to take a “snapshot”
of a large geographic area. A major advantage of remote
sensing from an earth resources satellite is that the incremen-
tal cost is low.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further inf <mation on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Baumgardney: Purdue/Larsys Crop & Soil Characterization

& Mapping Using ERTS CCTS

Cast: Remote Sensing of Reclamation Projects
Chase: (Lake, Watershed Surveys)
Landgrebe: Study of the Utilization of ERTS-A D¢ =a

From Wabash River Basin

Paulson: Near Real-Time Water Resources Data for
River Basin Management

Perrier: Use of DCS to Operate Network of Remote
Hydrological & Climatological Stations

Appendix G contaings further current information on
ERTS principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

o0 N,
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Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 34 are based
on Federal budgetary information, Congressional appropriation
hearinas, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 34.

Table 34: Sumaary of Potential Benefits to PFederal Agencies from Remote Sensing for RMF 3.3.1
. Estimated Equal
PY?5 Progranm Number of Capablility Rene-
Goverament Budget, Relevant £it this RwP,
Agency Relevant Program Item $ thousands RMP's $ thous. (1973)
u.S. Dept. of Technical Programming,
Agriculturs Installation Segvices
Soil Conservation and Snow Surveys 220
Service 165,713 14 {340 ~ %00)
River Basin Surveys
and Investigations B 18,561 H t240)
U.S. Dept, of Regional Planning Service
Interior, Bureau
of Reclamation 1,182 [ (30 - 90)
220
TOTAL (610 - 1,230)
Note: Pigures in parentheses are order-of-magnitude estimates vhich ars not supported by
in~depth case studies.
Source: ECON, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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RMF No. 3.3.2

MONITOR CHANGES IN SNOW, E AND GLACIERS

Rationale for Benefits

This function provides basic data that are used by
government planners, hydrologists, recreation land developers,
etc. These data are used by government officials as ainputs to
higher order RMF's. For example, the output of this activity is
a necessary input in RMF 3.4 - Manage Water Impoundment Systems,
in RMF 3.7.1 - Provide Early Warning of Disasterous Floods, in
RMF 3.8.1 - Conduct Hydrological Resea: h, etc,

Fedexal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.3.2, monitor
Changes in Snow, Ice and Glaciers. A description of these
statutes is given in Appendix C.

Table 35: List of Federal Statutes Relevant to,
3.3.2 '

—T "

Date Requirement

Usc or P.L. Federal Related to
No. Name of Stacute Reference Agency Inland Water
7. OQutdoor Recrea- P.L. 88~29; DI inventory of ocutdoor
tion Act 77-Stat.49 recreation resources
9. Act of June 17, 32 STA 388 pIr planning, construc-
1902 tion and operation

of irrigation and
water manazeticnt
facilities

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.
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RMF No. 3.3.2

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMIFF 3.3.2 is given
in Appendix D.

The following activities, methods and products of the
Soil Conservation Scrvice (SCS) are relevant to this RMF. The
classification system used is that of the SCS.

tata
Catugories Activitins Methods Products

7. Water {(surface 7.3 Monitoring 7.3 Survey and 7.31) Ravised duta

and grovnd inventory
water) changes in 7.312 Revised map
water by overlays to i
survey and show ‘changes '
inventory
methods 7.313 Seocquential
wvater data for
developing
prediction
models
. !
9. Flood 9.3 Monitoring 9.31 Survey and 9.311 Revised data
inventory showing acres .
flood and floodad.
tide hoights
heights 9.312 Revise map
and year overlays to
of occur- show changing
rence. flood hazaxd

Non-Federal Activities

In most Western States the state enygineer or Water
Resources Department is charged with cooperating with Federal
and other State agencies to monitor snow cover and forecast
runoff,

PRI o e e e Lre



RMF No. 3.3.2

The Function of Remote Sensing

Remote sensing has considerable potential importance
in monitoring changes in snow, ice and glaciers. It permits
large areas to be monitored with a much greater frequency of
update than is practical with other means. This advantage of
area of coverage and frequency of update is particularly
great in geographically remote areas. Several advantages
result from the synoptic view given by remote sensing. Two
of these advantages are: (1) the ability tc¢ see features that :
would not otherwise be observed, and (2) the ability to take
a "snapshot"” of a large geographic area. A major advantage
of remote sa2nsing from an ERS-type satellite is that the
incremental cost is low.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF have followed the
models developed in the source document for equal and increased
capability benefits. Further information on the application of
these models to water resources is contained in the introductory
section in this volume on economic and technical models.

Current ERTS Activities

Barnes: To Evaluate the Application of ERTS-A Data
for Detecting and Mapping Snow Cover

Belon: Grant from Office of University Affairs, Alaska

Bryan: Application of ERTS Imagery to Lake Ice
Surveys

Carlson: Break-up Characteristics of Chena River
Basin

Holmgren: (drainage patterns and snow cover in tundra
regions)

Jelacic: Interdependence of Lake Ice and Climate in

Central North America

MacDonald: Cartographic Application of ERTS/RBV
Imagery in Polar Regions
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Meier: Evaluation of ERTS Imagery for Mapping and
Detection of Change of Snow Cover on Land
and on Glaciers

Weller: Survey of the Seasonal Snow Cover of
Alaska

Wiesnet: Evaluation of ERTS Data for Certain Hydro-
logical Uses

Wobber: Exploitation of ERTS Imagery Using Snow

Enhancement Techniques

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 36 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 36.

Table 36: Sunmary of Potential Benefits to Faderal Agencies from Remote Sensing for RXF 3.3.2

Bstimated Zqual
. rY75 Program Number of Capability BSene-
Goverament © Pudget, Relevant gic this RMF,
Agency Relevant Program Itea $ thousands RNP'sS $ thous. (1973)
Bonneville Power Power Supply aand
Adrinistration Scheduling 1,260 ] (12)
U.S. Dept. of Techanical Prograsaing,
Agriculture, Installation Services
Soil Conservation and Snow Surveys 220
Service 165,713 L} (340 - %00)
220
TOTAL . (352 - 912)

Note: Pigures in parsntheses are Order-of-magnitude sstimates vhich are not supported by
_im~depth case studies.

Source: ECO¥, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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RMF No. 3.3.3
MONITOR CHANGES IN GROUND WATER AND AQUIFERS

Rationale for Benefits

This function provides basic data that are used by
government planners, hydrologists, town planners and architects,
etc. These data are used by government officials as inputs to
higher order RMF's. For example, the output of this RMF is a
necessary input in RMF 3.4 - Manage Water Impoundment Systems,
in RMF 3.7.3 - Moritor Chanaes in Surface Water Supply Due to
Geological Changes, in RMF 3.8.1 - Conduct Hydrological
Research, etc.

Federal Government Activities and Responsibilities

The following table gives that Federal statute which
mandates or implies activity in RMF 3.3.3 - Monitor changes
in ground water and aquifers. A description of this statute
is given in Appendix C.

Table 37: List of Federal Statutes Relevant to

RMF 3.3.3

| ——

Date Requirement

tion Law

USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
S. Fedcral Reclama- 43 USC 48S5g DI inventory of irrigated

land .

General Federal budgetary
this RMF are given in Appendix B.

data and programs that impact
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RMF No. 3.3.3

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.3.3 is given
in Appendix D.

The following activities, methods and products of the
Soil Ccaservation Service (SCS) are relevant to this RMF. The
clzssi'ication system used is that of the SCS.

Data
Ci.t:eguries Activities Methods Products

7. water (surface 7.3 Monitoring 7.31 Survey and 7.311 Revised data

inventory
::geg;ound changes in 7.312 Revised map
water by overlays to
survey and show changes
inventory
methods 7.313 Sequential
water data for
developing
prediction
models
9. ¥ lood 9.3 Monitoring 9.31 Survey and 9.311 Revised data
inventory showing acres
flood and flooded
tide
heights
and year
of occur-
rence

Non-Federal Act”’ . ities

The California Department of Water Resources carries out
investigations to survey and monitor ground water and aquifers
with a view toward determining water supply. {Controller's
Report 71/72) Appropriate agencies in other states carry out
much the same function.

The Function of Remote Sensing

Remot-» sensing has considerable potential importance
in monitori 3 changes in vegetation patterns that suggest
changes in ground water and aquifers. It permits large areas to
be moni*tored with a much greater frequency of update than is
practical with other means. This advantage of area of coverage
and €frequency of update is particularly great in geographically
re" .te areas. Several advantages result from the synoptic view
viven by remote sensing. Two of these advantages are:

A-62
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RMF No. 3.3.3

(1) the ability to see features that would not otherwise be
observed, and (2) the ability to take a "snapshot" of a large
geographic area. A major advantage of remote sensing from an
ERS-type satellite is that the incremental cost is low.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application of
these models to water resources is contained in the introductory
section in this volume on economic and technical models.

Current ERTS Activities

Collins: (ground water surveys)

Appendix G contains further current information on ERTS
Principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

No demonstrated benefits from remote sensing have been
located for this RMF.




RMF No. 3.3.4

MONITOR EVAPO-TRANSPORTATION, SOIL MOISTURE, AND DRAINAGE
PATTERNS

Rationale for Benefits

This function provides basic data for government
planners, farmers, hydrologists, etc. These data are used by
government officials as inputs to higher order RMF's. For
example, the output of this RMF is a necessary input in
RMF 3.4 -~ Manage Water Impoundment Systems, in RMF 3.7.1 -
Provide Early Warning of Disastrous Floods, in RMF 3.8.1 -
Conduct Hydrological Research, etc.

Federal Government Activities and Responsibilities

Table 38 gives that Federal statue which mandates
or implies activity in RMF 3.3.4, monitor evapo-transpiration,

soil moisture, and drainage patterns. A description of this
statute is given in Appendix C.

Table 384 List of Federal Statutes Relevant to
RHMF 3.3.4
&-L —— —— =
Date Requirement
USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
5. Federal Reclama-| 43 USC 485g DI inventory of irrigated
tion Law land

General Federal budgetary data and programs that
impact this RMF are given in Appendix B.
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A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.3.4 is given

in Appendix D.

The following activities, methods and products of the
Soil Counservation Service (SCS) are relevant to this RMF. The
classification system used is that of the SCsS.

Cat?2
Categories Activities Methods Products
7. Water (surface 7.3 Monitoring 7.31 Survey and 7.31)1 Revised data

and ground inventory
water) changes in 7.312 Revised map
water by overlays to
survey and show changes
inventory
methods 7.313 Sequential
water data
for
developing
prediction
models
9. Flood 9.3 Monitoring 9.31 Survey and 9.311 Revised data
inventory showing acres
flood and flooded.
-tide
heights 9,312 Revise map
and year overlays .
of occur- to show
rence changing

Non-Federal Activities

flood hazard :
1

State Engineers and Departments of Water Resources,

monitor these factors as part of their responsibilities to
investigate water supplies and collect basic data for water
resource investigations.

The Function of Remote Sensing

Remote sensing has considerable potential importance in
monitoring changes in evapo-transpiration, soil moisture, and
drainage patterns. It permits large areas to be monitored with
a much greater frequency of update than is practical with other
means. This advantage of area of coverage and frequency of
update is particularly great in geographically remote areas.

>
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RMF No. 3.3.4

Several advantages result from the synoptic view given by remote
sensing. Two of these advantages are: (1) the ability to se=2
features that would not otherwise be observed, and (2) the
ability to take a "snapshot" of a large geographic area. A
major advantage of remote sensing from an ERS-type satellite is
that the incremental cost is low.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application of
these models to water resources is contained in the introductory
section in this volume on economic and technical models.

Current ERTS Activities

Clark: (seasonal repetition of flood conditions)

Colwell: Analysis of River Meanders from ERTS-A
Imagery

Hollyday: Basin Characteristics Extracted from ERTS
Data for Improving Regression Estimates of
Streamflow

Holmgren: (drainage patterns in tundra areas)

Morrison: ERTS Application to Accelerated Erosion

and to lionitor Future Erosional Changes
in Arizona Region

Stoeckeler: Develop Land Use - Peak Runoff Classifica-
tion System for Highway Engineering
Purposes

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.
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Estimate of ERTS Economic Capabilities

The estimated penefits shown in Table 39 are based on
Federal budgeting information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for program listed in Table 39.

Table 39: Suemary of Potential Benefits to Pederal Agencies from Remote Sensing for RNF 3.3.4

Estimated Equal
FY?S Progran Numsber of Capability Bene-
Government Budget, Relevant git thia RME
Agency Relevant Program Itenm $ thousands RNF's $ thous. (1973)
0.S. Dept. of River Basin Surveys
Agriculture, and Investigations
Soil Conservation
Service 15,561 L] (240)

Note: PFigures in parentheses are order-of-magnitude estimates vhich are not supported by
in-depth case studies. .

Source: ECON, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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RMF No. 3.3.5

MONITOR CYCLICAL POLLUTION PATTERNS

Rationale for Benefits

This function provides essential data for government
planners, recreation developers, industrial firms, fishermen,
the general public, etc. These data are necessary in order to
make proper decisions on government and private water resource
prnjects, decisions on the location of industrial plants,
decisions on recreatio.n facilities, etc. This activity also
provides data to government officials to be used as inputs for
the higher order RMF's. For example, the output of this
function is a necessary input in RMF 3.4.5 - Manage Water
Impoundment Systems - for Recreations Purposes, in RMF 3.6.3 -
Reduce and Monitor Pollution Damage, in RMF 3.7.2 - Provide
Early Warning of Lake Eutrophication, etc.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which

authorize, or imply activity in RMF 3.3.5, monitor

mandate,
A description of these statutes

cyclical pollution patterns.
is given in Appendix C.

Table 40: pjst of Federal Statutes Relevant to
RMF 3.3.5
Date Reguirement
USC or P.L. Federal Related to
No. Name of Statute Raference Ayeney Inland Water
7. Outdoor Recrea- P.L. 88-29; D1l inventory of outdoor
tion Act 77~8tat.49 recreation resources
11. Federal Water P.L. 92-500; EPA oil spill surveillance,
Pollution 33 usC 1151 DC violation detection,
Con%rol Act of pollution surxrveys and
1972 research
16. Toxic Substance Not Yet DI research and monitoring
Control Act of Passed of extent of toxic
1973 substances .

General Federal budgetary data and programs that impact

this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.3.5.
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RMF No. 3.3.5

Work Unit Title W~rk Unit No.
Data Collection - ERTS 030401
Project Impact 040101
Land Use and Pollution 040102
Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.3.5 is given
in Appendix D.

Non-Federal Activities

State environmental agencies are primarily concerned
with monitoring water pollution in order to locate point
sources of pollution and enforce standards.

The Function of Remote Sensing

Remote sensing has considerable potential importance in
monitoring cyclical pollution patterns. It permits large areas
to be monitored with a much greater frequency of update than is
practical with other means. This advantage of area of coverage
and frequency of update is particularly great in geographically
remote areas. Several advantages result from the synoptic
view given by remote sensing. Two of these advantages are:

(1) the ability to see features that would not otherwise be
observed, and (2) the ability to take a "snapshot" of a large
geographic area. A major advantage of remote sensing from an
ERS~-type satellite is that the incremental cost is low.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Wells: (lake and river pollution surveys)
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RMF No. 3.3.5
Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone rumbers,

affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 41 are based on
Federal budgetary information, Congressional appropriaticn
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal pudget and program informa-
tion for agencies and programs listed in Table 41.

Table 41: Summary of Potential Bensfits to Fedecral Agencies from ERTS for RMF 1.3.5
s - =
i Estimated i—.
FY7S Program Rumber of Capability Bene-
GCovernment Budget, . Relevant g4t thie RMF,
Agency Relevant Program Item $ thousands RMF's $ thouas. (1973)
Bnvironmental Reseaxch and Developnrent
Protection Agency on Processes and Effects 18,391 ] (50 - 100) (a)
Abatement and Control:
Water Quality Ambicnt
Trend Monitoring $,274 ? (15 - 60) (a)
Abatement and Control:
Water Quality Control
Agency Support 40,000 9 (50 - 220) (a)
Water Quality Technical
Assistance and Planning 11,477 [ (50 < 130) (a)
Tennessee Valley Regional Water Quality
Autharity Management: Water
Quality Inventory 718 6 (10) (a)
U.8. Dapt, of Water Pollution
Agriculture, Abatement
roxest Sexvice 16,7133 [} (45 - 80) (a)
TOTAL (220 - 600)
(a) Invreasad capability benefits are approximately 20% less. than equal capability benefits.
Note: Pigures in parentheses are order-of-magnitude estimates which are not supported
by in-depth case studies.
Source: ECON, Inc.
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3.4.1

MANAGE WATER IMPOUNDMENT SYSTEMS FOR POWER GENERATION

Rationale for Benefits

of water management.
provides adequate power for industrial, commercial, and
residential requirements,

This function is one of the essential "final products"
Proper management of this function

Federal Government Activities and Responsibilities

=~
-

3

=2 8 %

The following table gives those Federal statutes which
authorize, or imply activity in RMF 3.4.1 Manage
impoundment systems for power generation. A description
ese statutes is given in Appendix C,

Authority Act of
1933

Table 42: List of Federal Statutes Relevant to
RMF 3.4.1
Date Requirement
USC or P.L. Federal Related to
No. Name of Statute Refexence Agency Inland Water
5. Federal Reclama-~ | 43 USC 485g D1 inventory of irrigated
tion law land
9. Act of June 17, 32 STA 388 DI planning, construction
1902 and operation of
irrigation and water
management facilities
18. Tennessee Valley | 16 USC 12a TVA water management of

TVA systems

this RMF are given in Appendix B,

Non-Federal Activities

General Federal budgetary data and programs that impact

Hydro-electric power generation is largely federal.

The California State Water Project is the most extensive non-
federal water-impoundment system which includes hydroelectric
power generation facilities.
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RMF No. 3.4.1

The Function of Remote Sensing

In order to properly manage water impoundment systems
for power generation, it is necessary to have good forecasts
of future water supplies in watershed areas. The accuracy of
these forecasts depends on the frequency and comprehensiveness
of the monitoring of free water areas, snow, ice and glaciers,
ground water and aquifers, and evapo-transpiration, soil
moisture, and drainage patterns. Because of its synoptic
capabilitieas and high frequency of coverage of large geographic
areas at low incremental cost, earth resources satellites
appear to provide highly significant potential benefits in this
RMF area.

Economic and T.chnical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application of
these models to water resources is contained in the introductory
section in this volume on economic and technical models.

In the EarthSat report, calculations were based on a
10 percent discount rate and a ten year investment horizon. A
parametric analysis of the effect of reducing the April 1 fore-
cast error was made. The effects of a 25 percent, 50 percent,
and 75 percent reduction in the April lst forecast error were
shown ... the Tables presented in their report. To make their
results more comparable to ECON's, their assumption of a ten
year investment horizon is replaced by an infinite investment
horizon. Their results, under this assumption, give an
annual range of benefits from hydroelectric power generation
for eleven western states of $4,000,000 to $15,000,000.
Extrapolating these results, based on the proportion of hydro-
electric power production in these eleven states relative to
the U.S. in 1964, yields a ringe of benefits of $6,700,000
to $25,000,000 for the U.S.

However, this RMF bases the new capability benefits in
hydroelectric power generation on the results of the Feather
River case study, given in Appendix F of this volume. The
new capability benefits for the U.S., conservatively estimated,
is $42,000,000 per annum.

A'll.
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Current ERTS Activities

Colwell: Use of ERTS-A to Aid in Solving Water
Resovrce Management Problems in California

Cooper: Use of ERTS Imagery in Reservoir Manage-
ment's Operations

Appendix G contains -further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplish-
ments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 43 are based
on Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities.

Table 43: Summary of Potential Benefits to Pederal Agencies from Remote Sensing for PMr 3.4.1
Estinated Equal
FY?S Program Nusber of Capadility Bene-
Goverament Budget, Relevant git this RxT,
Agency Relevant Progras Iteam *  § thousands RRE'S $ thovs. (1973)
Boaneville Power Power Supply and Scheduling
Administration 1,260 s (18}
Southeastern Power System Operation and
Administration Naintenance 235 [ .
Southwestern Power Systea Operation and
Administration Maintenance s 2,747 7 .
Tennessee Valley Water Control Operatioas
Authority X.270 ? (60 - 75) (a)
U.8. Dept. of Techaical Ptogia-luq.
Agriculture, Installation Servicea
Soil Conservation and Snow Surveys 330
Sezrvice 165,713 34 {S00 ~ 1,350)
U.S. Dept. of Operation and Maintenance
Interior, Bureau .
of Reclamation 12,176 [ ] L4
330
TOTALS (578 - 1,443)
(a) Increasad capability benefits = $9 - 11 thousanad
. Benatit significant but not quantifiable
Mote: Frigures in parentheses are order-of-magnitude estimates which are aot supported by in-
depth case studies.
Source: ECON. Ine,

Increased capability benefits are approximately the
same size as equal capability benefits, except where otherwise
indicated in Table 43.
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See Appendix B for additional Federal budget and program
information for agencies and programs listed in Table 43.

The new capability benefits in this RMF are evaluated
in detail in the Feather River Case Study, presented in
Appendix F of tnis volume. The estimated discounted annual
new capability benefit for this RMF is $42,000,000.
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RMF No. 3.4.2

MANAGE WATER IMPOUNDMENT SYSTEMS FOR FLOOD CONTROL

Rationale for Benefits

This function is one of the essential "final products"
of watar management. Proper management of this function
minimizes the risk of disastrous flooding.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.4.2 Manage
water impoundment systems for flood control. A description of
these statutes is given in Appendix C.

Table 44: List of Federal Statutes Rclevant to
RMF 3.4.2
Date Requirement
USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
S. Federal Reclama- | 43 USC 485g DI inventory of irrigated
tion Law land
9. Act of June 17, |32 STA 388 DI planning, construction
1902 and operation of
ixrigation and water
management facilities
18. Tennessee Valley ! 16 USC 12a TVA water management of
Authority Act of TVA systesms
1933

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

Non-Federal Activities

Interstate River Compacts for flood control includes:

Red River of the North Thames River

Connecticut River New England
New England Wheeling Creek

Merrimack River 5::n::;:an1a and West
New England 9

>
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RMF No. 3.4.2 a

These systems are small and relatively economically insignifi-
cant compared with Federal management of reservoirs or flood
control.

Examples exist of other forms of local flood management.
¥n the Root River Watershed (Wisc.), 12 communities adopted
zoning ordinances to conform to a plan to prevent flood plain
encroachment. These communities adopted a coordinated watershed
plan. (Report to President: 1973).

The Function of Remote Sensing

In order to properly manaye -ater impoundment systems
for flood ccntrol, it is necessary to have good forecasts of
future water supplies in watershed areas. The accuracy of
these forecasts depends on the frequency and comprehensiveness
of the wonitoring of free water areas, snow, ice and glaciers,
ground water and aquifers, and evapo-transpiration, soil
moisture, and drainage patterns. Because of its synoptic
capabilities and high frequency of coverage of larj: geographic
areas at low incremental cost, earth resources satellites
appear to provide highly significant potential benefits in this
RMF area.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the introduc-
tory section in this volume on economic and technical models.

According to a Congressional Report published in 1966,
flood damage in the United States has been estimated to
average around $1 billion per year.* However, for watershed
systems that already have comprehensive flood control through
the existence of dams etc., improved management results in
increased water available to water management functions 3.4.1,
3.4.3 - 3.4.6. No direct benefit therefore, should be
allocated to the flood control function. For watershed systems

* TPask Force on Federal Flood Control Policy (August 1966).
A Unified National Program for Managing Flood Losses,
House Document No. 465, 89th Congress, 2nd Session. U.S.
Government Printing Office, Washington, D.C., page 3.
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RMF No. 3.4.2

that do not have flood control, no benefit exists under this
RMF, since no allocation function exists. Rather, the benefit
from increased warning would show up in other RMF'r, This is
the principle used in the Feather River case study, presented
in Appendix F, where no new capability benefits are attributed
to the flood contxol function.

Current ERTS Activities

Colwell: Use of ERTS-A in Solving Water
Resource Management Problems in California

Cooper: Use of ERTS Imagery in Reservoir Managment
and Operations

Schumann: Application of ERTS Data Collection System
in ARETS

Appendix G contains futher current information on ERTS prinici-~
pal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 45 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 45.

Increased capability benefits are approximately the
same size as equal capability benefits, except where otherwise
indicated in Table 45.
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RMF No. 3.4.2

Teble 45: Sumnary

of Potential Benafits to Pederal Agencies from Remote Sensing for R¥F 1.4.2

FY7S Program

Numaber of

Estimated Equal
Capability Bene~

TOTAL

Covernment Budgat, Relevant git this R¥r,
Agency Relevant Prograsm ltenm $ thousands aMF's | $ thous. (1973)
Sonneville Pover Power Supply and Scheduling
Adeinistration 1,260 L ] (18)
Southeastern Powver Syaten Opsration and
Adninistration Naintenance 235 [ .
Souzthwestern Power Systea Operation and
Adninistration Matntonance . * 2,747 ? .
Tenncasee Valley Water Control Oparatioas
Authority 1,370 ? (60 ~ 75) (a)
U.S. Dept. of Technical Progranaing,
Agxiculture, Installation Sezvices,
Soil Conservation and Snow Surveys 130
Service 165,713 14 {500 - 1,350}
v.S. Dept. of Operation and Maintenance
Intarior, Bureau -
of Raclamation 72,276 [ d

{ 30
(S78 - 1,443)

Source: ECON, Inc.

(a) 2Increased capability benefits = $9 - 11 thousand

. Benefit significant but not quantiilablo

Note: Figures in parentheses are order-of-nagnitude estimates which are not supported by
in-depth case studies,
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RMF No. 3.4.3
MANAGE WATER IMPOUNDMENT SYSTEMS FOR URBAN WATER SUPPLY

Rationale for Benefits

This function is one of the essential “final products"
of water management. Proper management of this function yields
an adequate quantity of high quality water for urban and
residential purposes.

Federal Government Activities and Responsibilities

The following table gives those fede-al statutes which
mandate, authorize, or imply activity in RMF 3.4.3, manage water
impoundment systems for urban water supply.

Table 46: List of Federal Statutes Relevant to:
RMF 3.4.3
| pata Requirement
USC or P.L. Federal Related to
No. Nane of Statute Reference Agency Inland Water
2. Watershed Pro- le USC 1001~ DA investigations and
tection and 1009 ACE surveys of flood
Flood Protection prevention and water-
Act shed program develop-
ment
5. Federal Reclama-} 43 USC 485g DI inventory of irrigated
tion Law land
9. Act of June 17, 32 STA 388 DI planning, construction
1902 and operation of
’ irrigation and water
management facilities
18. Tennessee Valley] 18 USC 1l2a TVA water management of
Authority Act of TVA systems
31933

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

Non-Federal Activities

Until recently, cities had almost exclusive responsibil-
ity for urban water supply. Increasingly, there are Federal
programs to aid municipalities in this area. Some cities
manage water impoundment systems for water supply. In many
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cases, they receive assistance from Federal agencies. For
example, they often are able to store water in federally-
owned reservoirs.

The Function of Remote Sensing

In order to properly manage water impoundment systems
for urban water supply, it is necessary to have good forecasts
of future water supplies in watershed areas. The accuracy of
these forecasts depends on the frequency and comprehensiveness
of the monitoring of free water areas, snow, ice and glaciers,
ground water and aquifers, and evapo-transpiration, soil
moisture, and drainage patterns. Because of its synoptic
capabilities and high frequency of coverage of large geographic
areas at low incremental cost, earth resources satellites
appear to provide highly significant potential benefits in this
RMF area.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for ezual and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this vclume on economic and technical
models.

The new capability benefits to this RMF are estimated
from the results of the Feather River case study, which is
described in Appendix F.

Current ERTS Activities

Colwell: Use of ERTS-A to Aid in Solving Water
Resource Management Problems in California

Cooper: Use of ERTS Imagery in Reservoir Management
and Operations

Schumann: Application of ERTS Data Collection System
in ARETS

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplish-
ments, etc.
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RMF No. 3.4.3

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 47 are based on
Federal budgeting information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 47.

Table 41,} Sumaary of Potential Benafits to Fedecral Agencies from Remote Sensing for RNF 3.4.3
Estinated Equal
TY75 Program Number of Capability bene-
Government Budget, Relevant tit this RXF,
Agency Relevant Program Item $ thousands RMP's $ thous. (2973)
Bonneville Power Power Supply and Scheduling
Adainistration 1,260 ] (18)
Southeastern Powver System Operation and
Adoinistration Maintenance 23S [ .
Southwestern Power System Operation and
Administration Maintenance 2,747 ? *
Tennessee Valley Mater Control Operations
Authority 1,370 7 {60 - 75) (a)
#.S. Dept. of Tachnical Programaing,
Agriculture, Installetion Sexvices
Soil Conservation and Snovw Surveys 330
Service 165,713 14 (500 - 1,350)
U.S. Dapt. of Opersti~n and Maintenance
Interior, Bureau
of Reclamation 72,176 6 hd
330
TOTAL {578 - 1,443)
{(a) 1Increased capability benefits = $9 - 11 thousand
* Benefit significant but not quantifiable
Mote: PFigures in parentheses are order-of-magnitude estimates wvhich are not supported
by in-depth cass studies.
Source: ECON, Inc.

Increase capability benefits are approximately the
same size as equa'l capability benefits.

The new capability benefits in this RMF are evaluated in
detail in The Feather River Case Study, presented In Appcendix F
of this volume. The estimated annual new capability benefit
for this RMF is $860,000.
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RMF No. 3.4.4
MANAGE WATER IMPOUNDMENT SYSTEMS FOR AGRICULTURAL WATER SUPPLY

Rationale for Benefits

This functicn is one of the essential "final products"
of water management. Proper management of this function
provides adequate water of suitable quality for agricultural
purposes.

Federal Government Activities and Responsibilities

Table 48 gives those Federal statutes whic¢h mandate,
authorize, or imply activity in RMF 3.4.4, manage water
impoundment systems for agricultural water supply. A
description of these statutes is given in Appendix C.

Table 48: List of Federal Statutes Relevant to

RMF 3.4.4
% —_ e m::i
Date Requirement
UsSC or P.L. Pederal Related to
No. Name of Statute Reference Agency Inland wWater
5. Federal Reclama- | 43 USC 485g DI inventory of irrigated
tion Law land .
9. Act of June 17, 32 STA 388 DI planning, construction
1902 and operation of
irrigation and water
management facilities
1b. Tennessee Vaiiey | 16 USC 1l2a VA water ranagement of
Authority Act of TVA systems
1933

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

Non-Federal Activities

In the area of agricultural water use, state and local
bodies are primarily concerned with distribution. No
specific state or local agencies charged with managing water
impoundment system for agriculture have been found but it is
likely that agencies such as the New Mexico Soil and Water
Conservation Committee have some interest in this area.

i




RMF No. 3.4.4

The Function of Remote Sensing

In order to properly manage water impoundment systems
for agricultural water supply, it is necessary to have good
forecasts of future water supplies in watershed areas. The
accuracy of these forecasts depends on the frequency and
comprehensiveness of the monitoring of free water areas, snow,
ice and glaciers, ground water and aquifers, and evapo-
transpiration, soil moisture, and drainage patterrs. Because
of its synoptic capabilities and high frequency of coverage of
large geographic areas at low incremental cost, earth resources
satellites appear to prcvide a highly significant potential
benefits in the RMF area.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the Source Document, Volume II, for equal uand
increased capability benefits. Further information on the
application of these models to water resources is contained
in the introductory section in this volume on economic and
technical models.

According to the EarthSat Report on Water Resources
Management, the total net value of irrigated water that may be
impacted by ERS 3is $129 million per annum in 1973 dollars.
This amount represents the increase in net farwm income due to
irrigation of land with rainfall of less than 15 inches per
year. The EarthSat report gives no dollar value for the
potential increase in land acreage under irrigation due to
better management of water resources using ERS. On the
contrary, without well supported justification, it states thet
such benefits are likely to be insignificant *.

A case study was performed by ECON to evaluate the
potential benefits of ERS in the Feather River System. From
this case study, it is clear that a major portion of the
potential hydrological benefits of ERS occur in the area of
irrigation. By extrapolating the result. of this case study
to other geographic areas of the U.S. that could clearly
benefit from improved hydrological information, a conservative
new capability benefit for the U.S. of $7,720,000 per annum is
obtained.

* BSnow Mapping and Runoff Forecasting: Examination of
ERTS~1 Capabiliti:s and Potential Benefits from an
Operational ERS System, Interim Report of Water Resources
Management, Case Study Team, March 13, 1974, performed for
United States Department of Interior, Office of Economic
Analysis, Contract No. 14-08-001-13519.
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RMF No. 3.4.4

Current ERTS Activities

Colwell: Use of ERTS-A in Solving Water Resource
Management Problems in California

Cooper: Use of ERTS Imagery in Reserv~i‘r Management
and Operations

Schumann: Application of ERTS Data Collection System
in ARETS

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,

affiliations, summaries of progress reports and accomplishments,
ete.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 49 are based on
Federal budgetary information, Congressional appropriation
hearing, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agenzcias and proqgrams listed in Table 49.

Increased capability benefits are approximately the
same size as equal capability benefits, except where other-
wise indicated in Table 49.

The new capability henefits in this RMF are evaluated
in detail in the Feather River Case Study, presented in
Appendix F of this volume. The estimated discounted annual
new capability benefit for this RMF is §$7,720,000.
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Table 49: Sumaary

of Potent.ial Benefits to Federal Agencies from Resote Sensing for RNF 340

Bscimated Equal

rY73 Prograi Nunber of Capability Bene-
Governaent Budget, Relevant fit this RNP,
Agency Relevant Program Itea § thousands RNP ‘S $ thous. (3973)
Bonneville Power Power Supply and Scheduling
Adainistracion 1,280 9 [$8 }]
Southeastern Poweyr Systen Operation and
Ade.nistration Maintenance 238 ) L4
Southwestern Power System Operation and
Adain’ stzation Maintenance 2,747 1 L4
Tennessee Valley Water Control Operations
Authority 1,370 1 (60 = 75) (a)
U.8. Dept. of Technical Progrsmaing,
Ageiculture, Installation Sexvices
Soil Conservation and Snow Surveys 350
Sexvice 163,713 14 (soc - 1,3%0)
U.8. Dept. of Operation and Maintenance
Interior, Mureau
of Reclamation 72,176 [ } .

TOTAL

ER]
(578 = 1,443)

(a) 1Increased capability benefits o §9 - 1l thousand
. Benefit significant but not quantifiadble

dote:

by ia~depth case studies.

Source: BCOM, Inc.

rigures in parentheses are order-of~-magnitude estimates which are not supported
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RMF No. 3.4.5

MANAGE WATER IMPOUNDMENT SYSTEMS FOR RECREATIONAL PURFOSES

Rationale for Benefits

This furction is one of the essential "final products"
of water management. Proper management of this function
provides sufficiently clean water for recreational purposes.
i )

Federal Government Activities and Responsibilities

Table 50 gives those Federal statutes which mandate,
avthorize, or imply activity in RMF 3.4.5, manage watex
impoundment systems for recreational purposes.

¥

i

% Table 50: Lis. of Federal Statutes Rclevant to

1 RMF 3.4.5 ]

§ Data Requirement

; USC or P.L. Federal Related to

. No. Name of Statute Reference Agency Inland Water

: 2. Watershed Pro- 16 USC 1001~ DA investigations and

: tection and 1009 ACE surveys of flood
Flood Protection prevention and
Act watexshed program

development

. 5. Federal Reclama-{ 43 USC 485g DI inventory of irrigatead
tion Law land

. 9. Act of June 17, 32 STA 388 DI planning, construction

‘ 1902 and operation of

¢ idrziyation ana water

N management facilities

; 18. Teynessee Valley | 16 USC 1l2a TVA water management of

: Au .hority Act of TVA systems
1933 ;

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

Non~Federal Activities

State, local and private interests are heavily involved
in management of impoundment systems for recreational purposes.
N The Federal government has appropriated $940 million since
1965 for grants-in-iid to states and local governments for
outdoor recreation tand acquisition and development. Two-~
thirds of this has been used for water-oriented recrceation.*

A * Commission on Water Resource Management, Report to the

President: 1973.
A~-86
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RMF No. 3.4.5

State departments of Farks and Recreation, Fish and
Game, etc. have direct interests in the management of state
impoundment systems for recreational purposes. They also
cooperate extensively with various federal government programs.
For example, the New Mexico Game and Fish Department cooperates
with the U.S5. Department of the Interior in development and
management of the Navajo Reservoir for sport fishing purposes.*

The Functicn of Remote Sensing

In order to properly manage water impoundment systems
for recreational purposes, it is necessary to have good
information on watershed hydrology. Useful recreation manage-
ment information includes data on drainage patterns, sediwmenta-
tion, pollution and eutrophication, and water supply. The
potential benefitz of this information can only be realized
through frequent, comprehensive monitoring of free water
areas, snow and ice and watershed conditions. Because of its
synoptic capabilities and high frequency of coverage of large
geographic areas at low incremental cost, earth resources
satellites appear to provide highly significant potential
benefits in this RMF area.

Economic and Technical Models for Estimating Benefits

The benefitc estimates for this RMF follow the models
developed in the source document for egual and increased
capability benefits. Further information on the application
of these models to water resources is contaianed in the
introductory secitiovin in this veclume on economic and technical
models.

The EarthSat report on Water Management indicates that
possible (new capability) recreational benefits from potential
ERS capabilities for snow mapping and runoff forecasting are
negligible for the following reasons*#*

"Investment in recreation facilities frequently
depends upon assurance of a dependable water

supply.”

"Water rights assure water allocation if water is
available at all."

* New Mexico State Budget Commission on Water Resource
Management, Report to President: 1973.

** Snow Mapping and Runoff Forecasting: Examination of
ERTS-1 Capabilities and Potential Bencfits from an
Operational ERS System, Interim Report of Water Resources
Management, Case Study Team, March 13, 1974, performed for
United States Department of Interior, Office of Economic
Analysis, Contract No. 14-08-001-13519.

A-87
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RMF No. 3.4.5

Current ERTS Activitics

Colwell: Use of ERTS-A in Solving Water Resource
Management Proilems in California

Cooper: Use ot ERTS Tmagery in Reservoir Management
and Operations

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

See Appendix B for additional Federal budget and
program information for agencies and programs in Table 51.

Tadle S1: Summary of Potentisl Benefits £o Federal Agencies from Remote Sensing for aM* 3.4.5
Estinmated Egual
FY75 Program Suaber of - Capadility Bena-
Covernment Budget, Relevant fit. this R2F,
Agency Relevaat Progran Itea $ thousands RRF°s $ thous. {(197))
Bonneville Poverx Pover Supply and Scheduling
Adminiszstration 1,260 ? -
Southeasterr Power Systan Operation and
Adninistcatlon »aiatenanze 233 (3 .
Southwesterh Power System Operation and
Adninlstration Maintenance 2,747 7 .
Tennessce Valley Water Control Uparatioa
Authority 1,370 7 .
U.S. Dept. of Techaical Programaing,
Agriculture, Installation Services,
Soil Cornservationa and Saov Surveys . .
Service 165,713 24 L4
U.S. Dept. of Operstion and Maintemance .
Interior, Bureau
of Reclamation 72,176 [ .
¢ Benefit sigalficact but not quantifiable.
Sour-.e: ECON, Inc.
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RMF No. 3.4.6
MANAGE WATER IMPOUNDMENT SYSTEMS FOR NAVIGATION

Rationale for Benefits

This function is one of the essential “final products”
of water management. Proper management of this function
provides for free and unencumbexed navigation.

Federal Government Activities anéd Responsibilities

The fcllowing table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.4.6 Manage water
impoundment systems for navigation. A description of these
statutes is given in Appendix C. .

Table $S2: List of Pederal Statutes Relevant to
RHF 3.4.6
==== W
Date Reguirement
USC or P.L. Federal Related to
No. Nane of Statute Reference Agency Inland Water
5. Federal Reclama- ] 43 USC 485g DI inventory of irrigated
tion Law land
9. Act of June 17, 32 STA 388 DI planning, construction
1902 and operation of
irrigation and water
management facilities
lp. Tennagses Valley | 16 USC 12a TVA vater management of
Authority Act of TVA systems
1933

General Federal budgetary data and programs that impact
tais RMF are given in Appendix B.

Non-Federal Activities

States and local interests are frequently involved in
management of canals or navigable rivers. However, there are
apparently few state or local activities directly related to
the management of water impoundment systems for navigation.

SR



RMF No. 3.4.6

The Function of Remote Sensing

In order to properly manage water impoundment systems
for navigation, it is necessary to have good forecasts of
future water supplies in watershed areas. The accuracy of
these forecasts depends on the frequency and comprehensiveness
of the monitoring of free water areas, snow, ice and glaciers,
ground water and aquifers, and evapo-transpiration, soil
moisture, and drainage patterns. Because of its synoptic
capabilities and high frequency of coverage of large geographic
areas at low incremental cost, earth resources satellites
appear to »nrovide highly significant potential benefits in this
RMF area. :

Economic and Technical Models for Estimating Benefits

The benefit estimates for the RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

The EarthSat report on Water Management made the
following statement about improved navigation.*

"Use of ERS-assisted runoff forecasts could
potentially aid navigation by assuring water avail-
ability for augmenting low flows in navigable streams.
Such releases, however, are mandatory if sufficient
water is available. Therefore, since the improvement
from improved ERS-assisted water supply forecasts will
be minimal, no benefits from this source have been
estimated."

Current ERTS Activities

Colwell: Use of ERTS-A in Solving Water Resource
Management Problems in California

Cooper: Use of ERTS Imagery in Reservoir Management
and Operations

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

* Snow Mapping and Runoff Forecasting: Examination of
ERTS~-1 Capabilities and Totential Benefits from an
Operational ERS System, Interim Report of Water Resources
Management, Case Study Team, March 13, 1974, performed for
United States Department of Interior, Office of Economic
Analysis, Contract No. 14-08-001-13519.

A-90
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RMF No. 3.4.6

Estimate of ERTS Economic Capabilities

See Appendix B for additional Federal budget and progarm
information for agencies and programs listed in Table 53.

Table $3: Sunmary of Potential Benefits to Federal) Agencies from Remote S~nsing for Rn* 3.48.6
Estimated Equal
FY?S Prograns Number of Capadilicy bene-
Governmesnt Budget, Relevant .git this RMF,
Agency Relevant Program Item $ thousands RNP 'S $ thous. (197))
Sonneville Powver Pover Supply and Scheduling
Administration 1,260 9 (a)
Southeastern “owar System Operation and
Administration Maintenance 238 [ ta)
Southwestern Pover System Operation and
Administration Maintenance 2,747 ? (a)
Tennessee Valley Water Control Operation
Authority . 1,37 ? (a)
U.S. Dept. of Technical Progranaing,
*Agriculture, Installacion Services,
S0il Conservation an? Saow Surveys
Sercvice 165,713 14 ta)
U.S. Dept. of Operstion and Maintenance
Interior, Buresu
of Reclamation 72,176 6 (a)
{a) ERTS capadility in this RMP undetermined.
A-91
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RMF No. 3.4.7

PLAN CHANGES IN DRAINAGE AND WATER IMPOUNDMENT SYSTEMS

Rationale for Benefits

This planning function is essential to the maintenance
and development of adequate drainage and water impoundment
systems for future urban water supply, commercial and agricul-
tural water supply, navigation, flood control, and power
generation needs.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.4.7, plan changes
in drainage and water impoundment systems. A description of
these statutes is given in Appendix C.

%able S4: Lizt of Federal Statutes Relevant to
RMF 3.4.7
— — —
Date Requirement
USC or P.L. Federal Relatcd to
No. Name of Statute Reference Agency Inland Water
S. Fedecral Reclanma-| 43 USC 4859 oI inventory of irrigated
tion Law land
9. Act of June 17, 32 STA 388 D1 plarning, construction
1502 and opcration of
frrigation and water
managewent facilitics
.18, Tennessee Valley ] 16 USC 12a TVA water nanagement of
Avthority Act of TVA systens
1933 .

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

Non-Federal Activities

All states have developed State water plans and state
and local agencies have interest in drainage and water impound-
ment systems to assuve water supply.

States also participate in Federal programs to drain
land in agricultural production and develop water impoundment
systems. This participation generally takes the form of cost-
sharing.
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RMF No. 3.4.7

The Function of Remote Sensing

In order to properly plan changes in drainage and water
impoundment systems, it is necessary to have good forecasts of
future water supplies in watershed areas. The accuracy of
these forecasts depends on the frequency and comprehensiveness
of the monitoring of free water areas, snow, ice and glaciers,
ground water and aquifers, and evapo-transpiration, soil
moisture, and drainage patterns. Because of its synoptic
capabilities and high frequency of coverage of large geographic &
areas at low incremental cost, earth resources satellites appear :
to provide significant potential benefits in this RMF area.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models 5
developed in the source document for equal and increased i
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities:

Myers: Effective Use of ERTS Multisensor Data in
Great Plains Corridor

Appendix E contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 55 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 55,

L ¥
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RMF No. 3.4.7 Vi

Table 53: Suemary of Potential Benefits to Federal Agencies from Remote Sensing for RMF 3.4.7 )
Estimated Equal .
- FY7S Proaranm Nunber of Capability Bene- o
! Government pudget, Relevant | fic this mFP, it
H Agency Relevant Program ltem $ thousands RNPF's $ thous. (1971) 1
¢ Alasks Pover Rasource Development
Adnfinistration Studies 190 3 (8 - 70) —
v Aray Corps of Motheastern U.S. Water X
Engineers Study . 1,950 3 (30 - 450) 4
N
. ! Tennessee Valley preliminary Investigations .
H Authority 90 3 t7 - 3¢) .
v.8. Dept. of Small Watershed Projsct
Agriculture, Investigations and
$0il Consarvation Planning .
; Service - 12,756 } . (500 - %00)
- { :
= ; Flood Prevention Project 25,270 1 (400-4000)
i 0.S. Dept. of Soil and Watershed
; Interior, Bureau Conservation
; of Land Manage-
i went 16,568 4 (40 - 120)
, !
U.S. Dept. of Plan Formulation Investi- i
. . Interior, Bureau gations : . E
* ' of Reclamation i 9,800 1 (390 - 3100) [
. . i
: H
f Regional Planning Service 1,202 6 {30 - 90)
. TOTAL (1,405 - 8,760) '
é .
' Note: Pigures in parentheses are order-of-magnitude estinmates which are not supported -
by in-depth case studies. i
7 EX
: Source: ECON, Inc. v

Increased capability benefits are approximately the
same size as equal capabilty benefits.
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RMF No. 3.5.1
CONSERVE FRESH WATER RESOQURCES

Rationale for Benefits

This RMF covers a broad range of activities ranging from
watershed preservation to water use optimization. Benefits
accrue to water users in the form of reduced costs, to users of
recreational facilities in watershed areas, and to water
related industries such as fishing and tourism. In addition,
significant benefits in areas such as flood control may result
from well-designed programs to implement this RMF.

Federal Government Activities and Responsibilities

The following cable gives those federal statutes which
mandate, authorize, or imply activity in RMF 3.5.1, Conserve
Fresh Water Resources. A description of these statutes is

given in Appendix C.

Table 56: List of Federal Statutes Relevant
to RMF 3.5.1 .

Date Requiréement

USC or P.L. Federal Related to
No. Nane> of Statute Reference Agency Inland Water
7. Outdoor Recrea- P.L. 88-29; DI inventory of outdoor
tion Act 77-Stat.49 recreation resources
8. Water Resources r.1.. 89-80; DI,DA, studies of water supply
Planning Act 42UsCl1962D~12 HEW, supply adeguacy
) FrPC

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.3.1.

Work Unit Title Work Unit WNo.

Use of Remote Sensing 050206
in Planning

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.5.1 is

given in Appendix D,
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RMF No. 3.5.1

Non-Federal Activitics

Most states have soil and water conservation districts
and state agencies coordinating water conservation programs.
In California, the Department of Conservation is concerned
with, among other things, watershed preservation.

There are also a number of public interest groups such
as the Sierra Club which are devoted to environmental
protection and conservation.

State and local environmental protection agencies, fish
and game departments, and parks and recreation departments are
also involved in water conservation.

The Tunction of Remote Sensing

Remote sensing can provide extensive information
relevant to the execution of this RMF. Frequent and reliable
inventories of fresh-water resources, data on erosion and
runoff, and inputs to evapo-transpiration and drainage models
make it possible to make the most efficient use of available
resources and to locate problem areas where corrective action
is called for. Remote sensing's synoptic capability makes it
especially useful for regional conservation planning.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the Source Document, Volume II, for equal and
increased capability benefits. Further information on the
application of these models to water resources is containeq
in the introductory section in this volume on economic and
technical models.

Current ERTS Activities

Weaver: Research and Investigation of Geology,
Mineral and Water Resources of Maryland

Welby: Use of ERTS-A in Geological Evaluation,
Regional Planning, Forest Management and
Water Management in Northern California

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.




RMF No. 3.5.1

The estimated benefits
Federal budgetary information,

hearings,

tion for the program listed in Table 57.

shown in Table 57 are based on
Congressional appropriation
and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-

for RMPF 3.5.1

. Table 57: Summary of Potential Benefits to Pederal Agencies from Remote Sensing

—_—— e ———

~Governament

Agoncy Relevant Program Item

FY75 program |Numbor of
Budget, Ralevant

$ thousands

Estimated Egual

Capability nene~
fic this RMF,

$ thous. (1973)

Interior, Burocau conservation
of Land Managa- ‘
nent

U.S. Departnant of | Soil and watershed

16,565

(40 - 120)

by i{n-depth case studies.

Source: ECON, Inc.

Note: Figures in parenthesis are otdct-of-nlgnltud‘ estimates which are

not supported

Increased capability benefits are approximately the

same size as equal capability benefits.
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RMF No. 3.6.1
ASSESS AND REDUCE FLOCD DAMAGE

Rationale for Benefits

This RMF provides essential information to local, state
and federal disaster relief coordinators, insurance companies,
and industries and residents in flood-prone areas. This
information is useful rot only in the aftermath of flooding but
also in decisions on industrial and residential site locations,
in the planning of preventive measures and in the determination
of insurance rates.

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.6.1, access and
reduce flood damage. A description of these statutes is
given in Appendix C.

Table 58: List of Federal Statutes Relevant
to RMP 3.6.1

——

ll

Data Requirement

II

‘U8C or P.L. Federal Relatecd to
No. Name of Statute Reference Agency Inl:nd Water
3. Flood Control P.L. 86-645; ACE identification of
Act of 1960 33 USC 709a flood plain areas,
damage asscssment
4. Taylor Grazing 43 USC 315a DI studies ¢f erosion
Act and flood control
12. Flood Disaster P.L. 93-234 HUD flood plain mapping
Protection Act
of 1973

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.6.1.

Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.6.1 is
given in Appendix D.
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RMF No. 3.6.1

The following activities, methods and products of the
Soil Conservation Service (8CS) are relevant to this RMF, The
classification system used is that of the SCsS.

Data

Categorics Activitggg Methods Products

9. Flood 9.3 Monitoring 9.31 Ssurvey and 9.311 Revised data
inventory showing acres
flood and flooded.
tile
heights $.212 Revise map
and year overlays to
of occur- show changing
rence flood hazard

Non-Federal Activities

The majority of the activities in this area is Federal.
There are some state and interstate programs designed to reduce
flood damage but tley are generally quite limited. States also
participate in river basin commissions which are primarily
planning organizations with reduction of flood damage as one of
several planning considerations. 1In Wisconsin, the Root River
Watershed, local communities have worked together to reduce
flood damage through i.lanning. (See RMF No. 3.4.2)

The Function of Remote Sensing

kemote sensing provides one of the mcst cfficient means
of surveying an entire flood plain in the short period during
and after a flood when such information is most usetul. This
information is useful to disaster-relief planners, local
officials, and insurance appraisers. Remote sensing also
contributes to the reduction of losses by providing geograptic
and hydrological data which facilitate preventive measures and
aid in flood prediction.

Economic and Technical Mcdels for Estimating Bornefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to watver resources is contained in the
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introductory section in this volume on econoric and technical
models.

There are two components of equal-capability remote-
sensing benefits to this RMF -- reduction of actual damage and
reduction of costs of damage assessment.

In the latter category, remote sensing has been shown
t» be effective in flood-plain delineation and mapping*, an
activity which is included in the Army Corps of Enginecrs'
1975 budget request for $11 wmillion for "flood plain informa-
tion and related technical cost planning assistance."#** Remote
sensing could provide egqual-capability benefits of as much as
$10 million of this, and ERTS in particular ceems capable of
realizing a substantial proportion of this.

The combination of equal-capability and increased-
capability benafits, a unit-elastic demand curve, could reach
$20 million. 1In addition, there will be new-capability
benefits of undetermined magnitude resulting from the capability
of remote sensing to provide simultaneous overviews of flood
plains in a shorter time after flooding than is possible with
aircraft or ground-based mreans.

More detailed information on the Army Corps of
Engineers' program for flood-plain information and technical
assistance is reguired to detaormine just what proportion is
replaceable by remote sensing.

Current ERTS Activities

Dethier: Phenology Satellite Experiment

Garcia: Research ana Land Use in Soil Erosion,
Deficit, Deforest and Floods; Geologic Map
and Tectonic Structure Delineation

Higer: Develop Data Relay System for Monitoring
Hydrologic Conditions in Florida

* Rango and Solomonson, "Regional Flood Mapping from Space,"
Water Rescurces Research, June 1974.

** Hearings L7920X, pt. 1, page 215.
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Lind: Environmental Study of ERTS Imagery,
L. Champlain Basinr.

Paulson: Near Real-Timec Water Resouces Data for
River Basin Management

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 59 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional federal budget and program informa-
tion for agencies and programs listed in Taole 59.

Table $9: Summary of Potential Benefits to Federal Agenc.+s from Renote Seansing
for R“F 13.6.1

Estimated EtEgual
A PY?S Program Numbar oljCapadility Bcrne-
_"Governmnent Budget, - | Relevant |Jfit this R»F,
-~ Agency Relevant Progran Itenm $ thousands RMF'S $ thous. {1973)
Tennessce Valley FTlood Control Operations
Authority ) 425 4 (4)
U.S. Department Techtiical Progranming, -
of Agriculture, Installation Services
Soil Conserva- and Snow Surveys
tion Service 165,713 14 £, .22
(340 - 9%00)
Delaware River rlood Loss Reduction .
Basin Co.nission 76 3 (8 - 200
Arzy Corps of Flood Plain Information t 40
Engineers Reports 5,750 5 20 - )]
260
TOTAL (492 - 152¢)

Note: Figures in parenthesis are urder-of-magnitude estimates which are not supported
by in-depth case studies.

Source: ECON, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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RMF No. 3.6.2

REDUCE DAMAGE TO WATER TMPOUNDMENT SYSTEMS FROM SILTING AND
SEDIMENTATION

Rationale for Benefits

This RMF yields benefits (1) in the form of reduced
maintenance costs for dredging and silt removal; (2) through

more efficient operation of hydroelectric power facilities; and

(3) by extending the useful life of water-impoundment systems.
The reduction o% silt and sedimentation also results in
increased recreational and wildlife-management benefits in the
area surrounding the impoundment system.

Federal Goverument Activities and Responsibilities

The foliowing table gives that Federal statute which
mandates or implies activity in RMF 3.6.2, reduce flood damage
to water impoundment systems from silting and sedimentation.

A description of these statutes is given in Appendix C.

Table 60: List of Federal Statutes Relevant
to RMEF 3.6.2

Date Requivement

USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
9. Act of June 17, 32 STA 388 DI planning, construction
1902 and operation of

irrigation and water
management facilities

12. Floud Disaster P.L.93-234 HUD Flood Plain Mapping
Protection Act
of 1973

18. Tennessee Valley 16 USC 12a TVA water managenent of
ruthority Act of TVA systenm
1933

General Federal budgetary data and programs that impact
this RMF are given in Appendix B,

Non-Federal Activities

State soil and water conservation districts are
concerned with erosion, protection of watérsheds, silting and
sedimentation. In New Mexico, the Soil and Water Conservation
Committee assists soil and water conservation districts in
their programs and secures cooperation from other state and
iederal agencies for the districts.
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The PFunction of Remote Sensing

Remote dats-~collection systems used in conjunction with
a satellite relay system provide a means of monitoring silting
and sedimentation with greater frequency and efficiency than
conventional ground-based methods. This is particularly true
of remote or inaccessible data coilection points. This infor-
mation is useful to managers of water impoundment systems an!
related recreational and wildlife areas in providing a ipasis
for timely and efficient corrective action.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this vclume on economic and technical
models.

Current ERTS Activities

Alexander: Central Atlantic Regional Ecclogical Test
Site

Cast: Remote sensing of reclamation projects

Jain: Evaluation Effects of Construction and

Staged Filling of Reservoirs on
Environment and Ecology

Landgrebe: Study of the Utilization of ERTA-A Data
From Wabash River Basin

Morrison: ERTS Application to Accelerated Erosion
and to Maintain Future Erosional Changes
in Arizona Region

Pluhowski: Dynamics of Suspended Sediment Plumes in
Laxe Ontario

Polcyn: Hydrologic Problems of Lake Ontario Basin
for IFYGL
Yarger: sStudy of Monitoring rresh Water Resources
A-103
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Appendix G contains further currxent information on FRTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 61 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 61.

Table 61: Sumpary of Potential Benefits to Federal Agencies from Renote Sensing
for RMF 3.6.2

Estipated Egual

FY7S Program Nunber of]Capabilit; Bene-

Goverscent ’ Budget, Relevant |fit this Rrar,
Agency Relevant Program Itea $ thousands RMF’S $ thous. (1923

U.S. Departnent of {Water quantity manage-
Interior, Bureau mnent and coatrol

of Reclazation 121 3 .
- Operation and naintenance
of water-improvement
systeas 72,176 7 .

Southeastern Power{Systen oparation and
Adninistration maintenance 235 6 L4

Boineville Power Power supply and
Acninistration scheduling 1,260 9 -

U.5. department of JOperation and Maintenance] .
Interior, Burcau
of keclanmation 72,176 [ b

Southwestern Power|Systen operation and

Adzinistrat:ion maintenance 2,747 7 .

Kote: Figures i.. parenthesis are order-of-maguitude estimates which are not supported
not supported by in-depth case studies.

* Benefit sicnificant but not guantifiable

Source: ECON, inc.
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RMF No. 3.6.3

REDUC ° POLLUTION OF FREE WATER

Rationale for Benefits

This RMF covers a broad range of control functions man-~
dated by Federal, State and local pollution regulations. There
are substantial potential berefits in the areas of wildlife
management, fishing, forestry, and agriculture to residents of
the affected areas in the form of reduced pollution damage.

Federal Government Activities and Responsibilities

The following table gives that Federal statute which
mandates or implies activity in RMF 3.6.3 Reduce pollution of
free water. A description of this statute is given in
Appendix C.

Table 62: List of Federal Statutes Relevant
to RMF 3.6.3
Date Requirement
USC or P.L. Federal Related to
lo. Name of Statute Reference Agency Inland Water
7. Federal Water P.L.92-500 EPA oil spill surveilleace
Pollution Control 33ysclisl DA violator detection
Act of 1972 pollution

General Federal budgeting data and programs that impact
this RMF are given in Appendix B.
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RMF No. 3.6.3

NMon-lederal Activities

Local and state agencies, such as the California
Environmental Quality Council, are charged with the responsi-
bility of planning, implementing and administering programs
designed to reduce water pollution. EPA sets standards and
provides consultation services to the States in their efforts
to meet water quality standards.

The Function of Remote Sensing

Remote sensing's capability for frequent synoptic
monitoring of free water areas provides a reliable data base
for effective enforcement of pollution regulations. 1In
addition, this information can be used to direct efforts to
remedy existing pollution problems. The low incremental cost
of earth resources satellite data makes it efficient to detect
and monitor pollution in areas that might otherwise remain
uncontrolled.

P AN

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to wate. resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS activities .
Alexander: Central Atlantic Regional Ecological Test
Site
Wells: {lake and river pollution surveys)

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.

Estimate of ERTS Capabilities

The estimated benefits shown in Table 63 are based on
Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 63.
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Table 63: Sunmmary o¢ Potential Benefits to ederal Agencies

from ERTS

for RMF 3.6.)

Govarnaent
Ageacy

Ralavant Progran Item

rY75 Progranm
Budget,
$ thousands

Nuabex of
Ralevant
RMF's

Estimated IDgqual

Capability Dene-
£it this RMF,

$ thous. (1973)

U.f. Dept. of
Agriculture,
Forest Service

Arny Corpn of
Enginzers

Environaental
Protection Agency

Environmental
Protection Agency

.

Environmental
Protection Agency)

balawvare River
Basin Commission

Eavironmental
Protection Ayency

Eavironmental
Protec-ion Agency

Environmental
protection Agency

TOTAL

Watcr pollution
abatement

Lake ‘Exie waste water
management study

Research and Develop-~
aent on processes and
effects

Abatement and control:
water quality ambient
trend npnitorinq

Abatemant and coatrol:
water quality control
agency support

¥ater quality
-lnaqelent

Water quality technicel
assistance and
plananina

water quality municipal
source control

Water quality
enforcement

16,733

‘€70

18,391

5,274

40,000

632

. 11,477

14,951
11,450

(45 - 80) (a)

(50 - 100) (a)
(15 - 60) (a)

(50 - 220) (a)

(20 - 18) ({a)
S0 - 130) (a)
(o0 - 180) (a)

(150 - 303) (a)

(460 - 1,088)

ta). Increased capability benefits are approximately 20% less than equal capability

benefits,

Note: Figures in parenthesis are order

by in-depth case studies.

Source: ECON, Inc.

-of-magnitude estimates which are not supported
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RMF No. 3.7.1

PROVIDE EARLY WARNING OF DISASTROUS FLOODS

Rationale for Benefits

This RMF provides benefits not only in the form of
reduced losses of life and property in the event of flooding,
but also in the form of increased efficiency of preventive
measures. In addition, reduced risk of flood damage makes
possible the siting of higher-return economic activities in
flood-prone areas.

Federal Government Activities and Responsibilities

General Federal budgetary data and programs that may
impact this RMF are given in Appendix B.

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF.
The classification system used is that of the SCS.

Data !
Categories Activities Methods Products
9. Flood 9.3 Monitoring 9.31 Survey and 9.311 Revised data
inventory showing acres
flood and flooded.
tide
heights 9.312 Revise map
and year overlays
of occur-~ to show
rence changing
flood
hazard

Non-Tederal Activities

Most flood warning and forecasting is done by the
Federal government (National Weather Service). The
responsibilities of state and local agencies in this area are
confined largely to assisting NWS in information gathering.

The Function of Remote Sensing

Remote sensing's capability for freguent monitoring of
watershed moisture, snow-cover and runoff characteristics,
together with its integral function in weather forecasting,
make it especially well suited to this RMF. Remote-sensing
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data contribute to flood warning systems by increasing the
effectiveness of hydrological models of flood-prone watershed
areas as well as by providing information which is directly
useful in predicting the severity of flooding.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources in contained in the )
introductory section in this volume on economic and technical .
models. B

Current ERTS Activities

Clark: (Seasonal repetition of flood conditions -
flood assessment)

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, afficiliation, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities 3

The estimated benefits shown in Table 64 are based
on Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 64.
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for

Table 64: Sumaary of Potential Benefits

RHF 3.7.1

to Federal Agencies from Remote Sensing

Estimated Equal

FY7?S Program Numbexr of|Capability Bene-
his RMP
Governnent Budget, Rolevant | fit ¢t .
agency Relevant Program Item § thousands RNF's § thous. (197))
Aray Corps of Flood plain information ( 40
Engineers reports .. 5,750 5 (140 - 600)
Arny Corps of kse:..- gaging
Enginders 5,108 2 (500 - 600) (a)
U.S. Department of |[Technical programming
Agriculture, Soll| installation services
Conasrvation and S$nOW sSuUrveys { 220
Sezvice 165,713 14 (340 - 900)
60
TOTAL { 2

(980 - 2,100)

b in-depth

case studies.

Source: BCON, Inc.

{a) increasen capability benefits = §75 - 90 thousand

Note: Figures in parenthesls are order-of-r-gnitude estimates which are not supported

Increased capability benefits are approximately

the same size as equal capability benefits, except where

otherwise indicated in Table 64.
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RMF No. 3.7.2
PROVIDE EARLY WARNING OF LAKE EUTROPHICATION

Rationale for Benefits

This RMF makes possible timely and efficient measures
to prevent damage to fish and wildlife and to preserve
recreational values in threatened free-water areas. The
benefits of early warning are particularly significant in view
of the relatively high cost of remedial action to reverse
advanced eutrophication.

Federal Government Activities and Responsibilities

General Federal budgetary data and programs that may
impact this R“*® are given in Appendix B,

Non-Federal Activities

Eutrophication is a major problem in the Great Lakes.
Eight states, 191 U.S. counties and many municipalities are
concerned with decisions and activities affecting various
components of the Great Lake system. {source: Water Resource
Management Commission, Report to the President: 1973). Many
of these agencies as well as the Federal Government are
members of the Great Lakes Basin Commission. This commission
is involved in developing mathematical simulation models to
study eutrophication as well as water quality, food chains in
the lakes, etc.

State and local water pollution control and water
conservation agencies nead information on eutrophication but
are not involved in prediction or early warning of lake
eutrophication.

The Function of Remote Sensing

Remote sensing contributes to this function by
providing frequent synoptic coverage of watershed areas, some
areas of which might remain unnoticed by responsible agencies
until costly or irreversible damage had taken place. Because
of its low incremental cost, earth resources satellite data
related to this RMF can be efficiently made available to
managers in fish and wildlife conservation, recreation, and
water-management programs on a regular basis.
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Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to warer resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Cast: Remote Sensing of Reclamation Projects

Landgrebe: Study of the Utilization of ERTS A Data .
from Wabash River Basin.

Lind: Environmental Studv of ERTS Tmagery,
Lake Champlain Basin.

Rogers: Utiiization of ERTS A Data to Monitor sund
Classify Eutrophicatior of Inland Laxes ’

Yarger: Study of Monitoring Fresh Water Resources
2ppendix G contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and

accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 65 are based
on Federal budgetary information, Congressional appropriation
hearings, and estimated ERTS technical capabilities. See
Apprendix B for additional Federal budget and program informa-
tion for agencies and programs 1listed in Table 65. :
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Table 65: Supwazy of Potential Benafitn to Federal Agenciew from ERTS far RMF 1.7.2 {

Estimated zaual
FY75 Program Nunber of}Capabilisy SHane-
fat thic RMF
Govarnnaont oudget Relevant B
Mgency Relevant Progran an $ thousands RMP's $ thous, (137))
lnvlronnontlx- Resaarch and dev~'opmant .
Protectiar Agency] on protess nnd affects 18,39} 8 (50 - 107) (a)
environsental Abatement and control:
Protection Agency| water quallty ambient .
trend monicoring $,274 7 {10 40) (a)
Environmental Abatenent and control:
Protection Agancy| water quality control
agency support 40,000 2 (50 - 220) (a)
Tenhessee Valley Ragional water quality
Authority management water
quality inventory 718 6 {10) (a)
TOTAL ti20 - 370) ]

benaefits.

by in=depth case studies.
Scurce: ECON, Inc.

(a)’ Increased capability benefits a-e ;pproxinntoly 20% lass than equal capability

Note: Figures in parenthesis are order-of-magnitude est'mates which are not supported
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RMF No. 3.7.3

MONITOR CHANGES IN SURFACE WATER SUPPLY DUE TO GEOLOGICAL
CHANGES

Rationale for Benefits

This RMF makes an essential contribution to water-
resource planning, and water maragement, and to the construc-
tion of hydrological models. Benefits accrue to Federal,
state and local agencies in the form of reduced survey costs
and to water users in the form of reduced costs of water

supply.

Federal Government Activities and Responsibilities

General Federal budgetary data and programs that may
impact this RMF are given in Appendix B.

Non-Federal Activities

This RMF falls under state water resources agencies'
general responsibility for monitoring intrastate water
supplies.

The Function of Remote Sensing

Remote sensing contributes to this function by
providing clear and accurate revisions of geological maps :nd
fault-line information which are expensive or impossible to
obtain by othex 1 *rans. In addition, remote sensing techni-
ques provide frequent synoptic coverage of surface-water
supplies. This information is useful to water-management
planners, municipal officials, geologists, and affected
industries.

Economic and Teciinical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability berefits. Further information on the application
0of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.
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RMF No. 3.7.3

Current ERTS Activities

Cast: Remote sensing of Reclamation Projects

Garcia: Research and Land-Use in Soil Erosion,
Deficit, Deforest, and Floods, Geologic
Map and Tectonic Structure Delineation

Goetz: Application of ERTS and EREP Images to
Geologic Investigation of Basin and
Range - Colorado Plate>u Boundary in
Arizona

Appendix G contains further current information on ERTS

principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

No demonstrated benefits from remote sensing have been
located for this RMF.
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CONDUCT HYDROLOGICAL RESEARCH

Rationale for 3enefits

This function provides major benefits through increased
theoretical and empirical knowledge of hydrological systems.
By the existence of this RMF, better designed water impound-
ment systems for power generation, urban water supply,
commercial and agricultural water supply, navigation and
recreation purposes can be developed and better management
of water impoundment systems for these purposes can be
implemented.

Federal Government Activities and Responsibilities

Table 66 gives those Federal statutes which mardate,
authorize, or imply activity in RMF 3.8.1, conduct
hydrological research. A description of these statutes
is given in Appendix C.

Table 66: List of Federal Statutes Relevant to

RMF 3.8.1
Date Reguirement

. USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Wateax
8. Water Resources P.L.89-80; DI,bA studies of water supply

Planning Act 42USC1962D-12| HEW, supply adequacy

FPC .

13. Colorado River 43 USC 1511 DI water resources

Basin Project Act

.
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General Federal budgeting data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.8.1.

Work Unit Table Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501
Use of Remote Sensing 050206

in Planning
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RMF No. 3.8.1
A list of Corps of Engineers remote sensing research projeccs
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.8.1 is

given in Appendix D.

Non-Federal Activities

Water Resources agencies and state engineers frequently
cooperate closely with water research departments of state
universities. In some cases, this relationship is similar to
the relationship between university agriculture departments,
agricultural research and experimental stations, and the U.S.
Agricultural Extension Service. Most state universities
carry on some hydrological research. State agencies, such as
the California Department of Water Resources also have some
research and investigative responsibilities, primarily in the
area of data collection. The Great Lakes Basin Commission,
involving state and federal participants is researching
pollution, eutrophication, water use, etc., simulation models.

The Function of Remote Sensing

Remote sensing provides three unique benefits in
conducting hydrological research. One of these benefits is
that a "snapshot"™ picture of hydrological conditions over a
wide geographic area can be obtained. Another unique
renefit is that new features can be observed using remote
sensing. A third feature is that high frequency of coverage,
as provided for by advanced earth resources satellites and
data collection systems permit incorporation of data into
hydrological models on a near real time basis.

Economic and Technical Models for Estiwmating Benefits

The benefit estimates for this RMF follo: he models
developed in the source document for equal and ceased
capability benefits. PFurther information on the .pplication
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Hidalgo: Preliminary Study of L. Pontchartrain and
Vicinity Using Remotely Sensed Data from
ERTS

Pluhowski: Dynamics of Suspended Sediment Plumes in

Lake Ontario
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Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 67 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. Sec
Appendix B for additional Federal budget and program
information for agencies and programs listed in Table 67.

Table 67: Summary of Potential Benefits to Feleral Agencies from Remote Seasing
for RMF 1.8.2

Estimated Zqual
PY7S Progran Kupker offCapadility 3ecne-
Goverament Budget, Relevant |fit this ANF,
Agency Relevant Prograa Itea $ thousands LEFASY $ thous. (1973}
Azay Corps of General hydrological
Eagincers Studies 100 2 .
Tennessce Valley Preliminary research
Authority and enginearing 309 1 hd
U.S. Ccological Yater resources
Survey invest:igations 84,880 13 {1,500 - 3,000)
. ———
ToTaL (1,500 - 3,000)

Note: Figurey in parenthesis are order-of-mayaitude estimates vhich.azc not supported
not supported by in-depth case studies.

* Benelit siénitic.nt but not quantifiable.
Source: ECON, Inc.

Increased capability benefits are approximately the
same size as equal capability benefits.
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CONDUCT FLOOD CONTROL RESEARCH

Rationale for Benefits

This function provides major benefits through increased
theoretical and empirical knowledge of flood control. . By
the existence of this RMF, better designed water impoundment
systems for flood control can be developed and better
management of water impoundment systems for flood control can

be implemented.

Federal Governwent Activities and Responsibilities

Table 68 gives those Federal statutes which mandate,

authorize, or imply activity in RMF 3.8.2,

control research.
in Appendix C.

conduct flood

A description of these statutes is given

Table 68:

List of Federal Statutes

to RMF 3...

Relevant

Date Requirement

USC or P.L. Federal Related to

No. Name of Statute Reference Agency Inland Water

3. Flood Control Act | P.L.86-645; ACE identification of flood
of 1960 33USC709a plain areas, damage

assessnent

4. Taylor Grazing 43 usc 3l1S5a DI studies of erosion and
Act £lood control

12, Flood Disaster P.L.93-234 HUD

Protection Act

flood plain mapping.

General Federal budgetary data and programs that
impact this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.8.2.
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Work Unit Title Work Unit No.
Missouri River 030201
Fishtrap Reservoir 030501

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.8.2 is
given in Appendix p.

Non-Federal Activities

State universities conduct flood control research
within the context of wider research on hydrology and water
resource development. Most flood control research is carried
on at the Federal level; states have fairly limited
responsibilities in flood control research.

The Function of Remote Sensing

Remote sensing provides three unique benefits in
conducting flood control research. One of these benefits is
that a "snapshot” picture of hydrological conditions over a
wide geographic area can be obtained. Another unique benefit
is that new features can be observed using remote sensing.

A third feature is that high frequency of coverage, as
provided for by advanced earth resources satellites and data
collection systems, permit incorporation of data into flood
control models on a near real time basis.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Higer: Develop Data Relay System for Monitcring
Hydrologic Conditions in Florida

Serebreny: Time-Lapse Data Processing for Dynamic
Hydrologic Conditions
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Hollyday: Basic Charucteristics Extracted from ERTS

Data for 1lmproving Regression Estimate of
Stream Flow

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone

numbers, affiliations, summaries of progress reports and
accomplishments, etc. )

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 69 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program information
for agencies and programs listed in Table 69.

Table €9: Suamary of Potential denefats to Federal Ageacies from Remote Scnuing '

for RMF 3.3.2 E

Estimated Egqual f

FY75 Program Nuaber ofjCapability Bene- !

’ Budget Relavart jfit this RuT, !

Govaernrent set, M !
Agancy Relevant Prograa Itea $ thousands RAE'S $ thous. (137))

Susgushanna River Appraisal of measures to i

3asia Cozamission reduce future £flood

danages 126 4 {2 - 6) :

. i

L.S. Gaological Water R2sources .
Survey Investigations £4,890 13 (1,500 - 3,000)

76750 (1,502 - 3,006) |’

Mote: Figures in paraenthesis are order-of-magnitude estimates which are not supported
by in-depth case studies.
Source: ECOY, Inc. .

Increased capability benefits are approximately the
same size as equal capability benefits.
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RIF No. 3.8.3

CONDUCT WATER POLLUTION RESEARCH

Rationale for Benefits

This function provides major benefits through increased
theoretical and empirical knowledge of water pollution. By
the existence of this RMF, improved and more effective
measures to control chemical, bacteriological, and thermal
water pollution can be implemented.

Federal Government Activities and Responsibilities

. Table 70 gives that Federal statute which mandates or
implies activity in RMF 3.8.3, conduct water pollution
research. A description of this statute is given in
Appendix C.

Table 70: List of Federal Statutes Relevant
to RMF 3.8.3 ‘
Data Requirement
USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
11. Federal Water P.L.92-500; EPA 0il spill surveillance,
Pollution Control| 33 USC 1151 DC violation detection,
Act of 1972 poliution surveys and
reseaxch

General Feacral budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.8.3.

Work Unit Title Work Unit No.

Project Impact 040101
Land Use and Pollution 040102
Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.8.3 is
given in Appendix D.
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Non~Federal Activities

Water pollution research is done by many state
universities. State environmental agencies are responsible
for program implementation and control, not research. Most
water pollution research is carried out by EPA research
agencies.

The Function of Remote Sensing

Remote sensing provides two unique benefits in
conducting water pollution research. A major benefit is that
a "snapshot"” picture of water pollution conditcions over a
wide geographic area can be obtained. Another unique benefit
is that high frequency of coverage, as provided for by
advanced earth resources satellites and data collection
systems, permit incorporation of data into water pollution
models on a near reali time basis.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on tle application
of these models to water resources is contained in the
introductory section in this volume on econcmic and technical
models. '

Current ERTS Activities

Alexander: Central Atlantic Regional Ecological Test
Site
Coulbourn: Determine Boundaries of A/C and S$/C Data

Within Which Useful Water Quality
Information Can Be Extracted

Jain: Evaluate Effects of Construction and
Staged Filling of Reservoirs on
Environment and Ecology

Appendix G contains further current information on ERTS

principal investigators, including addresses, telephone

numbers, affiliations, summaries of progress reports and
accomplishments, etc.
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Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 71 are based

on Federal budgetary information, Congressional appropriations
and estimated ERTS technical capabilities.
Appendix B for additional Federal budget and program informa-

hearings,

See

tion for agencies and programs listed in Table 71.

Table 71:

Sun»ary of Potential Benefits to Federal Agencies from ERTS for RMF 3.8.)

Governnenl
aAgeney

+ Relevant Progran Iltem

FY75 Progranm
Budget,
§ thousands

Nuaber of
Ralcvaat
RNF'S

Cstimated Egucl
Cazability Ilaene=
fit this RMF,

$ thous. (1973)

L.S. Dest. of’
Interiocr, Office
of Water Re-
sources Research

U.5. Decpt. »f
Irterior, Burean
of Reclamation

Eavironmantal

Protaction Agencyl

gnvironnental
Protection Rggncy

Eavironmeantal
Protec.lion Agencn

Additional water
research

water resources planning
and engineering
‘research

Research and development
on procasses and
effects

Abatement and contrel:
water guality ambient
trunéd nonicoring

Abatement and control:
water guality control
agency support

3,107
2,630
18,391
.5;774

40,000

(10} (a)

(6)

{50 - 100) (a)

(15 - 60) {a)

{S0 - 220) {(a)

——

(131 - 39s6)

Source:

FOr bencfits to this RMF see also RMPs 3.2,3 and 1.8.1

{a) Increased capability benefits approximately 20% less than equal capability benefits

Note: Figures in parenthesis are order-of-magnitude estimates which are not supported
5y in-depth case -tudies.
ECOM, Inc.
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DESIGN GOVERNMENT PROGRAMS TO REDUCE FLOOD DAMAGE

Rationale For Benciyits

This RMF involves both the planning of particular
flood-control programs and assessment of various areas for
their relative vulnerability to flood damage. Adequate
performance of this function requires extensive information
on flood-plain contours, run-off, and other parameters.
Benefits from more efficient execution of this function, which
are potentially very large, accrue to government agencies at
various levels, in the form of reduced surveying costs, and
to industries and residents of flood-prone areas in the form
of reduced risk.

Federal Government Activities and Responsibilities

Table 72 gives those Federal statutes which mandate,
authorize, or imply activity in RMF 3.9.1. A description
of these statutes is given in Appendix C.

]
Table 72:' List nf Federxal Statutes Relevant to
RMF 3.9.1
Date Requirement
USC or P.L. Federal Related to
No. Name of Statute Refexence Agency Inland Water
3. Flood Control Act | P.L.86-645; ACE identification of flood
of 1960 33Us5C709%a plain areas, damage
assessment
12. Federal Disaster P.L.93-234 HUD flood plain mapping
Protection Act
of 1973
19. Act f June 17, 32 sTA 388 DI planning, construction
1902 and operation of
: irrigation and water
management facilities

General Federal budgetary data and programs that
impact this RMF are given in Appendix B.

The Corps of Engineers has the following remote
sensing research projects initiated in FY 1973 in RMF 3.9.1.

Work Unit Title Work Unit No.

Use of Remote Sensing 050206
in Planning
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A list of Corps of Engineers remote rfensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.9.,1 is
given in Appendix D.

Nen-Federal Activities

State and local agencies are becoming increasingly
involved in programs to reduce flood damage. According to
the chief of the Army Enginecers, there is great interest
in non-structural approaches to flood plain managemnt - i.e.,
zoning and land use legislation rather than dam building.
(Source: House Appropriation Hearings on Corps FY 1975). 1In

Wisconsin, small communities on the Root River are cooperating

to design land use legislation to reduce flood damage.
(Source: Water Resource Management Commission Report to
President: 1973).

Mos* state and local programs to reduce flood damag
rely on legislative and administrative controls rather than
large capital outlays.

The Function ¢f Remcte Sensing

By providing synoptic maps of flood plains and data
on runoff parameters and other inputs to hydrolcocgical models,
remote sensing can enable government planners to select the
most appropriate areas for flood-prevention programs as well
as the most effective means for implementing them. Such
information is also useful to municipalities in flood-prone
areas in designing local measures to deal with this problemn.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and
technical models.

Current ERTS Activities

Sattinger: Planning of Land Use in the Detroit
Metropolitan Area

Stoeckeler- Develop Land-Use-Peak Runoff rlassifica-
tion System for Highway Engineering
Purposes
A-126
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Appendix G contains further current information on ERTS

Jrincipal investigators, including addresses, telephone

numbers, affiliations, summaries of progress reports ard
| accomplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated bonefits shown in Table /3 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agen.ies and programs listed in Table 73.

Table 73: Summary of Potential .Benefits to Federal Agencies from Remote Sensing
“for RMF 3,°.1

Estimated Egual
ility Bene~-
FY?S Program Number of| Capab
. Bud yee Relevani | £it this RMF,
Gpvernnen . . RMP's $ thous. (19737
Agency Relavant.-Program Iten $ thousnands .
Army Corps of Flood plain information
Englinsers reports 5,750 S 40
{140 - 600)
Susquehanna Rive.r.] Appraisal of measure:
3asin Commissicn 1.0 veduce future flood .
camages 126 4 (c - 6) )
TO0TAL 40
(142 - 606)
-]

Note: Figures in parenthesis are order-of-magnitude estimates which are not supportecd
by in-depth case studies.
For b2nefits to this RMP see also RMP 3.

So+. zcer ECOY, Inc. .

Increased capability benefits are approximately the
same size as equal capability benefits.

. A-127



RMF No. 3.9.2

INCREASE COMPLI\NCE WITH WATER POLLUTION REGULATIONS

Rationale for BerefiiLs

Increased compliance with water pollution regulations
results in both a reduction of administrative and enforcement
costs and a reduction of costs accruing to those directly
ai‘ected by pollutio~r. Each of these effects can result in
significantly incre:s:*d net benefits for government programs
in th's area. -

Tederal Government Act.vities and Responsibilities

Table 74 gives that Federal statute which mandates
or impliec activity in RMF 3.9.2 Increase compliance with
water pollution regulations.

Table 74: yijst ~ Federal Statutes Relevant to
RMF L
Data Reguirement
USC or P.L. Federal Related to
No. Name of Statute Referenca Agency " Inland Water
11. Fesderal Water P.L.92-5CC; EPA 0il spill saurveillance,
Pollution Cortrol | 33 USC 1151 DC violation detection,
Act of 1972 pollution surveys and
research

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the follewing remote
sensing research projects initiated in FY 1973 in RMI 3.9.2.

work Unit Title Work uUnit No.

Tennessee-Tombigbee 040103

A list of "orps of Fngineers remote sensing reseaxch projects
+vr FY 1973, FY 1974, and FY 1975 relevant to RMF 3.9.2 is
given in Appendix D.
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Non~Federal Activities

State environmental agencies and State judicial systems
are responsible in the first instance, for compliance with
water pollution standards. Much of the enforcement is done by
the 10 EPA regional offices and EPA headquarters.

The Function of Remote Sensing

By reducing the cost of pollution monitoring in strears
and free-water areas, remote sensing increases the efficiercy
of government efforts to monitor and enforce compliance with
pollution regulations. Remote sensing also increases corpli-
ance by facilitating self-monitoring by the affected industries
and by providing data which can be used in class-action suits
and other judicial proceedings.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the mcdels
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Wells: (lake and river pollution surveys)

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone
numbers, affiliations, summaries of progress reports and
accomplishments, etc.

Estimate of ERTS Economic Capabilities

“a estimated benefits shown in Table 75 are based
on Federal budgetary information, Congressional appropriations
mearings, and estimated ERTS technical capabilities. See
Appendix B for agencies and prcgrams listed in Table 75.
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Table 7%: Sumnary of Potential Benefit:s to Federal Agenciex from ERTS
fur RMF 3.9.2

JI—

Estimated Tqual
FY?5 Progran Nuaber of} Capability Daac-
Governrent Budger, Relevant }f1t this guf,
agency - Relevant Prograa Iten $ thousands RMF's $ thous. (1973)
U.S. Dept. of Water polluts o
Agriculture abatenent
Forest Service 16,733 6 $ (45 - 80) (2}
Arry Corps uf Lake Erie wau : water 670 4 .
Enginears management study
Environmontal Research and developaent
Protection Agencyl on processes and effects 18,391 8- {50 - 100) f(a)
Environmental Abatenmeat and control:
Protection Agency| water quality ambient
trend monitoring $.,274 ? {15 - 60) {a)
Environmental | Abatenant’ and coatrol:
FTratection Agency] water qualicty control
agency support 40,000 L] {S0 - 220) (a)
Tennessee Valley Regional water gquality
.Authoraty management - water
: quality inventory 718 [ (10) (a)
Delaware River Wwater quality management
Bisin Commission 632 3 {10 - 18 (a)
Eavironnental Water quality technical
Protaction Agency| assistance and planaing 11,477 [ (S0 - 130) (a)
Eavironmental Water quality nmunfcipal
Protoction Ajency| source control 14,951 3 (90 - 180) (a)
Enviroanental hater quality
“zote-tion Agency| eanforcenent 11,450 3 (150 - 300) (a)
TORTAL {470 - 1,0986)

(a} 1TIncreased capability benpafits are Approsimately 20% less than egual

capabilicy be

aefits.

Note: Pigures in parenthesis are order-of-nxgnitude estimates which are
supported by in-depth case atudies.

Source: ECON, Inc

-
o

A A K NI e o

Pr——

A-130



RMF No. 3.9.3

AID IN DESIGNING LEGISLATIVE CONTROLS FOR POLICY IMPLEMENTATION

Pationale for Benefits

More effectively designed legislative controls result

in reduced administrative costs,

more efficient policy

implementation, and increased benefits to agriculture,

industry, recreational progranms,

consumers.

shipping,

and individual

Federal Government Activities and Responsibilities

The following table gives those Federal statutes which
mandate, authorize, or imply activity in RMF 3.9.3, aid in
designing legislative controls for policy implementation. A
description of these statutes is given in Appendix C.

Tablae 76 List of Federal Statutes Relevant to

RMY

3.9.3

D:ite Reguircment

UsC or P.L. Faedevreal Related to
No. Name of Statute Reference Agancy Inland Water
3. Fio0d Control Act | P.L.8€-645; ACE identification of flood
of 1960 33 5C70%a pla2in areas, damage
assessment
4. Taylor Grazing 43°Us< 315a oI studies of erosion and
Act flcod contxel
7. Cutdoor Recreation| P.L.88-29; Dl inventory of outdoor
Act 77-5tat. 46 recreation resources
lo. Cam Safety Act P.L.92-3587 ACE inspection of dams:
of 1972 ERTS data used to locate
then
11. Federal Water 2.L.92-500; EPA oil spill surveillance,
Pollution Control | 33 USC 1151 DC violation detection,
Act of 197z . pollution surveys and
research
12. Federal Disasterx P.L.93-234 EIJD flood plain mapping
Protectinn Ac*
of 1973
16. Toxic Substance NYP DT rescarch and monitoring
Coatrol act of of extent of toxic
1993 substances
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General rederal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensaing
research projects initiated in FY 1973 in RMF 3.9.3.

Work Unit Title Work Unit No.

Tennessee-Tombigbee 040103

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.9.3 is
given in Appendix D.

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF.
The classification system used is that of the SCS.

Data

Categories Activities Methods Products

9. PFlood 9.3 Monitoring 9.31 Survey and 9.311 Revised data
inventory showing acres
flood and flooded
tide
heights 9.312 Revise map
and year overlays to
of occur- show changing
rence flood hazard

Non-Federal Activities

State legislatures have the primary responsibility for
water use legislation. 1In Oklahoma, rivers and streams can
be reserved by the state for recreation or scenic use.
Decisions to reserve or aprpropriate waters is by statute
debated in the state legislature. (Source: Water Resource
Managemcat Commicsion Report to President: 1973). Setting
policy on water use, water rights, water resource management
and water supply is the responsibility of state governments
for water within their boundaries and state legislatures are
responsible for designing legislative controls to implement
these policies. A major portion of state activities in the
area of water resources concerns legislatior and policy to
control and manage water use and water rights.
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The Function of Remote Sensing

Because of its capability for synoptic and up-to-date
information on watershed areas and other regicns affected by
water-resources legislation, remote sensing can help provide
the basis for balanced and effective program design. This is
true not only in the areas of flood control and water
pollution (RMF Nos. 3.9.1 and 3.9.2) but also in such areas as
shipping regulation, hydroelectric pcwer generation, irrigation,
and wildlife management.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF [[ocllow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is cocntained in the
introductory sectiou in this volume on eccnomic and technical
models.

Current ERTS Activities

Sattinger: Planning of Land-Use in the Detroit
Metropolitan Area

Appendix G contains further ¢urrent information on ERTS

principal investigators, including addresses, telephone

numbers, affiliations, summaries of progress reports and
acconplishments, etc.

Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 77 are based
on Federal budgetary information, Congressional appropriations
hearings, and estimated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies and programs listed in Table 77.
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Tadle 77: Summary of Potential Benefits to Federal pqencles from ERTS for RMF 3.9.3

[ Estimated Equal
FY?75 Program Hunber afjCopability deac-
Coveranmant Budget, Relevant | it this RNF,
Agerey * Relovanz Projran Item ¢ tnousands RMF's | & thous. (1973)

Environmental Abatenent and control:

Protection Agency| wa.er quality contrzol *
agency support 40,000 @ ., (50 - 220) (a}

Environmental Water quality technical .

Protection Agency] assistance and planhaing 11,477 6 (50 - 130) ta)

TOTALS {100 - 350) (%)

ta) 1Increased capability bsnefits are approxinately 208 less than equal capabiliey

capability benefits.
{b) Because of ditficultiecs in allocating benefits betwacn BMF 3.9.3 and other
RMFS, some of the benofits to this RMF are recorded as benefits to RNFs 3.2.5,

3.1.5, 3.4.7, 3.6.3, 3.9.2, and 3.9.3."

¥-+e: Figures in parenthesis are order-of-magnitude estimates which are not
supported by in-depth studies.

¢ surce: ECON, Inc.
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RMF No. 3.9.4

AID IN PLANNING GOVERNMENT PROJECTS FOR FUTURE WATER SUPPLY

Rationale for Benefits

This RMF includes both the assur~nce of continued
adequate water supplies to existing industrial and population
centers and the planning of irrigation and development projects
for new areas. Benefits resulting from each of these functions
are potentially very substantial.

Federal Government Activities and Resnonsibilities

Table 78 gives those federal statutes which man-
uate, suthorize, or imply activity in RMF 3.9.32, aid in
rPlanning government projects for future water supply.

General Federal budgetary data and programs that impact
this RMF are given in Appendix B.

The Corps of Engineers has the following remote sensing
research projects initiated in FY 1973 in RMF 3.9.4.

Work Unit Title Work Unit No.

Use of Remote Sensing 050206
in Planning

A list of Corps of Engineers remote sensing research projects
for FY 1973, FY 1974, and FY 1975 relevant to RMF 3.9.4 is
given in Appendix D.

The following activities, methods and products of the
Soil Conservation Service (SCS) are relevant to this RMF.
The classification system used is that of the SCs.

Data

Categories Activities Methods Products

9. Flood 9.3 Monitorinyg 92.31 Survey and 9.311 Revised data
inventory showing acres
flood and flooded
tide
heights 9.312 Revise map
. and year overlays to
nf occur- show changing
reance flood hazard
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Table 78: List »f Federa) Statutes Relevant to
RMF 3.9.4
Date Requirement
USC or P.L. Federal Related to
No. Name of Statute Reference Agency Inland Water
3. Flood Control Act P.L.B6-645; ACE identification of flood
of 1960 33USC709a plain areas, damage
assessment l
6. Adnission of New 43 UsC 857 bl carvey of public lands .
States in a state prior to
its admission to the
wnion :
2. Outdoor Prcreation | P.i.88-29; DX inventory of outdoor
Act 7%-5cat.49 recreation resources f
8. Water Resources P.L.89-80; bI1,or, studies of water supply i
Planning Act 42USC1962D~12] HEW, supply adequacy ’
FPC .
\
9. National Flood P.L.90-500; HUD establishment of flood
Insurance Act of Title XXII risk zones, estimates of
1968 flcod losses }
10. | Dam Safety Act of | P.L.92-367 ACE inspection of dams; ERTS 5
1972 data used to locate thenm )
11. Federal water P.L.92-500; EPA oil spill surveillance'. !
Pollution Control 33 UsC 1152 o1 violation detection,
Act of 1972 Fnlution surveys anad i
research i
13. Colorado River 43 usc 1511 DI water resources
Basin Project
Act ,
15. Cooperative 33 ysc 883k ACE surveying and mapping
Agreements for activities
Surveys and
Investigations
19. Act of June 17, 32 STA 368 DI planning, construction
1902 . and operation of
4 ixrigation and water

Non-Federal Activities

Water supply has traditionally been one of the major
local responsibilities. Many of the problems connected with
water supply are distributional and not relevant for ERTS
data. Many states are preparing water resource plans and are
concerred with securing sources of water for municipal,
inuustrial and rural use. The Federal governnent uas a number
of programs to help cities (HUD loans and grants), rural
districts (FHA loans) and states (through storage in Federal
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reservoirs) plan adequate water supplies. Although, there
is increasing Federal assistance to local water supply
proyrams, the primary rcsponsibility still lies with local
agencies coordinated by state agencies such as state depart-
ments of water resources.

The Function of Remote Sensing

Remote sensing is an efficient means of inventorying
current water supplies and in monitoring changes in watershed
areas. It is also useful for synoptic mapping and surveying
of areas being considered for reclamation and water-supply
projects. These functions contribute both to the assessment
of the need for new programs and in determining the most
appropriate methods for implementing such programs once they
have been decided upon.

Economic and Technical Models for Estimating Benefits

The benefit estimates for this RMF follow the models
developed in the source document for equal and increased
capability benefits. Further information on the application
of these models to water resources is contained in the
introductory section in this volume on economic and technical
models.

Current ERTS Activities

Reeves: Water Budget of Texas High Plains Plaza
Lakes

Stoeckeler: Develop Land-Use-Peak Runoff Classification
System for Highway Engineering Purposes

Welby: Use of ERTS A in Geological Evaluation,
Regional Planning, Forest Management and
Water Management in North California

Appendix G contains further current information on ERTS
principal investigators, including addresses, telephone numbers,
affiliations, summaries of progress reports and accomplishments,
etc.
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Estimate of ERTS Economic Capabilities

The estimated benefits shown in Table 7% are based
on Federal budgectary information, Congressional appropriations
hearings, and esitmated ERTS technical capabilities. See
Appendix B for additional Federal budget and program informa-
tion for agencies ard programs listed in Table 79.

Table 79: Summary of Potential Benefits to Pederal Agencies from Remote Sensing
for RMF 3.9.4

3 Estimated Sgual

Nunbor of] Capability Bene-

Relevant | fit this RMF,
RMP's $ thous. (1973)

FY75 Frogram

Govarnnant Budget,
Agency Relevant Program Item $ thousands

U.S. Departmant of | Soil and watarshed

Interior, Burcau consexrvation R .
of Land Managa- .
rent . 16,568 4 {40 - 120}

U.S. Department of | Regional planning

Interior, Burrau service
of Reclamations 1,282 6 (30 - 99)
TOTAL {70 - 210)

Note: VFigure$ in parenthesis are order-of-magaitude estimates which are not supported
by in-depth case studies.
Source: ECON, Inc.

Increased capability benefits are approximately the
same size as ¢qual ca, ability benefits.
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APPENDIX B

SUMMARY OF APPLICABLE FEDERAL BUDGETS

The equal capability and increased capability benefits
of ERS in the inland wacier area are based on an examination of
the programs and budgets of Federal agencies. This evaluation
is used to determine the extent to which these programs and
budgets are potentially impacted by ERS. Subjective criteric:
with a conservative bias are applied to Federal programs to
give the upper and lower bounds of the potential impact of ERS
on the budgets of these programs. Tha benefit evaluation pro-
cedures described in the Introduction are applieu to these
bounds to yield the equal and increased capability benefits.

Program and budgets are presented here as source
material backup to the benefits shown in Appendix A.

Sourc-~: Verbatum Extracts from the Rudget of the Uni. .d
States Government, 'Y 75 Appendix, Congressional

Hearings on Appropriations, and U.S. Government
Manual 1973/1974
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Table 80: Locatior of Federal Agency Budgets

Federal Agency Page
Department of Agriculture
Soil Conservation Service B-3
Agricultural Research Service B-11
Agricultural Stabilization and Conservation B-12
Service
Forest Service B~13
Department of Defense (Corps of Engineers - Civil) B-25
Department of the Interior
Geological Survey B-41
Bureau of Reclamation B-52
Bureau of Land Management B-60
Bureau of Sport Fisheries and Wildlife B-67
Bureau of Outdoor Recreation B-69
Bonneville Power Administration B-74
Southeastern Power Administration B-75
Southwestern Power Administration B-77
Alaska Power Administration B-78
Office of Water Resources Research B-81
Environmental Protection Agency
Research and Development B-8_
Abatement and Control B-9%
Enforcement B-103
Federal Power Commission B-106
Tennessee Valley Authority B-107
Deieware River Basin Commission B-120
Susquehanna River Basin Commission B-121
Water Resources Council B-122




DEPARTMENT OF AGRICULTUXE

— e — et i =

SOIL CONSERVATIUN SERVICL

The Soil Conservation Service (SCS) was established
under authority of the Soil Conservation Act of 1935 (49 Stat.
163; 16 U.S5.C. 5%0 a-f). It has respon:’bility for developing
and carrying out a national soil and water conservation program
in cooperation with landowners and ' perators and other land
users and developers, with coumunity planning agencies and re-
gicnal resource groups, and «ith other agencies of government--
Federal, State, and local. The SCS also assists in agricultural
pollution control, environmental improvament, and rural com-
munity development.

The soil and water conservation program is carvied on
through technical help to locally organized and operated con-
servation districts; local sponsors of watershed protection pro-
jects; and consultive assistance to other individuals and jroups.
More than 3,000 conservation districts cover almost 2 billion
acres in ~11l the States, Puerto Rico, and the Virgin Islands.

Assistance to conservation districts, community groups,
units of government and other cooperators <onsists mainly of
the following:

(a) Scil suiveys and investigations, with interpreta-
tions and publications, that provide physical land facts needed
for program development, resource conservation planning,
installation of plan-=2d practice., and for use by other Federal,
State, and local agencies;

(b) Technicnl assistance to ooperating land u-ers,
groups and units of government and uiher policymakers and de-
cisionmakers in the planning of conserva.ion programs an< in-
stallation of needed conservaticn treatments;

(c) Technical programming, design, laycut, installation
services, and ~onsultation on those practices and measures pro-
vided for in resource zonservation plans;

(d) Technical aad other assistance to communit*ies and
units of government on land use »lanning, mine spoil restora-
tion, control of erosion, sedimantation, agricultural related
pollutants, and protection and enhancement of the c:isirorment,
and other special problerms that can bust b- solved throuvri
coordinated local action;



(e) The granting of special equipment to soil con-
servation districts f~r use in applying conservation practises;

(f) Water supply forecasts prepared from snow surveys
in Western States that are useful in making efficient seasonal
use of water for irrigation, flood control, fish and wildlife,
recreation, power generation, municipal and industrial waterv
supply. and water quality management;

(g) T1 selection and evaluation of plant materials to
deteri.ine their suitability for erosion control, conservation
purpos:., and other environmental improvements;

(h) Technical assistance to participants in the Rural
Environmental Program in establishing specified permanent-type
practices;

(i) Technical services to participants in other programs
involving land use adjustments and soil and water conservation;

(j) Technical assistance in the planning and applying of
soil and water conservation practices for which loans are made
by the Farmers Home Administration; and

(k) Techuical assistance to rural development committees.

Combinations of needed soil and water conservation
practices are planned together and in relation to each other
so as to have well-balanced conservation programs in each dis-
trict. The Service aids land users, groups, units of govern-
ment and other policymakers and decisionmakers marshal the facts
and consider the potentials and alternatives before embarking
on a course of action. Both vegetative and structural measures
are used in accordance with the needs of the land for protection,
treatment, and resource improvement. Plans reflect the deci-~
sions of the land users, community groups, and units of govern-
ment as to how they will use and treat the land and water re-
sources,

Snot.u Survey and Water Supply Forecasting provides valuable service to
irrigators and other user groups who rely upon snow data and water supply
forecasts in planning their annual operations. More than 9,000,000 acres
of irrigated land in the Western States are served by water sup;;!y fore-
casts. Although water supply forecasts are geared prinarily to the needs
of rural fam and ranch operators, they are also helpful to a wide variety
of other water management groups that have responsibility for activities
such as flood control, recreation, fish and wildlife, power generation
unicipal and industrial water supply and water quality nanagesent ., A’plan
::U:ez‘l,:ce, ove; a five year period, nearly one third of the 1,600 nountain
rses, where cata are i i i
het boce rors hare manuaily collected, with $S00 automated sites

g
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Available Furds and Man-Years
1973 and Estirated, 1374 and 1978
: Actual: : Estinsted : Budget Estiate :
3 1973 : t_Available, 1974 : 1975 ;
Iten H :Man- @ iMan- Map-
. Aunt :Years :lnount :Years :Anount :Years
Soil Conservation Service : B H B
Conservation Cperations..:163,370,905:10,056:165,323,000:10,110:192,826,000:10,521
River dasin surveys § : A
investigations........ .00 11,855,375: 569: 12,331,000: $73: 14,167,000: S73 .
Watershed planning.......: 7,785,840: 36¢: 9,993,000: 293: 10,800,000: 497 .
¥atershed antl flood : H H : H H R
prevention operations...:170,028,614: 3,207:133,936,000: 3,332:122,823,000: 3,144
Creat plains conserva- : 3 : H :
tion program.......... ot 18,1123,500: 367: 18,172,000: 3587: - .- ;
Resource conservation H : : H H . .
§ developeent...........:_26,594,891: B61: 17,204,000: 714: 19,908 0C0: 727
TOtAkeecaenerannnnnnnnn :397,789,125.15,226:357,023,000:15,55%:360,329,000:15,462 N
Deduct allotrents to H H : H H H .
other agencies..........2-13,8%6,895: _.691:.13,002,000: -499:.12,332,600: .33
Net...... tesasscenna ...:383,852,830:13,825:53 2,900:15,095:34 H
Other ob,igations under : H H : H :
| LUEY adpropriations: H H : : : H .
Reigbursecent for : : H H : H A
technical assistance to:: : : : : : :
Rural Environnental : : H H : H
Assistance Prograz and : : H : H
Emergency Conservatien : H H * :
BR2SUTES ..o vvavanencons S.,189,014:  412: 1,800,000: 142: -3 -
Other USDA agencies & : : H H H
within SCS......c.0ueaeat 1,252,160 80: 1,640,000. 81: 1,680,020: 82 N
Allocations for tech- H : H : : :
nical assistance to: H H H H H H
¥ater Bank Prograe...... : $6%,786: 31 481,000: 25: -———t =e-
Non-metropolitan H : H H : :
planning........ ... el $3,395: 6: 100,090: S: --=3  --=
Tetal, other USDA..... s 7,337,358 579 &,021,000: 253: 8 683,000: 82
Total, Agriculture H : : : : : .
Appropriations.......:391,229,985:15,354:318,043,000:15,348:349,877,000:15,034 .
Other Federal funds: : 1,910,007: 67: 2,920,600: 133: 2,850,600: 123
Non-Federal funds: : 6,765,169: 269 8,565,000: 3Q0: 8,699,000: 293
Total, Soil Conservation : : : :
SETVICe. . euurunrnrones ...2399,505,162:15 € ,9,528,607:15,781:3€1,426,000:15,516
1973 1914 1975
End-of-Year Enployment: Actual Estinated Estirated
Permanent full-time 14,040 13,260 13,100 '
Other 1,837 2,293 2,293
Total . 15, 15,3
AL Pogy ISOI" THp .
B-5 ;
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CONSERVATION OPERATIONS

Program and Financing (in thousands of dollars)

Identification code 05-78-1000-0-1-354 1973 actua! 1974 est. 1075 eat.

Program by activities:
program:
Assistince to conservation districts,
wmnmmua and other cooper-

() Soihurveys .............. 26,716 26,020 2600
i (b) Technmlpmgtmungml- ; .
lation services and snow '
e 131,263 146,99 162093 I

{c) Operation of plant materials
[ 7 1.535 .70 1,900 b
Total direct program_.. 159,514 174,789 190,042 |
!
; Reimbursable program: '
Assistance to‘:onarntion districts, i
H communities and other cooper- i
ators: ;
i (2) Sol surveys......oceooo.. L7t 2800 3080 ]
i Y

H
§-
1
i

c .................. .40 4,625 3,620

! Centers_ oo 3 3 B,
f Total reimbursable peo-
; G onenn 9.48 150  6.755|
; Total operating costs.... 168,987 182,289 196,817
z Unfunded adjustments to total opera-
: ting costs:
tion on property. ........ -2,032 -2300 2,500
P space occupied without
tharge ....................... -~5,053 5100 _________
; Accrued annual leave. ... 1,39 850 700
Total operating costs, funded .. 163,297 175,739 195,017
Capital outlay:
Capitalized property____....... 2,765 4,040 4,500
Total program costs, funded.... 166,062  179.779 199,517
. Change in selected resources (stores,
' undelivered orders). . ............ 1.604 130 84
| e Total obligations. . ...__..... 167,666 179,909 199,601

Watershed and Flood Prevention Opciations

The Service has general responsibility for administra-
tion of activities which include cooperation with local spon-
sors, Scate, and other public agencies in the installation of
planned works of improvement to reduce erosion, floodwater,
and sediment damage; conserve, develop, utilize, and dispose

o

o
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of water; plan and install works of improvement for flood
rrevention including the development of recreational facilities
and the improvement of fish and wildlife habitat; and loans to
local share of the cost of carrying out planned watershed and
f}ood prevention works of improvement. The Farmers Home Ad-
ministration administers the loan program.

Program and Financing (in thousands of dollars) i

Identifiestion code 05-78-1072-0-1-401 1573 sctual 1974 est. 1875 cst.

Program by activities:

Direct program:
1. Works of improvement .. _..___. 108,709 160.346 138,665
2 loanservices.. ... . ... __..___ 642 512 516
3 loans. ... ... 60 . ..
Total direct progeam__.._.. .. 109,411 160,858 139, 181
Reimbursable program: Works of im-
PrOVERICAt oo e e 897 1,280 920 |
Total operating custs. ....._...... 110,308 162,138 140,101 |

Small watersheds. The Department cooperates with the
States and other agencies in installing works of improvement
in small watersheds to reduce damage from floodwater, sediment,
and erosion and for the conservation, development, utilization,
and disposal of water and the conservation and proper utiliza-
tion of land. It provides loans to local organizations to

help them finance their share of the costs of certain works of

improvement.

Works of improvement. The Department provides technical

and financial assistance to local organizations to install the
watershed works of improvement for watershed protection, flood
prevention, agricultural water management, recreation, water
guality, and fish and wildlife development, and other features
specified in the work plans.

Afte~ local sponsoring organizations have developed,

watershed work plans with the Department's assistance or with
State and local resources, and the projects have been approved
as suitable for Federal participation (projects involving an
estimated Federal contribution in excess of $250 thousand for
construction of any single structure having a capacity in ex-
cess of 2,500 acre-feet require congessional approval), tech-
nical services, and financial assistance are provided for
specified works of improvement, On non-rederal lands, local
sponsoring organizations may contract for constructioh work or




request the SCS to do the contracting for them, must operate
and maintain the projects, and in the case of multiple-purpose
structures, must bear a share of construction costs. In
addition, local organizations must ac::uire water rights and
furnish land, easements, and rights-ot-way for all structural
measures except that up to one-half the cost of land, ease-
ments, and rights-of-way allocated to public fish and wildlife
and recreational developments may be paid with Public Law 566
funds. Federal agencies do this work on Federal lands which
they administer with appropriate contributions being made by
the local people who receive benefits. During the preconstruc-
tion stage, surveys and investigations are made and detailed
designs, specifications, and engineering cost estimates are
prepared for construction of structural works; areas are
delineated where easements are required, and technical services
are furnisheé for accelerating planning and application of land
treatment measures if provided for in the watershed work plan.

Flood Prevention. (Works of improvement)--The Department
cooperates with soil conservation districts and other local
organizations in planning and installing works of improvements
for f£lood prevention and for furthering the conservation, de-
velopment, utilization, and disposal of water and the conser-
vation and proper utilization of land in the 11 watersheds
authorized by the Flood Control Act of 1944. The Federal
Government shares in the cost of works of improvement for flood
prevention, agricultural water management, recreation, fish and
wildlife development facilities, water quality, and other
authorized purposes.

The Department furnishes additional technical and, in
certain instances, financial assistance to landowners to
accelerate planning and installation of land treatment measires
for runoff retardation, sediment control, and water manage-
ment. Local sponsoring organizations must furnish all land
easements. and rights-of-way, water rights, and the entire cost
of works of improvement for nonagricultural water management
measures, except those for fish and wildlife, development and
recreition, and operate and maintain all completed works of
improvement.

Resource Conservation and Development Program

The Service has general responsibility, under the pro-
visions of the Food and Agriculture Act of 1962 (76 Stat. 608;
16 U.S.C. 1001 et seq.), for this program to assist local spon-
soring groups accelerate planning and development of land and
water resources in multiple county areas. Projects may include
such measures as flood prevention; developing water resources



a7

for recreation, wildlife, agricultural, municipal, or industrial
use; conservation planning and establishment on individual land
units; improving recreation facilities, including historical

and scenic attractions; encouraging new industries to locate in
the area and to process products of the area; improving markets
for crop and livestock products; upgrading and protecting the
quality of the environment; and long-range planning to coordi-
nate public efforts in the area.

Small Watershed Project Investigations and Planning

The Department cooperates with the States and other
agencies in planning works of improvement in small watersheds
to reduce damage from floodwater, sediment, and erosion and
for the conservation, development, utilization, and disposal
of water, and the conservation and proper utilization of land.

The Department makes surveys of proposed small water-
shed projects, and work plans are prepared in cooperation with
local sponsors. These plans outline the soil and water manage-
ment problems in the watershed, the steps that have been or are
authorized to be taken to alleviate these problems, the pro-
posed works of improvement to be installed, the estimated
benefits and costs, cost-sharing and operation and maintenance
arrangements, and other facts necessary to justify Federal par--
ticipating in project development.

Program and Financing (ir. thousands of dollars) {

Ientification cods 05-78-1066-0--1-401 1973 actual 1074 est. 1975 est.
Pregram by activities:
Direct program:
Small watershed project investigations
and planning.....ooooiceacaaaas 7,052 10,974 10,665

Small watershed project investigations
and ARG, oo LIS 184 2,099

Total operating costs. ..__...._.. 8,427 12,858 12,756

!
l
]
}
|
Reimbursable program: %
§

River Basin Surveys and Investigations

] Section 6 of Public Law 566, 83 Congress, as amended,
authorizes the Department to cooperate with other Federal,
State, and local agencies in making surveys and investigations
of the watersheds of rivers and other waterways as a basis for
the development of coordinated water and related land resource
programs, The Department currently is participating in
cooperative surveys and investigations in river basins with the
Corps of Engineers and other interested Federal and State
agencies. The Department also maintains representation on six
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river basin commissions and three river basin interagency
committees. These serve as points of contact in coordination
between representative of this Department and other Federal
departments and agencies and the States in these basin areas.
They keep all concerned mutually informed of the activities of
the member agencies and facilitate matters of interagency
coordination. During fiscal year 1973, the Department main-
tained such representation on committees in the Arkansas-White-
Red, Missouri, Pacific-Southwest, and Southeast areas. The
MBIAC was dissolved when the MRBC was formed during fiscal
year 1972. The Department also is represented on the Water
Resources Council which was formed in accordance with section
101, Public Law 89-90. Water Resources Planning Act, to
coordinate water and related land resource activities of Federal
departments and agencies.

The Senate Select Committee on National Water Resources
proposed a goal of surveying all of the Nation's river basins
and making determinations of our future water and related land
resource needs. Twenty~-one planning regions were established
nationwide. The Department of Agriculture has cooperated in
framework level planning in 14 of these regions. This Depart-
ment and other member departments of the Water Resou: ces Council
have jointly considered needs for additional river basin surveys
and investigations necessary to attain the goal.

Based on this joint coordination, current needs are
$946 thousand to continue interagency comprehensive surveys now
in progress, $10,083 thousand to continue other Federal-State
cooperative river basin surveys now in progress and to start
five additional surveys in cooperation with States: §$1,200
thousand for flood hazard analyses; and $1,708 thousand for
interagency coordination and program formulation.

The Department cooperates with other Federal and State
agencies in making surveys and investigations of watersheds of
rivers and other waterways as the basis for the development of
coordinated programs for the development of water and related land
resources.

Program and Financing (in thousands of dollars)

Identification code 05-78-1069-0-1-401 1073 actual 1974 est. 1975 est.

Program by activities:
Direct program operating costs:
River basin surveys and investigations. 11,338 13,735 14,106
Reimbursable program operating costs:
River basin surveys and investigations 1,114 2,32 1,455

Total operatingcosts......... ... 12,452 16,057 15,561
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AGRICULTURAL RESEARCH SERVICE

The Agricultural Research Service (ARS) was established
by Secretary's Memorandum 1320, Supplement 4, dated November
2, 1953.

Its basic mission is to provide the necessary knowledge
and technology so that farmers can produce efficiently, conserve
the environment, and meet the food and fiber needs of the
American people. Research efforts are conducted in very close
cooperation with the States, as well as with other research
agencies in USDA, other Federal agencies, industry, foundations,
and private groups.

Program and Financing (in thousands of doltars)

i Identification code 05-18-1400-0-1-355 1073 sctual 1974 eat. 1975 est.

Program by activities:
Direct program:
1. Research on anima! production. 27,078 35,434 38. 148
2. Research on plant production... 74,846 71.540 73.993 !
3. Researchontheuseand improve-
ment of sail, water, and atr.... 31,71 32.872 33,640

4. Research on marketing, use, and
effects of agricultural products_ 59,686 64,280 66,793

5. Construction of facilities__... .. 2,612 3,365 6,036
i 6. Contingencies.. ... . ..cc.cce caccnac-- 1,000 1,000
Total direct program.._...... 198,933 208,491 219,610
Reimbursable program:
1. Research. .. ... coooeceeio.. 5.782 7,760 7.487
2. Miscellaneous ser-ices to other
ACCOUNS - o oo o 18 87 87
3. Agency for International Devel-
opment (funds apgropriated to
the President)_............. 1,044 936 944
Total reimbursable program_. 6,844 8,783 8.518

Total program costs, funded . 205,777 217,214 228,128

Change in selected resources (undeliv-
eredorders). .. ooomveicnaaaen . —3,04] -329 384

“ 10 Total obligations_...........co.._. 202,735 216,945 228,512

Research on the Use and Improvement of Soil, Water, and Air

Research is conducted to improve the management or
natural resources, including investigations to improve soil
and water management, irrigation, and conservation practices,
and to determine the relation of soil types and water to plant,
animal, and human nutrition. The research includes studies on
hydrologic problems of agricultural watershed and the application
of remote sensing techniques in meeting agricultural problems.
Research is also conducted on agricultural pollution problems
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such as protection of plants, animals, and natural resources
from harmful effects of soil, water, and air pollutants, and
ways to minimuze and utilize industry processing wastes of
agricultural commodities.. The increase reqilested for 1975 would
provide for research on the control of water erosion and sedi-

mentation.

AGRICULTURAT, STABILIZATION AND CONSERVATION SERVICE

The Agricultural Stabilization and Conservation Service
(ASCS) was established June 5, 1961, by the Secretary of Agri-
culture under authority of revised statutes (5 U.S.C. 301), and
Reorganization Plan 2 of 1953, as well as all other statutes
and prior reorganization plans vesting authority in the Secre-
tary of Agriculture.

o ASCS is the agency of the Department of Agriculture that
administers specified commodity and related land use programs
dgsigned for voluntary production adjustment, resource protec-
tion, and price, market, and farm income stabilization.

Rural Environmental Program
Program objectives and priorities:

The new national program would provide for three groups
of practices, or functions, representing the three basic program
objectives: (1) Soil and water conservation, (2) timber incentives,
and (3) recreation and wildlife. These are discussed beiow.

1. Soil and water conservation.--The primary objective
of soil and water conservation would be to encourage farmers
and ranchers to carry out whole-farm, long-term conservation
plans that would emphasize conservation benefits of national
concern, and achieve desirable land-use adjustments.

whole-farm conservation plans, developed with SCS
assistance and approved by soil and water conservation districts,
will be the basis for long-term contracts. While this require-
ment would not necessarily apply to cost-sharing for timber ]
production, recreation or wildlife practices, or to cgst—sharlng
funds set aside specifically for annual contracts assistance
provided for such practices will be on the basis that they are
needed, feasible and would be harmonious elements of a soil and

water conservation plan for the operating unit.
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It is recognized that whole-farm conservation plans and
long-term contracts also will contain essential soil and water
conservation practices that are profitable for farmers to carry
out without cost-sharing.

The emphasis on long-term cost-sharing based on whole-
- farm plans, approved by soil and water conservation districts,
would provide incentives for increased participation in the SCS
technical assistance program. Many farm conservation plans
would be changed and updated to facilitate this participation,
and other farmers and ranchers heretofore nonparticipants in the
technical assistance program would be expected to request SCS
planning assistance. Annual program funding levels for long-
term contracts would be set at "not less than” levels and funds
could not be reallocated to other purposes without the specific
approval of the Secretary.

Pregram and Financing (in thousands of dollars)

Identification code 05-60-3317-0-1-354 1973 actual 1974 est. 1975 eot.

Program by activities:
1. Soil and water conservation:
T 70,577
b, Longterm. oo il s 26,325
2. Timber incentives. . ... oo iiiiiie oiiiiaie enienn 25,
3. Recreation and wildlife (long term)_. _........ .. ._.....
4. BENCY MEASUTEE . - oo oeeecees eomanee  aomoeamen i5, 400

10 Total program costs, funded—obli-
gations (object elass 41.0) ... ... ... ......... 138,202

FOREST SERVICE

Cooperation with the States

The Forest Sarvice cooperates with State and local
governments, agencies and organizations, forest industries, and
private landowners in the protection, reforestation, management,
and utilization of 577 million acres of forested lands and
associated lands vital for watershed protection.

Cooperative programs are carried out with State forestry
agencies, the Soil Conservation Service, and local water conser-
vation districts to control fires, stabilize gullies, improve
forest growth, and prevent floods under the Watershed Protection
and Flood Prevention Act of August 4, 1954 (68 STAT 666; 16
U.S.C. 1001-1007) as amended. The Forest Service also runs the
naval stores conservation program and assists in the supervision
of forestry work in agricultural conservation programs.

PO WEENPEL
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Forest Research

The Forest Service carries or. basic research throughout

the country, often in cooperation with State agricultural colleges,

under the authority of the McSweeney-McNary act of May 22, 1928
(45 Stat. 699; 16 U.S.C. 581-811), as amended and supplemented.

Program and Financing (in thousands of dollars)

Identification code 03-96-1103-0-1-402 1973 actus! 1974 est. 1975 est.

Program by activities:

1. Forest land management construction. 8,167 9,745 5, 946
2. Research construction.. ... ._........ 3,425 4,243 2.917
3. Pollution abatement_......... ..... 16,132 33,655 16,706
4. Land acquisition, Weeks Act.._..... 1,124 1,303 1,578
Totz) direct program..._....... 28,848 48.946 .147
Total reimbursable program.__. .. 204 20 250
Total program costs, funded t . __ 29,052 49, 196 27.397
Change in selected resources (undelivered
orders) e eiieaeaianns 394 3,000 -—3.000
10 Total obligations.. .. ....._....... 1 46 52,196 24,397

Pollution abatement

To provide for bringing water and air pollution control
at existing recreation, research, fire, and administration
facilities to the quality standards adopted pursuant to the
Federal Water Pollution Control Act, as amended, the Clean Air
Act, as amended, or as prescribed pursuant to Executive Order
11507, dated February 4, 1970. Also, includes work involved
in bringing all facilities into compliance with Public Law
92-500 dated October 18, 1972, and related State and Federal
standards.

Forest Protection & Utilization Budget:

Forest Land Management: Soil and Water Management

1973 L] . . L] . . - . . . . . . . . - e . . [ - $13’795'000
1974 - - 3 . . L] - . [ . . . - . L] . [ [ . . - $15,217'000
1975 . . . . 3 . . . - . . L] L3 . . . . . . . . $15,215,000
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The total program for fiscal year 197 -
1974, follows: Y 5, compared with 1973 and

1773 1974 1975 ST T
1273 1374 197 Ay Loty G3\ Spaen 5
- {tn ':':u:"y-'vr\'xl"i) fabipat feo =2
(1) Safl and water elincg for
mandgesent rappret ooa.. $7,232 34,333 83 8
(1) Waroratid -ca:o‘mclon and ) ¥ 78,200 360 2y y270
mproyerant 9 ’
o ..'n-!x‘;n‘l s[:c.‘(“ o 1,95% 2,029 2,043 15 57 -3
3240 Y 4 iury verenrrans 712 733
() E(‘.\.l:«;.‘x'.fr'cnl :‘hul;'sh ok 138 i 2 h
Dggrs on by fion L0, 2,870 2.8
(%) Plonatog ltatsen il pro- ' 2L 2,605 b e o
testion veluc:l ta projacts }
of wats¢ rotiurcs dezafop. * {
ceit 83202803 sicaernnans 1,02 29 =19 5
TOEIL teviriiioienasans 13,733 13,21 %33 =35 ‘

(1) Soil and water science for management support
($8,900,000, an increase of $567,000)
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Emphasis will continue to be given to:

(a) Management services such as application of techni-
cal water, geologic, and soils knowledge to resource manage-
ment and development activities; advice and counsel on design
of specifications for resource management programs to meet
specific water management objectives or to enhance soil pro-
ductivity and avoid problems.

(b) soil, water, and geologic resource inventories
including interpretations and analysis. Inventories conducted
by scientists provide basic information interpreted i r both
short and long-term planning efforts in such areas as land
use, timber management, range management, transportation systems,
and the wild and scenic rivers program. As management and
development activities move into remote and more fragile areas,
minimal levels of basic information about the watersheds become
essential as a basis for environmentally sound action.

(¢) Surveillance and monitoring of National Forest use
and programs to assure that they are compatible with the pro-
tection of man's environment. Identifying areas with existing
or emerging soil and water quality problems so that corrective
action can be formulated and implemented.

The 390.4 million acre-feet of high quality water produced from
National Forests is an e..ample of the importance of water in
the National Forest Program. In 1972, the dependent regional
gross product for all water uses from National Forests averaged
$1,157 per acre-foot of water produced, or a total of $167
billion. Protecting the clean water resource will result

in substantial and varied social and economic benefits to all
citizens.
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Extreme demands are being put upon available water
supplies, particularly in the West. The Congress and the courts
have determined that the UniL 4 States has a right to reasonable

use of water on National Forests reserved from the public

domain except those waters appropriated before the National
Forests were created. Efforts are underway to obtain sufficient
quantities of water in accordance with legal authority for the
administration and development of the National Forest Sysiem.
This project on a watershed basis includes:

(a) An inventory of present and foreseeable needs.
(b) A determination of water availability.

(c) An assessment of the potential for increasing yields
in water-short areas.

(d) Action to secure the water needed for National
Forest purposes.

The western States want the Forest Service to complete the in~
ventory program as rapidly as possible. The field inventory
of Forest Service consumptive water uses is essentially com-
pleted. A major part of the total project effort is expected
to be completed by fiscal year 1978.

Additional work is develoning due to adjudication pro-
ceedings in some western states. Increasing judicial and admin-
istrative action in water rights is anticipated, both on lands
reserved from the public domain &nd on acquired lands, over the
next several years.

Examples of Recent Accomplishments:

Land v "» planning~--the process for making decisions
about long-tern allocations of natural resources and the land
base from which they are obtained--has received greatly in-
creased emphasis in 1973.

Soil resource inventories were conduvcted on 15.6 million
acres; detailed so0il surveys were conducted on about 0.4
million acres in cooperation with the Soil Conservation Service
and the State Agricultural Experiment Stations.

Resource protection requirements and design services
were provided by geology, hydrology and soil scientists on more
than 2,000 projects.,
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) $oil.and water condition and trend observations along
with monitoring effects of timber management, mineral develop-
ments, Bogndary Waters Canoe Areas, and suspected pollution
problem sites where people physically use the water resource
are underway at 2,000 locations. On the Los Padres National

Forest in California a survey was made of watershed conditions
that caused mudflows to occur as a result of the Molera fire in
the Big Sur area.

Cooperative studies are continuing with State Fish and
Game Departments to determine minimum flows necessary for fish
culture in connection with Federal Power Commission relicensing
of "run of ihe river” power facilities.

On the Tongass National Forest in Alaska, timbered
slopes over the critical angle of repose were delineated on 4.5
million acres of land. Timber management procedures have bee..
urdated to reflect special considerations for these fragile
areas.

(2) Watershed restoration and improvement ($2,088,000, an
increase of $59,000);

The purpose of this continuing program is the restora-
tion and maintenance of surface disturbed areas to enhance th:
quality of the environment and restore productive capacity of
renewable resources. Projects include:

(a) The South Fork Salmon River Project (Idaho) where
sedimentation has severely damaged anadromous and resident
fisheries of regional and possibly national importance.

(b) The Palzo tract project (Illinois) where chemicals
and sediment from old surface coal minig operations have
seriously degraded water guality and caused the United States
to be cited in court by State water quality authorities.

(c) South Fork Holston River and New River Watershed
(virginia) where sedimentation from old manganese mining opera-
tions affect stock water, wildlife and resident fisher.es.

Restoring the hydrologic functioning of rural lands
damaged bevond the point of natural recovery is essential to
protecting the beauty and quality of the rural envir-nment.
This is a continuing program to:

(a) Meet soil stability and water quality requirements.

(b) Encourage the orderly development of watershed
resources.

SRR
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(c) Repair degraded watersheds.

(d) Provide continuing maintenance to projects com-
pleted to keep them effective.

The funds will be used to provide opportunities for
utilizing the skills, and to furnish jobs and timely income for
local people in rural areas of low income and critical under
employment. Illustrative of some of the specific activities
are:

(a) Emergency treatment and maintenance for the highest
priority areas in the 184,000 acres ot National Forest System
lands burned annually by wildfires.

(b) Being responsive to treatment and maintenance needs
on thousands of miles of abandoned "orphan" roads and trails
that are great contributors of sediment and uncontrolled rundsff,
causing local problems of flooding and the resultant inability
of water supply to serve agriculture, domestic, or recreational
needs.

(c) Maintenance and rein.orcement on the highest
priority areas of eroding and gullied land treatments installed
during the last 5 years.

(d) Removal of debris in stream channels above reser-
voirs and in anadromous fish streams.

Improvements of the water resource by scientific manage-
ment helps individuals and communities in rural areas improve
their quality of life, and is an integral part of multiple use
management.

In response to public demands, the water resource im-

provement activity for fiscal year 1975 will consist primarily
of: .

(a) Application of special treatments to capitilize
on opportunities to improve water yield through regular on-
going activities such as timber harvesting, range revegetation,
timber stand improvement, and fire control in water short areas.

(b) Maintenance of existing water resource improvement
projects to insure continuing effectiveness of work done to
date.
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(c) Continuation of programs under cooperative
agreement with Anaconda Company in Montana and with the Salt
River Valley Users Association in Arizona.

Example of Recent Accomplishments:

Rehabilitation of damaged areas is progressing in all
parts of the country, but much work still needs to be done.
A computer program--CHAGCOM~--has been developed to facilitate
the design of gqully stabilization structures.

a0 o oty e R Sy T

Rehabilitation work is coordinated with other resource
and service divisions to accomplish an integrated program of
management under multiple use.

R

In fiscal year 1973, Forest Service crews treated and
stabilized:

Acres of sheet eroded and deteriorated areas..........36,000
Miles of streambanks and shorelines......c.ccceccceees 350

Treatments to aid in restoring favorable watershed con-
ditions on lands damaged by wildfire continued. Emergency
measures (initial treatment on new burns and maintenance on
older burns) were applied to 27 fires on 52,000 acres that
required onsite protection and posed threats to life, property,
public health,

(3) Wild and scenic rivers studies ($758,000, an increase
of $25,000)

The purpose of this activity is to carry out comprehen-
sive studies of rivers designated as potential additions to
the National Wild and Scenic Rivers System. The Wild and
Scenic Rivers Act (PL 90-542) named 27 rivers as potential
additions to the national system. The Forest Service is the )
lead agency for the Department of Agriculture's river study .
work on nine of the 27 rivers. These nine are: Chattooga :
River in North Carolina, South Carolina, and Georgia; Flathead
River, Montana; Illinois River in Oregon; Pere Marquette River
in Michigan; Moyle, Priest, St. Joe and Salmon (main stem) 3
Rivers in Idaho; and the Skagit River in Washington. :

The program effort during fiscal year 1975 will essen-
tially complete work on the St. Joe, Skagit, Salmon, Flathead
and Pere Marquette Rivers, while making substantial progress on
the remainder. All studies are cooperative efforts with States,
Federal agencies, and other interested groups and individuals
and they provide for employment of local people to collect
resource data and data on resource use and capability.
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Examples of Recent Accomplishments:

The Department's report and recommendations on the
Chattooga River were transmitted to the President and the
Congress for their consideration. Also, the Flathead River
proposal has been sent to all concerned Federal departments and
agencies and to the Governor of Montana for review and comment.
The river study report and draft environmental statement foir the
Pere Marquette River are in the process of being prepared.

(4) Environmental analysis and construction liaison with water
resource development agencies ($2,645,000, and increase of
$104,000)

Environmental analyses delincate the effects, define
necessary mitigating measures, and identify enhancement cppor-
tunities relative to proposed water resource development asso-
ciated with National Forests and National Grasslands. Reports
resulting from such analyses docuiment measures which are
essential to the attainment of National Forest multiple use
objectives and identify how National Forest management can
contribute to project purposes to optimize their economic and
social contribution to rural America. To be effective, the
analysis and report must be concurrent with the construction
agency's preliminary planning to permit their findings to be
incorporated in the licensing or authorizing document.

Liaison with the construction agency during the con-
struction period is necessary to facilitate coordination be-
tween the construction agency and the Forest Service. Protec-
tion of the land and resources, minimizing interference with
regular protection and management activities, and facilitating
construction agency operations are direct economic dividends
derived from this program.

Experience has shown that without adequate analysis
and liaison effort such as is provided by this activity,
natural resources often suffer from enormous waste and misuse,
and the project works fail to make their maximum contribution.
Natural beauty and high quality water are among those resources
most susceptible to loss. The rising value of forest resources
and constant increase in demands against the declining resource
base requires increased perception, scientific input and tho-
roughness in making environmental analyses and preparing reports.

Examples of recent accomplishments include environmental
analyses and reports for Bath County Pumped Storage Project,
Parr Shoals, Skidmore Fork Flood Control Project, and the
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Central Ltah Project. In addition, construction liaison was
carried out on sucia major developments as the California Water
Plan and the ongoing elements of the Central Utah Project.

(5) Scil stabilization and cover improvement ($824,000, a
decrease of $757,000):

"he treatment of lands tributary to water resource
develop.2nt projects to reduce sediment yield or to modify the
pattern of runoff lengthens the life and increases the utility
of the: vater control structures. This work is done on National
Forest System Lands tributary to the project, only where hydro-
logic analysis and other elements of the environmental analysis
determine that such work is needed and that benefits to the
project ourpose are clearly established.

Treatmer . programs include the following:

{a) Modifying the vegetation to decrease erosion, to
reduce flood peaks, and to increase the annual quantity and
improve the timing of water yielded from the tributary lands.

(b) Clearing reservoir areas, where not done as part of
construction, and keeping the reservoir free of debris to make
the area safe for public use and to maintain scenic beauty.

(c) Land treatment measures such as contour terracing,
gully plugs, headwaters debris and flow retarding structures,
and st reambank and shoreline stabilization measures.

Escential }and treatment and related measures are
planned at small .atershed projects authorized by PL-~566 and
PL-534, and at other major reservoir projects. Treatment
measures will include soil stabilization and vegetation manage-
ment to improve water quality and quantity. Also, in order to
provide for public safety and user enjoyment of reservoir
areas, debris and stump removal will be accomplished on about
10,000 acres.

Recent accc~plishments included the appliation of land
treatment measur=s at Dry Creek, Cottonwood Creek, and Carpin-
teria PL-566 pro_acts. Stumps were removed at some reservoirs
comprising the rakima Project and reservoir sweeping was done
at major re.:rvoirs where the Forest Service has management
responsibi_ities.




Forest Protection & Utilization Budget: Category -
Forest Research: Subcatagory -~ Forest Watershead

Management Research

1973...-.!......o.0..-...0'..0-..005.-.b...l..o-0..$6'726'000
1974......Q.I.....Q....l...O..Q.............‘...l.. 7.710'000

1975..........OI......‘...‘I..!.. .S & a0 89O B 6 a e e s 7'716'000
Examples of Recent Accomplishments:

Surface mining may cause chemical pollution of streams in areas
where acid is no problem. A four-year study of the chemical
quality of water in watersheds in Kentucky showed that some
rocks when exposed to weathering and erosion following mining
caused water pollution. Increased concentrations of sulfate,
calcium, and magnesium were noted in water sample taken from
recently mined watersheds. Information on the amounts and
kinds of chemicals added to streams will be useful for develop-
ing methods to control chemical pollution of streams.

Construction & Land Use Budget

Special project. Reconstruct the Prairie Portage Dam on Sucker
Lake within the Boundary Waters Canoe Area and on the border
between Minnesota (near Ely) and Ontario, Canada, at a cost of
$204,000. The Office of Canacian Affairs, the State Department,
Corps of Engineers and the International Joint Committee all

are adamant in their desire to see the Forest Service reconstruct
this badly deteriorated dam. Over the years it has become a
very serious threat to downstream residents.

Examples of Recent Accomplishments:

The following units were constructed or construction contracts
awarded in fiscal year 1973:

) i No.
Units No.
pwellings and barracksS........ce--- i
Fire 100KOUES...eeececarromacsrece :
OfficeS.cececoeronns ceeseseanee
Service and storage build%ng ....... 1
purchase administrative site....... 1l
Water and sanitation systems....... 14
communication systems upgraded

and modernized.....cceoccvecc e ee. b
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(2) Research construction (No funds are requested, an appro-
priation decrease of $5,058,000.)

(3) Pollution abatement ($16,733,000, an appropriation decrease
of $1,005,000. On the basis of program level, there will be a
decrease of $19,625,723 from the 1974 level of $36,358,723.

The decrease is due to the systematic funding and/or
completion of those projects in both water and air pollution
abatement which have been identified as being required for com-
pliance with Executive Order 11507.

The funds will be used to finalize compliance with the
Executive Order and to initiate action on compliance with the
Federal Water Pollution Control Act Amendments of 1972 (PL 92-
500).

These programs are vitally needed to protect and main-
tain the resources and environment of the National Forests.
They will:

(a) Help prevent a general degradation of the National
Forests.

(b) Insure a continued flow of high guality water for
domestic and irrigation use.

(c) Help realize the 1985 National goal of elimination
of the discharge of pollutants into navigable waters of the
United States.

Water pollution abatement ($16,733,000, a program level decrease
of $8,830,723 from the 1974 level of $25,563, 723.)

An amount of $5,834,000 will be used for the construction
of the following five water pollution abatement projects iden-
tified under EO 11507 and previously deferred until fiscal
year 1975 in order to cooperate with local communities:

Seote Preoject lore . Profect Yoo gstirated Cost
Mont. no» Suvatey La%2 s.vevevennncrecans 1759 $293,030
Arizona 01k Cree Canvod ceoeviesnncans 56 1,537,600
Sal1foratas  Bass Lake cevervresreesreccnns L1 2,340,000
California  Plinccrest Sumatl sueeveercanss o2t €5%,000
Caltforai- Mumoth Lake s.ceeverecreorcnss 1613, 1621 1,118,100
californt»  Enjincerirg, velated costs of i
°£dc°?:“$ admn\::\;acéog and
IS TH R R {1 . _£30,500
ToTAl sieeenecrecncecsvnssncsssssnsnassnses 6,235,260
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An amount of $9,899,000 will be used to initiate
action on compliance with PL 92-500, and related State and
Federal standards promulgated by that Act. Such action will
include investigation of both point and non-point discharges,
including ostablishment of monitoring and surveillance systems
and correct.ve action on 53 identified deficient National
Forest administrative sites and approximately 17 recreation
sites. Where corrective action on previously unidentified
sites is found to be necessary, funds will be used for tho-
rough ana’ysis and preliminary design.

Proposad PL 91-500 ?tog-'ivm

() Point disch-rge noairaring, ovaluation, and design ... §3,151,009
() Bon-print moaitoriag, evalustinn, and design ...caeeenss 3,047,000
() Covrrect deficient adatalstratfvs glte cooecenciencicnnss 2,535,600

(4) Correct deficient tecreation siftes ...cciceeerracocsnnans 1,135,000

Total cineiivrcricsseessccascrcrsntacnanscsacscaecnsoctes 9,899,000

Pollution abatement and prevention requirements pre-
viously aimed largely at point source discharges have been
broadened by law to include non-point or dispersed sources.

The proposed program would provide for the surveillance of
development and use activities on National Forest System lands.
Activities or uses which have the potential for environmental
pollution include such things as construction, mining, re-
creation, grazing, and those activities associated with timber
management.,

The information obtained through surveillance is used to:
(a) Help identify pollution sources.
(b) Provide the facts needed for determining:
(1) Uses for which the water is suited.

(2) when quality of water has dropped below
standards for pa:ticular uses.

(3) Practical water quality goals.

(4) The effectiveness of current management
practices in meeting water quality goals.

(5) Design criteria for future management action
to meet established water quality goals.
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DEPARTMENT OF DEFENSE:

CORPS OF ENGINEERS--CIVIL

The Civil Works program of the Corps of Engineers
consists of a number of related activities for the control and
development for beneficial use of water resources in the
United States, Puerto Rico, and the Virgin Islands.

The requested appropriation is $1,620 million, which is
$45 million less than the 1974 appropriation, and $332 million
less than the appropriation for 1973.

The Army's Civil Works Program, a responsibility of the
Corps of Engineers under the direction and supervision of the
Secretary of the Army, dates back to 1824 and is the Nation's
major Federal water resources development activity and involves
engineering works such as major dams, reservoirs, levees,
harbors, waterways, locks, and many other types of structures.
These works provide flood protection for cities and major river
valleys, reduce the cost of transportation, supply water for
municipal and industrial use, generate hydroelectric power,
provide recreational opportunities for vast numbers of people,
reqgulate the rivers for many purposes including the improve-
ment of water quality and the enhancement of fish and wildlife,
protect the shores of the oceans and lakes, and provide still
other types of benefits. In addition, through the Civil Works
Program the Federal Government protects the navigable waters
of the United States under legislation empowering the Secretary
of the Army to prohibit activities which would reduce the value
of such waters to the Nation.

Survezs:

Navigation and flood control studies are made t¢ deter-
mine the need and economic justification for proposed water and
related and resource developments. Beach erosion control
studies are undertaken to determine the need for shore protec-
tion and remedial measures at specific localities. Funds are
provided in 1975 to continue 181 studies. Three new studies
will be undertaken, placing major emphasis on the solution of
urgent urban area water problems.

Comprehensive river basin studies provide for broad
consideration of water and related land resource needs of river
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basins. They are coordinated with the related r%ver basin .
planning efforts of the Departments of the Interior and Agri-
culture and other concerned agencies.

Work will be continued in 1975 on the following compre-
hensive basin studies:

1. Hawaii framework 5. Pacific Northwest River
Basins Idaho, Mont., Oreg.,
2. Long Island Sound and Wash.
Region, Conn. and
N.Y. 6. Platte River Basin, Nebr.
3. Maumee River Basin, 7. Southeastern New England
Ohio, Ind., and Mich. Region, Mass., Conn., and
R.I.

4. Minneapolis-St. Paul
Metro Area, Minn.

In addition, funds are provided for preparation of
authorization reports on the following:

1. Big Muddy River 5. Susquehanna River Basin,
Basin, Ill. N.Y., Pa., and Md.

2. Connecticut River 6. Wabash River Basin, Ind.,
Basin, Conn., Mass., and Ill.

N.H., and Vt.
7. Willamette River Basin,
3. Kanawha River Gasin, Oreq.
W.Va., Va., and N.C.

4. Puget Sound Region,
Wash.

Special studies are made to resolve unique or especially
complex water resources problems. Funds are requested to con-
tinue six special studies.

Funds are provided to restudy one authorized project
now carried in a deferred category.

[V LIS S




Program and Financing (in thousands of dollars)

Identification code 08-10-3121-0-1-401 1073 actual 1974 est. 1975 est.
Program by activities:
Direct program:
1. Surveys:
{2) Navigation, flood contral, and
beach erosion studies.. .. .. 21,347 25,035 22,050
(b) Comprehensive basin studies 3,975 3.000 3,500
(c) Special studies:
Chesapeake Bay study 1,217 6,000 3,500
(2) Coordination studics
with other agencies. 564 1,000 2,000
3) Lake Erie wastewater
management...... 125 200 670
(4) Northeastern United
States water study. 1,708 2,500 1,950
(3) Tens cout hurricane
............. 551 500 600
(6) Water Ievela of th:
Great Lakes...... 33 60 370,
@ Studxa not budgeted
7} TR 1,399 465 123
C)] Re\r |ew of Authonzed Pro-
(I) Restudm of deferred :
........... 6 150 170
2 Rcvxew of Completed
projects. ... ... 132 540 700
(¢) Inventory of dams.._..._.. 60 1.500 1,500
2. Collecuon and study of basic data:
(a) Stream gaging.........co.. 400 400 415
(b) Precipitation studies_.._.... 3 300 265
(c) Fish and wildlife studies. ... 948 1,200 1,500
(d) International water studies.. 257 290 325
(e) Flood plain maragement )
SerViCes. . ..o ieean. 8,797 11,000 11,000
(f) Hydrologic studies........... 27 250 260
(g) Scientific and technical infor-
mationcenters. .ooo.cnen ceeeona-s 70 100
3, Research and development... ... 11,588 12,000 13, 000
4. Undistributed reduction based on
anticipated delays and savings in
the regular survey program. ... occccier cicieccen cacicaane
Total direct program.......... 54,033 66, 460 63,998
Reimbursable program. .. ............. 30 30 30
Total program costs, funded. . ... 54,063 66,490 64,028
Change in selected resources (undelivered
orders and advances) . ... ... 1,788 —4,043 1,898
10 Total obligations. .o ..ccun...... . 55,847 62, 447 62, 130
B-27
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Funds also are provided, in accordanc2 with the Flood
Control Act of 1970, to review the operation £ completed pro-
jects constructed by the Corps of Engineers wien found advisable
due to significantly changed physical or economic conditions and
recommendations are made to Congress for desiradble modifications.

Surveys are made in coordination with Federal, State,
and local agencies and interests. They give appropriate consi-
deration to present and future requirements for all beneficial
uses of water and related land resources, including navigation,
flood control, water supply, irrigation, water quality contol,
power, recreation, and fish and wildlife conservation.

Collection and study of basic data:

Funds are transferred to the Geological Survey for
the Geological Survey for installation, operation, and mainte-
nance of stream gaging stations; to the National Wcather
Service for hydrometeorological studies; and to the Bureau
of Sport Fisheries and Wildlife for preauthorization studies
of the effects of porposed projects upon fish and wildlife.
The Corps of Engineers participates on a number of engineering
and control boards that study and control international streams
mutually affecting the United States and Canada. Information
about the flood hazard, advice, and assistance are furnished
to the States to other Federal agencies for guidance in the
management of flood plain areas to assure the best and safest
use of such areas. General hydrologic and related studies are
are made to assist in optimizing the design, construction,
and operation of projects. Scientific and technical informa-
tion centers prepare and distribute literature to scientists
and engineers to improve their knowledge of new developments
in their fields.

Research and development:

These studies are conducted to improve procedures for
analyzing engineering data; to improve procedures used in for-
mulating plans for water resources development and management;
to refine design techniques; and to develop better materials
and practices for the construction, operation and maintenance
of water resources facilities. The current program of studies
comprises irvestigations in the areas of: Materials, primarily
soils, rock, concrete, and material interactions; coastal engi-
neerind, including wave mechanics, coastal processes, coastal

B-28
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Program and Financing (in thousands of dollars)

1dentification code 08~10-3123-0-1-401 1973 actual 1074 est. 1975 eab.

Program by activities:

Direct program: \

I. Navigation projects: !
(a) Channels and harbors_ .. ... 163,016 206,960 200,000

(b) Locksand dams.. ... 62,728 81,062 81,100

2. Flood control projects: '

(2) Reservoirs..oocununvnnnnonn 49, 001 55,515 65,000

(b) Channe! improvements, in-
spections, and miscellane-

3. Mult