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W.W. Snyder 
J. Kazda 

8:00 a.m. Introductions and Announcements 
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J.M. Nicholson 
F. E. Killian 

Thomas C. G. Hodges 

J. Vernon Martin 

Jim Mitchell 

R. M. Gray 
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MINUTES OF SOUTH REGION ECONOMISTS' WORKSHOP 
Fort Worth, Texas 

February 24-26, 1976 

Tuesday Morning - February 24 

Chairman: W.W. Snyder 

Recorder: J. W. Kazda 

w. W. Snyder called the meeting to order at 8:00 a.m. and introduced 
Thomas C. G. Hodges. 

Introductions and Announcements Thomas C. G. Hodges 

Tom Hodges welcomed all present and then asked that participants 
stand and introduce themselves. 

The TSC and Resource Planning J. Vernon Martin 

Water resource planning has gone through a lot of changes. It has 
grown and magnified. The position of the economist has also changed. 
As resource planners we must search the broad opportunities offered in 
the water resource field. Our attitudes are fundamental. As an 
economist on this multi-discipline team, you have a key position to 
lead, guide, and suggest possible alternatives. 

The economist must relate to the staff the varied feelings of land
owners in the watershed. Because of his many contacts with landowners 
in the watershed, he is more apt to find out about peculiarities which 
exist in the watershed. 

These local people must make the decisions rather than the planners 
who are not familiar with the watershed. The local people are going 
to get involved in the planning process if the plan is to be successful. 
The "publics" are looking to the local people who are closer to the 
problem area. 

Current land values are dictating a closer look over an array of 
alternatives in the planning process. Land rights and easements are 
coming in slowly and are very difficult to obtain in nearly all cases 
by the sponsoring local organizations. 

We must be well acquainted with our area conservationists and district 
conservationists. We must keep up communications which are important 
and essential to coordinating our efforts in the planning phase. 



An economist must be technically qualified, fundamentally well
balanced with education and experience, and must know how to 
deal with people. He is not doing his job if he only takes data 
presented by the hydrologist, geologist, etc., and evaluates 
these numbers without making a detailed-study of all aspects of 
the watershed. 

New Policies Effecting Project Formulation 
and Justification Jim Mitchell 

The economist is now a watershed planner with an economics background. 
No one specialist on the watershed planning staff is capable of making 
the final decision. The day has come when we no longer make unilateral 
planning decisions. The decisions must be a team effort and reflect 
all inputs of all disciplines. 

Has PL566 been burdened to death by NEPA, bureaucratic processes, publics, 
etc? Why should federal money be poured into states when nothing is 
coming out? Six states have spent $2,750,000 since 1971 and not a 
single plan has been sent through Washington. Since 1971, 16 states 
have sent in one plan. 

Pre-NEPA plans have taken up considerable time of technical people on 
the planning staff. But this is now being offered as an excuse for not 
putting out plans. Instead, we need a positive "can do" attitude. None 
of the SCS planners can have a negative attitude and do their jobs. 

A study is being made in the Washington Office to determine if PL566 
funds should be cut off to states that don't produce. Some positions 
are not as secure as you may think in these states. Where there are 
inputs (PL566 funds), there must be outputs. This requires a higher 
level of management from the Washington Office level all the way down 
to the particular planning staff. 

The role of the Washington Office is changing. Work plans will no 
longer be reviewed in detail as they have been in the past. The 
Washington Office will be primarily responsible for an overview to 
determine if the plan follows 'the constraints as spelled out in 
Principles and Standards so that the plan will meet with approval by 
Congressional Committees and with the Office of Management and Budget. 

The State Conservationist will be responsible for all questions from 
Congressional Committees. The Washington Office will contact the TSC 
on any problem w.;ith a plan. The states will not call the Washington 
Office, but will contact their counterpart at the TSC with any problems 
that they may have. 
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No plan will vi.olate the Agricultural Committee's ·restraints. If 
any are violated, then the State Conservationist will appear before 
the Committee to answer the questions. 

The TSC will be playing an important role in all future planning. 
They will have an active role in helping the Administrator in deter
mining which states get new planning starts. There are only 10 new 
planning starts,and any state with 10 or more unfinished plans can 
be assured that they will not get a new planning start. 

Plan watersheds one at a time and not four or five. We cannot get out 
a plan working on four or five--that is mismanagement, not management. 
We can no longer lead sponsors on for eight-ten years and do nothing. 
We need to get rid of watershed plans that are no good. For too long 
we have overplayed the idea that the SCS can do anything, at all times, 
for everyone. The SCS is always responsive. The greatest need is for 
the application of better management during planning and presenting 
the facts to the sponsors, even if we have to go and say "no" to the 
sponsors on a bad project. 

In the preparation of watershed plans we must get rid of sloppy haQits. 
Don't expect the next level of review to catch and correct your mistakes. 
We must prepare a document that is sound and technically adequate. 

Chapter 13 of the Watershed Protection Handbook has been revised and 
will be out to the field as soon as copies can be printed. It spells 
out in detail the review process and most of the aforementioned subjec·ts 
are covered in ·it. 

Also Chapter S of the Watershed Protection Handbook has been revised. 
The level of protection will be commensurate with future land uses. 
In urban areas it is spelled out. We must provide a level of protection 
that will prevent the hazard of loss of life from the 100-year with
project flood. The level of protection provided an urban area must be 
defended by the state. There is no need to write the Administrator for 
an exception to the rule. It will not be answered. Only the state can 
make the decision whether the level of protection is adequate. 

The decisions of resource planning will be given to the states. Also 
the states will have to defend these actions in Congressional Committees. 
If you are not taking part in decision making as a staff person, then 
you are not doing your job. 

Under the subtopic of "preaching and meddling," Jim pointed out in no 
uncertain terms the need for mobility. There is a definite need for 
top level careerists to be mobile. Top jobs in Washington are often 
filled by second or third choices because the top choices are immobile. 
There is no excuse for not being mobile. No one really makes money 
on a move, but this is being used only for an excuse. Your career 
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objective should be thoroughly prepared and examined frequently, 
Don't imply a position of )IlobilLty H you are not going, A good 
planner needs 2-or 3-state experience before h.e can get a decision 
Jilaking position, Th.ere are two posi.ti.ons open now in the new 
economics section. 

Econo)Ilics, Progra)Il Planning and Evaluation 
Unit and the Field Economist Dr. R, M. ''Mack" Gray 

The SCS economist position was set up initially in 1954, The 
economist's job has gotten tougher over the years. Everyone is 
interested in your work as an econoJilist in the preparation of 
work plans, 

Your first and foreJilost job as an SCS economist is to be a professional. 
Your evaluation and analysis of a project must be technically sound. 
You are not an advocate of the project, Study the project and then, 
wi.th supporting data, either reco)Il)Ilend or turn down the project, If a 
project is no good, say so, Tell your staff leader and the responsible 
assi.stant·state conservationist. 

Times have changed and so has the review of completed work plans. 
Congressional co=ittees are asking many questions about plans and 90 
percent deal with. economics. You must be a better professional today 
than yesterday. 

The economics section was set up to provide leadership and assistance 
to SCS economists. 

The basic responsibilities of the economics section staff were 
outlined as: 

1. Update cost-return section for the Field Office Technical Guides 
(Section 5) - most are out of date and very few are being used. 

2, Training for economists - Dr, Gray has attempted to set up 
two courses for economists at Texas A & M University: 

A. Mathematical or Linear Progra=ing (1 Week) 

B, Statistical Methods (1 week) 

These are needed so that SCS economists will be current and 
knowledgeable, and can do a professional job of evaluating 
watersheds. 

- 4 -

: 



3. Liaison with_ ERS and WRC 

A. 

B. 

The SCS transfers $3,000,000 annually to ERS for 
studies. There is a definite need for studies to 
be made and these studies should be conducted 
within the proper constraints or the answer that 
we get is no good. 

The USDA is represented on the WRC Technical Economic 
Committee by Dr. Gray. 

4. Development of methodology - This is especially important 
today because of the great concern over the proper evalu
ation of watersheds. Much has been written about what an 
economist is to do, but very little effort has been put 
forth by anyone on how to do these varied tasks. It is 
especially important for today's economist to know the 
proper procedures and concepts if he is to properly plan a 
technically sound and defendable watershed comfortably. 
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Tuesday Afternoon - February 24 

Chairman: James R. Nicholson, Jr. 

Recorder: F. E. Killian 

I. How FIA Regulations Affect Urban Damage Evaluations Glen Johnson 

The Flood Disaster Protection Act of 1973, Attachment No. 1 has a 
great impact on how we analyze floodwater damages. Several items 
found in the Act are especially significant. One item, found under 
Sec. 2(b) states that one of the purposes of the Act is to, •.. 
11 (3) require States or local communities, as a condition of future 
Federal financial assistance, to participate in the flood insurance 
program and to adopt adequate flood plain ordinances with effective 
enforcement provisions consistent with Federal standards to reduce 
or avoid future flood losses." Another item, Sec. 202, explains 
the implication of nonparticipation in the flood insurance program. 
It states, •.• "(a) No Federal officer or agency shall approve any 
financial assistance for acquisition or construction purposes on 
and after July 1, 1975, for use in any area that has been identified 
by the Secretary as an area having special flood hazards, unless 
the community in which such an area is situated is then participating 
in the national flood insurance program." 

All communities shall be under this Act. It is comprehensive for 
all areas, except those not identified as having flooding problems. 
Therefore, in planning we must consider this program to be in 
effect for all urban flood plains - especially for new development. 
After all, if a community has not been identified as having a 
flooding problem, one should question the validity of any planning 
efforts to solve those problems. 

Chapter X, Sec. 1910.3 of the Federal Insuran.ce Administration 
rules specifies the conditions which must be met by community land 
use and control measures for their flood plains. The two situations 
addressed are especially applicable to SCS planners. Situation (c) 
is, ••. "When the Administrator has identified the flood plain area 
having special flood hazards, and has provided water surface eleva
tions for the 100-year flood, but has not provided data sufficient 
to identify the floodway or coastal high hazard area, the minimum 
land use and control measures adopted by the community for the 
flood plain must --

(1) Meet the requirements of paragraph (b) of this section; 
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(2) Require new construction or substantial improvements 
of residential structures within the area of special 
flood hazards to have the lowest flood (including basement) 
elevated to or above the level of the 100-year flood; 

(3) Require new construction or substantial improvements 
of non-residential structures within the area of special 
flood hazards to have the lowest floor (including 
basement) elevation to or above the level of the 100-
year flood or, together with attendant utility, and 
sanitary facilities, to be floodproofed up to the level 
of the 100-year flood; 

(4) In riverine situations, provide that until a floodway 
has been designated, no use, including land fill, may 
be permitted within the flood plain area having special 
flood hazards unless the applicant for the land use has 
demonstrated that the proposed use, when combined with 
all existing and anticipated uses, will not increase the 
water surface elevation of the 100-year flood more than. 
1 foot at any point." 

Situation (d) is ••. "When the Administrator has identified the 
riverine flood plain area having special flood hazards, has 
provided water surface elevation data for the 100-year flood, 
and has provided floodway data, the land use and control meas!Jr<es 
adopted by the community for the flood plain must -~ 

(1) Sarne as Situation (c) 
(2) Same as Situation (c) 
(3) Same as Situation (c) 
(4) "Designate a floodway for the passage of the water of the 

100-year flood. The selection of the floodway shall be 
based on the principle that the area chosen for th.e flood
way must be designed to carry the water of the 100-year 
flood, without increasing the water surface elevation of 
that flood more than 1 foot at any point; 

(5) "Provide that existing non-conforming u·ses in the floodway 
shall not be expanded but may be modified, altered, or 
repaired to incorporate flbodproofing measures, provided 
such measures do not raise the level of the 100-year 
flood; and 

(6) "Prohibit fill or encroachments within the designated 
floodway that would impair its ability to carry and 
discharge the waters resulting from the 100-year 
flood, except where the effect of flood heights is fully 
offset by stream improvements." · 
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Q. Snyder - Isn't there a danger of raising the flood elevation 
by 1 foot when buildings are floodproofed, say, by raising 
their foundations? 

A. The permit system should .take care of these problems. 

You are advised to develop a close working relationship with 
your Federal Insurance Administration representative during your 
planning for urban areas in order to get his interpretations of 
the local ordinances (which will probably vary somewhat from 
community to community). 

This law must be dealt with seriously in projecting future land 
use. We can no longer claim damage to either new structures or 
existing ones with substantial improvements. A substantial 
improvement is interpreted to mean either (1) any addition not 
confined to the existing foundation, or (2) any improvement 
within the existing foundation which increases the value of the 
house by 80% or more. 

As homes are floodproofed, damages may decrease over time. 
Floodproofing will continue to be a cost on new development and 
on future growth. 

To Illustrate: 

The flood damage reduction benefit for a given time frame should 
be the sum of both reduction in damage and reduction in flood
proofing cost. It follows that our objective in urban flood 
plains is to provide housing or desired development in the most 
efficient manner. Our problem is to provide flood protection in 
the cheapest manner, regardless of whether it involves flood
proofing or flood control. 

1. Evaluating Remodeling. The extremely high flood insurance 
rates suggest some severe alternatives for property owners. 
They must either pay the premiums (if their community is 
participating), flood proof their homes, abandon or evacuate 
home, or relocate their house. For example, the annual 
flood insurance for a one-story house with a basement could 
cost $13.13 per $100 value, excluding land. This would 
amount to nearly $4,000 per year for a $30,000 house. This 
insurance is subsidized for existing property up to $35,000 
in value. 

Q. Snyder - It appears that the rate structure is based strictly 
on flood stages relative to the one percent chance flood stage 
only. You get an inconsistency when the flood with stage one foot 
below the 100-year flood is the 90 year (1.11% chance) flood. 
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A. This problem further points out the need to work with the 
F.I.A; representative in making projections. (In other 
words, we aren't here to criticize the Flood Insurance 
Program, We are trying to make better economic evaluations.) 

2, Evaluating New Homes. Involves similar types of projections 
as those for remodeling. 

Q. Does the damage include both the insurance premiums and the 
cost of administering that insurance? 

A. The insurance is used, but not the administrative costs. 
They are already rated into the insurance. 

Q. What date applies to new dwellings under the Act? 

A. July 1, 1975. Any house built in the flood plain after that 
date is covered. No federal loans or other assistance would 
be available to such a house unless it were insured. No 
insurance would be available unless certain floodproofing 
features were installed, 

Q. Aren't loans still available in areas where the 100-year flood 
line is not yet delineated and where the deadline has been 
extended to 1976? 

A. This line would have to be known if we were planning a PL-566 
project. 

Evaluating New Homes (cont'd) ... 

We need to project when development is to take place. Then 
we insert this into, say, 10-year time frames. 

Population (OBERS) 
Labor Force 
Other Economic 

Factors 
Number of Families 
Housing 

Base 
Year 10 yr. 20 yr. 30 yr. 40 yr. 50-100 yr. 

The types of housing expected will greatly affect your evaluation, 
e.g., multi-family dwellings will be handled differently than single 
family. Use OBERS and local planning units (city, county, and state) to 
get the number and type(s) of housing to come in. 
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Q, 

Then, determine what means of floodproofing will be required 
(most common is landfill), Determine floodproofing cost 
without project for each time frame and discount back to base 
year. (When discounting the 50-100 year time frame, consider 
the fact that you are representing 50 years rather than ten.) 

Keep this in mind. Our problem is to compare costs of 
alternatives emphasizing floodproofing with those emphasizing 
structural flood protection. 

Land use maps should be developed by 
where development is to be located. 
development is anticipated? 

local planners to determine 
Isn't it possible that no 

A. In some cases, development is necessary in the flood plain, e.g., 
where the flood plain is 300 miles wide or where flooding spreads 
out in all directions with little orno pattern. 

Q. Cross - Will frequency of occurrence determine the flood insurance 
rate schedule? 

A. You will have to work closely with the F.I.A. representative in 
each case to determine what effects the rate structure will have 
in developing damage tables. 

Q. Snyder - Why get into this flood insurance in evaluating damages 
to existing development? 

A. The insurance will effect even the existing development and the 
high rates involved will induce many to either floodproof or 
move out. 

Comment - Cross - Financing will be available to flood plain homes 
with no flood insurance only through private individuals or 
insurance companies. 

3, Evaluating all Development Outside Flood Plain. Where there 
will be more flood plain development with than without 
protection, the benefit is the economic advantage. of building. 
there, To illustrate, without-project development may require 
a considerable additional investment in transportation, commun
ication and utilities systems. 

Example: 

Suppose we have three alternatives for development -
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Alternative 1 is to development outside the flood plain; 

Alternative 2 is to develop inside the flood plain and 
floodproof all buildings; 

· Alternative 3 is to develop in the flood plain and provide 
structural. flood protection and minimal flood proofing. 

You analyze development costs for each alternative considering 
the structures, floodproofing costs and public services, etc., 
and find the respective costs to be: Alternative 1 - $200, 
Alternative 2 = $250, and Alternative 3 = $150. Your benefit 
is $50, the difference between the with project development and 
the least costly alternative. 

Q, Pepper - Are you suggesting that if the basic costs of housing 
development are the same, that cheaper public facilities could 
still possibly make it advantageous to use the flood plain? 

A. Positive. 

Q. Pepper - Shouldn't you consider the impact of increas~d runoff 
on downstream damages? 

A. Upland development would probably. cause worse problems. 

Q. Pepper - Should we be encouraging development in the flood plain? 

A. To reiterate this is simply a question of efficiency gains 
and only one part of the decision making process. 

Comment - Snyder - The ultimate decision will be made by the people 
in choosing where they prefer to live. 

Response: The project may cause land use to be different with. the 
project than without the project. 

Q. Hammond - Shouldn't there be an effect on cost-sharing when 
windfall benefits accrue? 

A. This will be offset by losses elsewhere. Total efficiency gains 
are our only concern. 

Q. Meek - Even when urban development protection is not our principle 
purpose, do we evaluate the same way? 

A. Yes. 
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Closing Comment - In making projections, hydrology should also 
be identified for each time frame. 

Q. Snyder - In regard to future development under the Act, you 
run into a problem in projecting future values. When incomes 
increase, what about values of homes? 

A. First, be very cautious if this is the principal benefit of 
the project. If the increased value of damage reduction in 
the future, discounted, does not pay for the incremental 
cost of providing that additional protection today, you can't 
justify that much protection. It may be that you will have to 
wait until a later time frame to add the extra protection 
economically, 

Secondly, assume you have no change in the number of homes. The 
real value of those homes may increase, but not at a one to one 
ratio to real income. 

Q. Several questions were asked regarding what items in upgrading 
homes are restricted under the Act, such a central air, bathroom, 
carpet, etc. 

A. To reiterate, the 80 percent rule for improvement applies 
improvements confined to within the existing foundation. 
expansion will be treated the same as new construction. 

to 
ill 

Comment - Hodges - When we are projecting or planning for certain 
development, we need to keep in mind that the State Conservationist 
is responsible for seeing that there is no significant risk of 
life or major loss of property, 

Q, Pepper - Why is it not correct to use the income factors for 
future property values? Labor is one of the major ingredients in 
replacement costs. 

A. We are supposed to use current values in our non-agricultural 
analyses. An increase in price is not the same as an increase 
in real value in constant dollars. Afso, not every dollar of 

· increased income will go into upgrading the home. 

Real value - current market price. Assume that price relationships 
will hold over time, i.e., inflation effects all at the same rate, 
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II. Concepts Involving Land Treatment and Economic Evaluations - R. M. Gray 

The policy not to evaluate land treatment is being questioned. 
Exploratory work is already being done. 

Potential and Requirements - We will probably never use a 
strictly monetary evaluation for land treatment. 

Erosion Reduction - Procedures are not available to evaluate 
erosion reduction. 

a. First, we need an inventory of land use and projected land 
use by capability class-subclass-possibly even by mapping 
unit. Before going further, let's look ahead to the 
problems. 

Assume you have 10 soil capability class-subclass groups 
involved. You also need to describe the typical character
istics needed to plug into the soil-loss equation. 
Assume 6 rotation combinations, 3 tillage levels,and 4 
structural practices. You have 10x6x3x4 = 720 potential 
activities. How do you achieve a reduction in erosion? 
You need a crop base budget which is 1 acre rotation with 
minimum tillage and terraces. This is your Basic Unit 
used to determine your Base Yield. 

Then see what rotation, tillage, and structural changes do 
to yields. 
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Your budget for each activity will have to relate each change 
in farming cost and yield, Apply these factors to the Basic 
Budget and develop indices representing the ratio of returns 
to Basic Budget, 

Q, Snyder - Should we account for the changes in yields and 
costs down the road (over time)? 

A, You should be projecting to about 25 years down the road. 
Changing technology may tend to overshadow the factors we 
now use over any longer period than 25 years. 

For items such as terraces, installation should be converted to 
an annual cost. 

Next, determine what to do with the indices. Put into a 
Linear Programming Model with these constraints: 

a. Land base, i.e., total acres in each class. 

b. Cropping pattern, i.e., minimum total production of 
certain crops. Force cropping into model by class. 

c. Desired future, 

d. Either acres of each crop or total production of each· 
crop -- not both. 

e, OBERS (still in discussion stage), 

f, Irrigation. 

g. Yield and activity related to drained and undrained areas. 

For example, if only 10,000 acres are projected to.be drained, 
you don't want to account for any more than that in your model, 

Comment - Snyder - You may have cropping patterns changing from 
year to year. 

Comment - Davis - Your desired future should be id!lntiO.ed for 
regional interests as opposed to national. 

Comment - Hodges - Your model without future development may show a 
decline in yields and in production. 
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This leads to an additional constraint: 

h, Acreage associated with future production would be a 
future constraint, e.g., yields will decrease because 
of poor O&M. With good O&M, they may be constant over 
time. 

In summary: In land treatment evaluation, try to get your 
constraints to reflect what is on the ground and what the 
expectations are for the area. 

In one case study, income dropped drastically after erosion had 
been reduced by 75 percent. 

Income 

Technical 

75% Degree of 
Erosion Reduction 

In another case study, a relationship was determined between 
the rate of erosion reduction and the cost of associated 
technical assistance. After a certain level of reduction, 
there is little gain made by. providing more assistance. 

Assistance I-~~~~~~~~~~~~,_ ... .,..,.~ 

Erosion Reduction 
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Apparently, NEPA has enabled us to consider erosion control to 
be an ecological value. 

Comment - Snyder - We may be talking about evaluating land treatment 
on our watershed projects, but one might expect that we will be 
evaluating each farm plan. 

Comment - Cook - (1) According to the analysis to date, using 
OBERS as a base for cropland and erosion, it will be 
difficult to meet production requirements in the year 2020; 
(2) land treatment costs should be considered as a cost in 
production; (3) using conservation as a constraint, you will 
find that it is economically efficient to shift production 
from intensive areas to non-intensive areas, possible even 
out of an entire basin. The Water Resources Council stated 
that a strict erosion constraint on a national model would 
probably take an enormous amount of production from the 
southeast United States. 

(Johnson) It is helpful to look at the gross erosion on an 
area a.nd check out the impact of reducing it to a tolerable level. 
But, in reference to PL-566 plans, we can't really disaggregate 
to this level. Therefore, we are limited to constraints such 
as cropping patterns. 

i. One last constraint to consider is an environmental 
constraint. 

Yield projections are very critical. Models are super-sensitive 
to those yields. 

Whether or not we evaluate land treatment in terms of dollars, we 
should at least measure it in terms of erosion reduction. 

Comment - Erosion reduction cannot be measured in dollars for your 
E. Q. account. It should be measured in tons per acre. 

Comment - Holder - Cost sharing appears to be desirable, assuming 
that farmers are being aaked to lose income, 

Response. - A task force has been initiated by the Administrator to 
determine why land treatment installation is going down. 

Comment - Bando - Someone needs to analyze the trade-off between 
higher food prices and higher ta&tes •• , then let the people 
decide whether they prefer to pay the subsidies through taxes 
or through the market place. 
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Wednesday Morning - February 25 

Chairman: H. R. Cruise 

Recorder: E. R, French 

LEVELS OF PROTECTION AND MAXIMIZATION OF 
NET BENEFITS IN RELATION TO PLAN FORMULATION 

Thomas C. G. Hodges 
Robert L, Caldwell 

Hodge's presentations are included as Attachments 2 and 3, 

Bob Caldwell discussed plan formulations and how they fit within 
the maximization of net benefits and emphasis of E, Q. concepts. 
He showed that the selected plan may go beyond the point of benefit 
maximization due to specific desires of the public, 

Wednesday Afternoon - February 25 

Chairman: Marion L. Holder 

Recorder: Rufus Pepper 

USE OF LINEAR PROGRAM AND OTHER STATISTICAL MODELS 
IN WATER AND LAND RESOURCE PLANNING 

A. Linear Program 

Dr, Roy M. Gray 

Land treatment models in linear programs. Data input involved is 
a consideration. The results are only as good as the input data 
and the assumptions made. 

The computer will optimize within the constraints you set up. 

Parametric programming to increment the damages or other variable. 

Erosion can be reduced up to some point, and after this poi~t farm 
income drops drastically. 

Technical assistance cost to reduce erosion are relatively constant 
up to a point, after this point, the input of technical assistance 
to increase erosion reducti.o.n is excessive. 
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MPS-360 or MPS-X can be used to consider various combinations of 
protective measures, Econ 2 program will give Cost-Return. 
Constraints are Flood Damage Reduction, constraints on land use 
patterns, crop constraints. Force in'the amount of a crop projected 
in first run. Constraint the level of protection. Each evaluation 
unit has a constant level·of protection. Gives Net Farm Income and 
Net Farm Income Per Acre. 

Can evaluate more intensive utilization. Can optimize cropping 
pattern. 

Feasible land use changes (Economic). Change or remove one constraint 
at a time. Runs cost $6to $7 per run. Every crop must be run with 
Econ 2 program for each level of protection, 

Cost of protection per acre of land protected. Econ 2 program 
inputs: (All inputs are on a per acre basis): 1) Net returns 
per acre, 2) Cost of protection, 3) Annual Flood Damage (Annual flood 
damage reduction), 4) Intensive Benefit, 5) Annual Damage Reduction, 
6) Land Constraints, 7) Cropping pattern constaints. 

If soils parallel flood·. plain, it may be good to run by soil types. 
Costs are not prohibitive. Outputs: 1) Annual Damage Reduction, 
Net Returns, Benefits to more intensive .land use, Most inputs come 
from Econ 2 program. 

This is extremely sensitive to cropping damage. 
estimates. Run ranges to see how sensitive the 
Pre-requisites are TR20 and Econ 2. 

Must have cost 
program is to changes. 

Must run by systems inst.ead of levels of protection. The computer 
will not take judgment out of planning. 

Different reaches of a watershed may have varying levels of protection, 

B, Statistical Procedures 

Regressions can do many things. Use statistics where applicable. We 
cannot put confidence levels on much of our work. We make projections 
from time trends. Damages are usually historical, 

If you have the capability you can and will find the opportunities, 

SAS - Statistical Analysis System - North C~rolina State. 

BMD - Bio Med Pack (UCLA). Linear Programming is available on 
trial basis (MPS3) through Washington Office. 
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SOCIAL WELL-BEING EFFECT EVALUATIONS Glen Johnson 

Elements in National Economic Development and Environmental Quality 
Account: 1) Personal Income, 2) Damage Reduction, 3) Recreation, 
4) Municipal and Industrial Water, , 5) Environmental Quality, 6) Water 
Quality. 

Social Well-Being is not an objective we can plan toward, Only 
minimal costs can be included for social well-being. We must show the 
project impacts on social well-being, but won't give heavy consideration 
to it except for adverse effect, 

Considerations: effects on real income (approximate from budgets), 
(Cost-Returns), some shortcut methods Input-Output multipliers (Type I), 
Secondary data sources may also be used. 

Make your figure reasonable, but don't spend an extensive amount of time. 
Use Input-Output mulitpliers disaggregated to the state level if desired. 
Employment Multipliers may also be used. 

Since there is no good way to consider income redistribution, there seems 
to be a need for research in that area, Dr, Gray will work on this if 
necessary; but he suggests that we work in this area and see what is 
actually required. 

Input-Output effects are being worked' on by ERS personnel, The 
multiplier will become smaller as the area under consideration becomes 
smaller. 

Secondary benefits can't be used to justify a project, Several states 
are setting up basic data Input-Output models. 

PROPOSED ECONOMIC GUIDE REVISIONS Dr, Roy M, Gray 

The Economics Guide is being rewritten. The first draft is due by 
June 1976, Changes that have come about since 1964 are being incorporated, 

Chapter 1: Several changes are due to P&S. (Sensitivity especially). 
prices received and prices paid will be current normalized' prices. The 
Statistical Reporting Service reports Agricultural Prices on a monthly 
and annual basis. Use the current month cost returns. 

Chapter 2: There are some changes in terminology. The public 
involvement and relevance to the economist will be discussed. General 
discussion of and identification of the publics. Non-structural measures 
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will also be discussed. Benefit optimization will be discussed. The 
procedures in the Economics Guide are suggested; if you can document 
another procedure, use it. The Economics Guide is not policy, just 
procedures. 

Chapter 3: This chapter is almost completely rewritten. FIA and the 
procedure discussed Tuesday have changed this drastically. There are 
no changes in the agricultural area or the unmodified urban property, 

Damageable values and damages need to be shown by time frames. 

Consider the percent probability of flooding especially in an area 
where urban type development may occur and the size of the floodplain. 

There is a proposal in several states that any new development in a 
watershed will hold its own increased runoff, Damages have to be 
discounted back to the base year. 

Additional flood proofing costs may be incurred with further development, 
Use of capitalized values is suggested. We must recognize risk of loss 
of life. 

Chapter 4: Restoration of former productivity will be deleted. 

Chapter 5: Principles and Standards requirements are being incorporated. 

Chapter 6 and 7: Rehabilitation and benefit maximization will be 
included. 

Chapter 9: This chapter is in a draft form. Principles and Standards 
is being incorporated. 

Chapter 10: Cost allocation is being rewritten. 

Chapter 11: It is titled "External Economics,". and is in draft form. 
The bulk of the chapter is examples and developing multipliers. 

Apply the multipliers to Gross Benefits less Regional Costs plus 
non-Regional Costs. 

C,hapter 12: Redevelopment according to P&S is discussed. 

Chapter 13: Relocation is being incorporated into this chapter. 
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Thursday Morning - February 26 

Chairman - Harold K. Jolley 

Recorder - Gene w. Jarvis 

Evaluation of Flood Prevention and Drainage 
Effects on Forest Product Production 

Robert J. Terry 

Forest research requires a long time frame; i.e., it is difficult 
to obtain results on the impacts of drainage and flood prevention 
in a short time period. Most forest research has been done on 
natural stands, and the Forest Service is using infrared photo
graphy to determine land use and the different species of trees. 
Some research has been done under artificial conditions, but the 
use of these data is questionable for field conditions. 

All timber in south Georgia is priced by cord, and pulpwood prices 
range from $20 to $50 per cord. Although present demands for timber 
are very high, the forest area is declining. Intensive use and good 
management of the forest area will be required to produce timber 
products for future demands. Some items of management for more 
intensive forest land production are fertilization, stocking, water 
management, etc. 

The Forest Service does not recommend the planting of pine trees in 
swamp areas. There is a need to drain some areas and manage them 
for hardwoods, Most land drainage has been done by commercial 
companies, and not all wet areas can be drained because of insuf
ficient fall. The southeastern area has 37 million acres classified 
as wetland. 

Too much water on land: ----- -----
Prevents germination of seed; 
Causes mortality of seedlings; 
Prevents low growing vegetation; 
Prevents access; 
Retards growth, and 
Prevents equipment use for fighting fires in harvest. 

The Forest Service is 
in PL 566 projects in 
method in the field, 
future conditions. 

calculating benefits resulting from ·drainage 
Georgia. They use soil data and the team 
They calculate site index for present and 

- 21 -



Site index - height of trees at 50 years of age to estimate volume 
in that site. 

Future condition considers management practices, drainage prices, 
etc. The Forest Service calculates average annual benefits with 
allowances for lag in accrual, all costs, and areas which cannot 
be drained. Design for drainage - remove a 2-year storm in 5 days, 

Objectives of study: 

1, Secure reliable data on productivity on a with and without 
basis. This proved difficult to obtain; 

2, Reliable cost figures; They were successful in this; 

3. Reliable data on price trends of forest products; 

4, To utilize the data with automatic data processing, They do 
have a program which will produce annual returns for a given 
site index. 

The computer program is 
used to update benefits, 
imately $20 per acre. 

SUMMARY 

available to SCS economists and can be 
Benefits range from $5 per acre to approx-

Too much water during the growing season is detrimental to pines; 
however, this is not the only drawback. Therefore, field work is 
necessary to determine the individual problems. (Attachment 4) 

Economic Computer Programs Robert F. Rubel 

Bob Rubel made the following points about the ·Economic Computer 
Programs. (Attachment #5) 

1. TR-20 is not applicable to flatland areas except in urban 
evaluation. 

2. Be sure to include a description of data in letter when. 
requesting reruns. 

3. ECON-2 should be used as tool in project formulation. 

4. General agreement that the urban floodwater damage program 
is useful. 
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Cost Allocation for Economics Guide Thomas C, G. Hodges 

Tom Hodges discussed a draft of Chapter 10 of the Economics Guide which 
deals with cost allocation and sample allocation for a multiple-purpose 
structure. An illustration of cost allocation with separable cost 
remaining benefits allocation method is included as Attachment 116. 
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Thursday Afternoon - February 26 

Chairman: Claude Greene 

Recorder: Francis W, Artley 

This was a general session of questions and answers on economics in 
general as applied to land and water resource planning. Answers 
were provided by members of the Regional and National Economics Staff. 

Question: Some of you who are·conducting the workshop keep referring 

Answer: 

to USDA procedures while others refer to WRC procedures. 
There appears to be some conflict in which set we are to 
follow. Which are we suppose to use? 

Actually, both are appropriate, USDA Procedures supplement 
WRC Principles and Standards. 

Question: How does Environmental Memorandum 15 effect planning? 

Answer: Environmental Memorandum 15 places a restraint on all plans, 

Question: When do you allocate to the EQ objective? 

Answer: When a cost is incurred for EQ, you allocate to EQ. Any 
associated costs are considered associated structural 
measures or otherwise an extension of group measures. They 
are not a part of land treatment measures, The new revised 
Table 1 presents associated measures as a line item which 
automatically accounts for them. 

Question: How much latitude is there on projections as related to 
RB 34? 

Answer: Projections were discussed, In summary, if a reasonable 
desired future is different than what it would be within 
existing restraints, run it out. Also run one projection 
out as constrained by OBERS as a matter of comparison. 
Ranges,however, are going to be set for OBERS to provide 
a certain amount of flexibility and serve as a guide on 
the amount of allowable deviation from OBERS based trend 
lines. 

Question: What is the possibility of an interest rate to discount an 
inflation-free interest rate? 
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Attachment 1 

December 31, 1973 - 7 - Pub, Law 93-234 
":7 .. ,- . • ;:? ~ 

TITLE I!-DIS,\STEll 1IlT!<L\TIOX HE</l"lHDlEXTS 

X(1'j'.f}'J(',\'fl():"{ TU FL!H•()·l'ttn~r: .\Hf..\~ 

· SEC. :.Wl. (n) Xot later t.hnn six months follO\ving tht~ rnuctment of 
thifl title) the ~eeretat',V sh:1ll pohlid:i infomrntion in ncco!'dnJl('H with 
8Ubsedion LmlJ(_l) of tJ1e Xatinnal Fluucl lni;,unlwe .\.et of 1/Hi\ 1tnd 82 Stat. 587. 
shall notify thl' chid t>Xt'clltiH ol-fiePI' of eiwh know11 flood-pron., corn- 42 use 4101. 
mnnil_v not already participlLtinµ: in tltt> Jlationul Hood in~lll'IU\l'l' pro-
gr·iun of its tentatire identitl<'iltiou as a community containing one 
or more iu·C'n~ Im \'ing sp(~eial Hood liazarJs. 

(h) .\ftl'l' swh 1;r1ri::, :Lti,in. 11nel1 tt!nh1ti1~P]_i' idPntiliPil ('OllJJH!lliity 

~h,Ill vitl11•r (l) J,l'l)JJ:pr!y ni,1b1 J'l'OJJH iq1pfirnti1)Jl to participntl' ln 
the nation,ll fl<.x')(l i11s11rnncl• 1m1:,rnt1r1 or l:t) ,\'ithin six months si.1bmit 
tPthnir,rtl ilau1. ~1r{i:i•·ient tn P:-.t:1\il\ . .:.11 to t!w :mti:..;fodion of thr_• ,Sendrtry 
thiit. thr 11·,11i11111nity r,i1l1f'I' i~ not ~rriously tlood p.rnne Ol' tlint S\l('h ti1iod 
hnr.,tnL~ n:-: mi:\' !1:1n· P\i~tr,,l hare b("'l\ (·m·rp1·ti',] by tl<xHl\\"Or!,:, <J!' 
I!/ I:• i" !!,, ... ]. r 1.".11·,,) 1:wt!;•!·ls. Ti":t· . ...:: .... i·,.t:u 1,· ;;,·:'.. :,i Li.-; ,](~1'!",·l'inn, r~ .. ;1.,lio he<>'!"'~ 
µ-r-ant- n )inbl> l11';u·lri:1 /o inly \'Ollil!il1t1ity with r;·,--.i11'1't to \\"liidi !'()ll- in.g, 
/'!i,•1:,1~~ L:ra 1>_\·i,.t ,\· t,; •LI' Ju:!;;r·,-' ·t1:•! 1•1.:t1-1.: ,,f ;! f1,i111l l1:1;~·1:·,l, ff 
t!w S(·c·re!nry dec'1d1·'"' 11qt to bold ;1 iwar:11:;, rlw 1·0Hununity ~lwll be 
gin)ll nn np·jlortunity to :;11lm1\t wri.tten tuid· <lo1•11r111•11tnry eYidPW'P, 
1r;H.1-Ji,,i'· ,n· not 3wh Li-'nring is !,!l';ll1t<"d. t'tw ~i·, i"1·1:iry's t\nal dt .. ter·-
mination iLi to the l.•xi:;t,~1we or extt>JJt. of it tlood lt1turd ,ue:l in a µ1\r-
tienlar t·onimmdt~· ,c;Jrnll be cln•1nrd ('On<·lusive for till-' purposes of this 
.\C't if support1:•d hy s11bst11ntin! E'\'ldPnce in tlw l'N'ot·d conslderetl as 
n ,vho!P, 

(c} .\.;:; infornrnrion LN'OlllL·b a111iLdJJc to rhl' ,:-;._.t'\"etal')' COlll'l'rniag Notifications 
the eXi8tence of floo<l hn7,n1·ds in <'nmnnrnitiPs not knowi\ to be flood to othe-r aom
prnne at thP time nf tLr~ init;nl \JPtiikation Jll't>\"·1,]1,,! ht· hy .:::nb:,t>dion i;:un~-t:y offi
(a) of this s~dion hP slut!! JJ1'01·idr si111ilar notiiientions to the chief cers. 
PXP('!ltire officpr:,:; of snch ndditinui,l ('Omn11111itiPS, wlii<"l1 s.l1t1!1 thi'n be 

. .<;\1hj11('I f o tht> requ in 1rH·1tts of snbsect irJll ( b) oft his s1:d ion. 
( d) Formnllv identified Mood-p1·one f'Onmrnnitif's thnt do not <pialifv 

fnr tlie 1u1tion;d· flood infl.urirnCP prngrnm within 0111:• _\'NH' iHtt>r stwh 
ndifif'ation 01· !iv tlu, 1lntr ,-,per·ifo:il Jn :;Pr-tion Jn:Z. 1d1icl1f'\-P!' is !atPr, Supra, 
.-:hall thrl'P11ft0r lw B-nhie<'t to till' fH'OYihiOllS of ·tlint sPdion t'E'latin(r to 
Rood-prnll<' emnm1111itiC"s whir.h rrre not pnrd('ipnting in tlw prog-:i-1m. 

SE(', !2()2. (a) X o. F(•, l{'ntl nffl,·n 0 r H!!P/ll'V sha 1l H 1 ,1·n1·p n 11 v lin:n;1•! ·1 J · 
n:-;:::.isrn/l!'<' fot· :11·1 HJ:,,li11ln or ni11--:ri·u1·nc,1.\ l\\l'/l!b('." o!l HJ111 n Jr1·r. ;1:,, J, 

,i.i. nrti~'PlllllllV:11,•,tt.!:.tt J::, H·,·111,i•l;!:,,,.1 n·t·.111 :--.ia,·r1•t.•1 1·\·:1-:,111 

!l/'P;\ li;\\ 11!'.! .'-!,1'•'!.l! r'.,, 
;\n·,r >-, :->r!J:;ift,d d. ( 

··::ii"\" [ll 

C( :1,,1r1,:'..! 11! '';i' !i:C'!'•;. •.{ 11(1()/1 )l;,1){"\'.J:.I'(' 

)•l'"'!l''.iill, 
fi·,i L1,'li Ft·tl,·J'\ll i11:~tn1mt·ld11l"it\' l'(•:_-;J)lin.-.'.ili!P t'rH· tbl' snp,·rrisinn. 

ap 11·1l\"al. i'P;Z11:!,.tJrJ11, or l:b'lr_tr1\f nl 1,·:;1/.::.;, ~,i•:111~:-- ,,ud l(1id\ ·h~,)l·la
tion~. or~lt111!11l' i1,~11riti\Oll~ :-/'.:ti 11\· r,,_,rl/.:H!Oll ,ro 1.i ;" l''d Lr• u
tini,s 1·,n ,111,! ;,rt, .. ~· ,1., ·, \t 1~,.. ;, ;· ~-. 1·., ,:11~, 
nr ~-i,~1. 1\1·;•;,r :1ll\' !/,"~)] .,, ··n;•,_,;; 11·., :; :j:/'1!','•·'i !"•'~'.i, ·,\•~;·.• 1,1· :1 '.,;:,\,., • 'iill/W 

lrn·nkd m· to !w fn,·,:1: ,: 1n :i~: ·ir; :~ t; .. 1t !. ,;..; !a'Vi! i.:i•!1P.·:~1''.i Ly {\le 
~,f•{'\"C·tni·r [\;': Hll :1t·,,:1 , \ ,,,..:: '",\ ·;:': !!i1:J,\ /itli'.:lf'I\.~ ::111t·.,;,'. (,\C 't'Olfl.· 

llUIJlitY in wl1ici1. .swli ;it·t·a 1:i :-;irunt,•d 1s tht'n )Ml'tll'lj>U!lllg in the 
nptionp! Hood im:mnnr·t' )'d'OJ!l'<llll. 

Jlf:l'R\T, OF' f)[~.\\'TT.H ,\~~IST,\XCE PF:X.\T,TY 

Sr.('. :1n:t ,'~Pdin11 

j~ f!'JW:llf'd, 
1~1.f of thP X:ition.'11 Fl0od T!Hlll'illH'(' ,\('t nf l:IB-~ Repeal. 
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Attachment 1 

Chapter X-Fodercl lnsuranco Adminislrati~n § 1910.3 

age is provickd so as to reduce exposure 
to flood ll:1r.ards; Rrnl 

(8) Hcqttlrc :n~w or H 1Pluce:iwut v;atcr 
supply s;yslcms RnJ :ol' saniJ~u~: :icwa[:e 
systems to b0 dc.slr,:ncd to minlml.::e or 
eliminate i.nfi.Hr:.i.~:un of JlooJ w~tt~r,,s into 
the systems uncl dii:cllar~cs 1rorn the sys
tems into flood v,·r.ter.:;, n.11d n.>~1u1re on
site waste disposal .s,r,:;:t.cms ~a b~ lo<:8.t-cd 
so~as to. avoid itnpairmcnt of lhcm or 
contamination fro 1.11 them during flood
uii;. 

(c) \Vhen the Aclminl.slrnt.<)r has idC'n
·tffled the flood pbin area having- sr,(•cial 
flood Jrnzard:~. :-it,d ~1[1..5 ptu,,·1-:,ed we.Lor 
.surface clcr:tti,.,ns 1or tlic !OU~ycar flood, 
but h~s not ),ro\''.tl<:2d c1~1t2, si:i"I:.:il:nt to 
identify tl:o :·1..::c,d·,\a;; or C'·.X'..,lJl 111;:h 
haz,ucl urea, t:10 ::.1(n'.i~:.1D..DJ.},l..lli.....:;,~;)...\).J.L 
-cont:-c0u:0: '.~:·,:'s_;~~ ''J :···: ; '1 ·. r il'l
.nmnHv fQLLL.!,;_~.'';!l D"''• 

(1) :i.1.!:~b.:9~ re1ulr01nc11ts. of p::--m
,K£.a.p)l(b)ol t1·.,u :sf·-::::9n~ 

(2) :Ueqnir(• nQ,·f CQni"tl"llCiiO'l 0,. s 11iJ
.stantlal improremcnLs of r('t.ictcntial 
structures _w1t.li1Tlt.:1e area 01 $retial 
flood llnznrm ~o ::,t'i"e t:,c !T,1:1.':,t ~'.c)o; 
<mt·Twl1wflju.-:(:n~L.:,1,J 0,".i,-J~cll w or 
above the level of the 100-ye:ir flood; 

(3> RcqLurc 11,:•w cc::..q :·Ge"(:~? ,-·;ub- . 
stantlaT 1lllJ)rtWL·me:1t.,:; o[ no.:1-n,_,;,;,:.;11,:al 
structurc3 w1Dnn the nrea of s;:c,~'inl ilood 
hn.znrcis to h.'1.re 1::ic ~c::1·.-;~ :'\,:>o:· (i:-:t:.::uci
in ba.scrncnt) clcvRtl~rt to or r,il~fio 
lCVt.' o · 1e 1...I <;un· 1JODd c·r, t'-1~;(1 \ !;0r 

lmrnrds to have the Jc,·xcst floor (incluct
ih;i; b'i,\::hc:t\-~l 1.10..t-_, \l ,.o 01 ,r~hn 
lelICYT~~~ .. ~·.id-

cJ) Hf~quire new con:,Ln1r,tion or sub
i,Umtinl ir.1prov1.~mcnl..s o~~tnn 
stnictures \\llllin tnc .irr::ri of ~pCl:!"nl 

. · flood hazards to hn ve thr. lo,;i;·est f1oor 
<includinir ktscmct1L> c:lci'atcd to or 
ahovo tne level of tiw 100-year ilood or, 
togct-ncr \nth :l.tlcnctu.h1., utmt~ auu 
sanitary fariHtic.c;, to ~8 fl~oofcd up 
to the lcrrl of the JOO-year Hood; 

< 4) Des: -;;-irn..tr, a flr}oth'\'o..y for pri.sso.1e 
oL_Lhc wat_cr of theJOO-yeaLflooQ-. Tlie 
sclcc:tion of the floodwuy shall be bu.sect 
on U1~ principle llint the area chosen for 
the nuodway must be Cr.:s.:Jt11ed to carry 
the \',Tt~r.rs of lbc lUO~yco.r flood, \\ith
out i:-,.crc-n~lncr the w::tlBr surlf\.co ele
vation of t!Jut iloo<l more than 1- foot at 
any poinL: 

<5) Proriclc tl1~t cxistln~ noncon
f orm'. nr: 1! ~?~1ill:TH_~-Ifor:C'ii:SY"-Rin.Tf .. fi(Jt 
be e:-:p~nMOUlltnTri.y be mo~ar:
t~red. or reril.lrcd to incorporate flood
nroofirig measures, provided such 
rrv~n:s'.ll"\'":s d•-i not r:<..iSD the level of the 
1oo~ye:1r Houd; and 

(G> P,rohibit nn or encroachments· 
wit:JL•1 th(;' Ll~·:::,,;rrnr. 1)(1 !;~vay1Mt 
W0W\~1friw'""nb1Af,L t~ cn~d 
discliorro the wr..t,:rs rcc;ult,nv. from the 
1 ~f ~::2:~: u, · u,-i7:zg~: t:yi' ::r-r.rtT""1::rcc-c 
on f!ood O~;ht:s 1s fully oh::;ct by· stream 
u_!lEE .. m·e~ 8 . 

\CJ v:!'11:n the Adrninlstrntor lln.s ... ~nth a Uend,mt ulll~ t..v n: td ~J Hl'. :.1 r:; .t~· ....:1,1-

tiru, t-0 be li·),x,p:0.J.C,'.~ uµ :-0 l~l~ 1(;1t.:1 Of 
the 100-ycnr Hooa; and 

(4) In riverm~1Rtion;"'.!J.)Jo\it1e t:hnt 
until n. tlooJr;o.y l,as bc(:n lh~-~-l!~n:ir.cd, 1J,O 
~~,J_ncluQU!KJJJ1-QJ1ll, mqv be P..~:D.WJg,q_ 
·within the flood µh.tin arcn hn Yltii:; ::;pecbl 
flood hazards ur1lcss the UJJplkant, for the 
land use ha-'> ctCillllfistratod tha-t tl1.g_p..I9-
posf'd w:e, wllvn C'11r\\.i~nc,: wHh n ll o~i,cr 
·ei,;j$t l21b[ .::111-<;t . .n1H1-c.!:/J..;.i;d_l!I!J'.Si~V}.l1 t t,Jt .m
crcn..se the water sud.rce clcv:~lii.1n c,r tlrn 
100-year floOd more ·ti-Jan 1 .foo1,, nc any 
poiht. 

·. identified the con:::.tal 1100d pJa.Jn nrea. 
hn.vl;;!J special flood hn·,:-:r.c\s, hns pro
v:ct,.'d wat1'r s11r.ff\~~ elni:i.tlon d~t-il, for tl;le 
100-ye;.1.r r:ood, n.nrJ has idcntitil3d the 
cci\f-tnl hi;~h h:1zc.rd area, the hnd use 
nnd control men.sure::; adopted by the lo-

--td) \Vhen the Aclminbtrr~tor Jw..s iden
tified the riverine flooct pl:lin nr('a h-avllig 
special flood lrnz:ards, hn.:· pro•,;d 1:d ·,rn tcr 
.surface elevation dntn. fot .. t.-~-:.e 100-yc-.1r 
flood. and ha.s pro\'lctcd noodw:1.y da t~. 
the lurid u::c and control rnt·:1.,0:urcs 
adopted by t..hc commwuly .lOr tl1c Hood 
plain mu.s.t---. 
-rlJ'"rJiiet the requirements of para
graph ( b) of tr11:.: ,,t:dl\ln; 
l2f'""'RcqtHrc nc·,r Constructten or sulJ
s_tontial~,:.;r(l,(C'.:.:).i'i~.'.:;; of :·0.~tcl0iiTS1 
structures within tllc nrc-a of sµednl 1li.:::_0d 
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cal governm~nt for the. ~god plain 
mu~t- ... 

(11. :-.Isi·t the reqll..lrcn1ents of para
graph ib) of G1is .sectioa; . 

i':D. Re,1·11ire HC'i'." constrnction or sttb
staI1t.ial · iwprovcmr.nts of residential 
.stnicturcs r:Jtli~a U.e c.rca of ·.spc0lnl 
fl.cod· hazards to bn.ve the lowc.st floor 
linr.1nctfn~ bJsemcnt) elevated to or 
,iboYu tk .. Jc-:,.el of the 100-Yi:'ar flood: 

(3) R~quire new constructio11 or sub
.stant!nl i"mpl'ov.cments of nonresidential 
:,t;'tl':/utc.5 wJWin Urn r.rc:\ of cr,er.iul 
Hood hazurds to hn..ve the low~st floor 
Oncl,1ding bnsement) el~vntcd to or 
abov,:,, the lc1·el of the lCO-.vcar flood or, 
to1::-thr:r ,·::tb nt.f<:ndnnt utility und 
sa11H~t:·:,· fat:!lities. to be f;ooJprcofect up 
to the ·rc,·cl of the 100-yci:.r flood: 
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concerning the elevation <In relo.tlon to cellars in accordance with § l910.6(b) 
mean se[l. level) o.f t11e lowest floor Ou- c0 J • 
eluding basement) of the stnicture and, ... <6) Mu.st require new con.struction 
where the lowest floor is belo,v grade on wsJ rn~::il inwro·.·qn}('l1ts or non
one or more sides, the elcvu·tion of the n:.'Sldi~ntl'.11 f:tnirlurcs \\'iU1in lhc nrl'-a of 
floor immediately above, nnd {Ii) main- s1>CTiTl~a1.: ru ·; for wi"iTi:Tit!OW 
tain a. record of all such information with !lood c:t";l,:.i'.)\I'> have Geen JJl'o';wed tO 
the official designated by the community h~sc the lo·;:c:-,£ Hoot' (mcl;id!ng Gn.sc .. 
wider S 190fL2203) (li); mrrnli elc~·c1ted £o ot' nuvvc Lile ncVel o! 

(5) Must in rivering situations, sub- CTii?l]O~yct~r liood, or toLsemer wlih n.t
mit to the Administrator evidence of co- tcndll.nt utHitv o.nd snrnlnry 1nc1!1bes lo 
ordination with upstream, downstream be flood-proofcli to or nbove the level 
or adjacent comrnunHies adversely af- a.! tile 100-yenr fldod m accoHllihce Witlt 
fected by any devclopmer~t. fill, en- the sfondDl'Cis for completely tlood
croachment, 01· alterri.tion 01· relocation v1'oolcd slrn.clurcs contamed \\·nhm sec-
of a watercourse; lions 210,3.1 FPl or 210.2.2 FP2 of Urn 

(6) [Reserved l U.S. Army Corps of Euginccrs Publica-
(7) [Reserved} tlon en.titled "Flood-Proofinq Regula-
(8) [ReservcdJ tlon.c.:," June 1972, GP0:10730-505-026 
(c) When the Administra.tot· llns iden- Edltlon or nny subsequent edition 

tlfled the flood phln area llavin:; speciul therel1); 
flood hazards by t.he notice of a finnl 1 ?l Must µ,roridc tlut where Dood
flood elcrntimi delcrmlnn.tion which pro- ;irooflng i:,; UtiJi;·ecl fol' a pal'ticulnr struc
'\•ides \\'ater surface elcvo.tivns for the ~urc in. accordance wHll p,11·ng-raµhs 
100-year flood within cel'tain nreas of lcJ f6) of this sectlon or (b-) (2) of 
special flood hazurcls, but the Aclminls- ~ 1910.6, n rcr;i.~tcred profct.:-'!ona.1 engi
tra.tor hns not ident.ificd [\, iloodway or necr Ol' nrel1itcc~ t-h:\ll certify tllat the 
coastal high hazard area, the conm1U- floodproofing methods are rensonab1y 
nlty: adequate to ~·ithstn-nd the flood depths, 

(1) Must require building pcnnits for pressures, vclocitles, impact and uplift
all prd'po~cn c0u,;•_ n1d ion ol c· ~U: !.!.ll:,_ forces and other fn.cto1·s associated with 

· pruvt•n11.:1ic, m n.~.~-r~;1,J,t ,,.Ln n~·,,,1 ' "- the 100-,ye,u· Hood, and a rccol'd of such 
s ecml flood hazards: certificates shall be maintained with the 

(2l 1'.Iu.,.r n'qtilrc ti:e l't:!Ylc'.i.: of ll11i.ld- om,_,ifll dr~iimnlBd by the communit.y 
)ern11C np;J!~c.ll;•,n.-.. ~or L•:h\ tul1- undel' ~ l00D.22ll31 nu; 

s rue 10n or 0u,i,.~mt1a improvements (8) r..tust (i) obtuin information. at 
w10\m Cl\C '-:,_::-,., 11:~~l!l :1..y:l i\;;'. ,!.'r7T')~nl lhc time a buildin; permit is issued for 
rlood hazrtrds Lo :1:1i<ure ~nJ.t me propo.:;ed a new structure or substantial improve. 

e o 1 11w1m 1:ir,- pre n ncn. c ment located wilhin the identified flood 
homes 1s uc.'.;1~:;nuc ~ol' moailiedi and. plain areas huving·special flood hazards, 
a.nc1iotr.d to ~,r,.··,,.:: 1E ilt.1~J~!i"1;1, r.:ou;ip:;e concen1in::; the elevation dn relation to 
or lo.tend movi:inetl\i nl Elle s~rncLme; mean sea level) of the lo\'ieSt floor (in-

(3) Must reriulre the 1·e,·lew of the cludlng basement) of tlle stn1clure. and. 
subdiv1::;ton prop,, .. :Ll-. ,:ud o=rn:,r i.,J·onosl'd where the lowest ilooi' is below grade on 
new de\·r.h: ,mrnu ',\·,fiiTnl.'T:El'1(!_01_plal_l} one ot' more sides, the elevation of the 
a.nm hanu:; $l'L'(~.·l 11c"Jd n.\z,c~nfo to 3.')- floor.immediately ubove, and (ii} mo.in
slii'CThac ( l! ,.1JI ,,,uc!1 1.,t'!)!h):;~11:) [1:·c con- taln a record of all .such information 
.sfofont wifo we lll't'n to n;111nn1zc liuod with tho orncial dcsi~;nn.led by the cow
G.rutuu;e, (H) all pU!J!lc utliltrc:; and Lt- munity under§ 1900.22(13) Ul); 
cilltk--s, sucll o.s sewer, G•IS, c:cctrical and (9} :-,.ru,,t require \Vil!1in the arcn o( 
water systems a~·1i foc,1led und con- ~;peclP.l flvocl haz<.crds for nc\Y muhilc 
structcd to minimize or climin:itc flood home parks for expansions to exlstinr.r 
damage; and (iii) ac!criniit;c cJrclinJrie is mobile home po.rk.s, and for new mobile 
provided (10 as to redtke tl!q1u,'>ilil.) fo llooU homes not in a mobile home park and !or 
bazaras: exi.'~ting mobile home par:.::s where the 

(4) l\fust rc(1uire nev,,.- or repln.cement repair, reconstruction or improvement o! 
v:ater supply systems nncl snnit[li.'Y sew- streets, utilities und po.ds equals or ex:
age systems i;;;iU1ln ti1c Hood plain areo. ce1ods 50 percent oi: lhe vnlue of U1e 
having special flcod ht1znrds to be de- st.r1:1ets, utilllies n.nd pads bpforn lhe r~
signed to minimi1.e ot· eiiminate in.flllrn- pn\r, reconstniction or imprnvement h:ts 
tion o! flood walcrs into the sysLems and commenced, that (i) ground o.ncilors iol' 
discharges from the s;,·stem iut.-0 flood lie downs nre requireU in accordance 
waters. and re{ltilrc on-site wt1stc dis- with the Mobile Home lvLrnufo.cturers 
posal systems to be located sons to avoid .'\.s:.,oebtion standards or :-;t:,ndards de
impaii1nent' of lhcm 01· com:uninatlon tcl·n1i11ed by U1e i\<ln1inLtn1tr1J', fill 
from them dul'in; or subsequent to stc1ncls or lot:-; arc C"l0vr•t:.0cl on comp:1ct.ed 
fiood\i1g; fill or on picl','i \Vitl1ln ,Hens of ;,:pechl 

(5) r,.rrn;t require nc·.1· ro1~slruction. flood hazards for whki1 bnse .nood eleva
and r,ciG.;t.:1nu:·tI J1~1;Jr•J'.,.':ne11ts 01 re~·i~ ti0ns hnve been provided, so ·that the 
~en tied s~~~'.!l tile_:).~~ · 1owcst floor of the home will be at or 

· t " , ...... , .. ,.,, "" · 1 1,,.,, ::ibo'.c tbr.:: 100-rear flood Jr.·:·~l. riii! r..d~-
ri~L:1.;:;;·.:,~·.:~.:'1; ~,- .· ;,:."::,_L:,;~ .. ;.;,~ u11:it·: ~,1r:·ar:c: dn11na•.£'] and (::1:;y ~1cr,e;.:s 

· · · · 1 · ·, r'.:.1,· ::,, l1:.tt:'.·:1e i.~ pro~·i:l,:td. ,u:d tiv1 in w~ !f,2£VL~~"'~'.;1'.'.::<;·~: .. : ,-·/, ','.~:··"\~~'.:: ;·~ ... ~·-~·'~[ i~1·:~wc0 ot eicv:.•;,.;a on :J<,~r::.:, ;.;.i_.· :.rn 
the rnu-vc;.:r r!m.u ur .... ~:;s i,ie Lu1.n- hir;oe enoug-!1 to J:l:l'mit Atr:ps, pier !onn
munity ls grn.nLcd ::i.n e:,ccµUon fo1• the ch1.Llorn are plnced on stab!e soil no more 
allowance of ba.semenls ancl/or storm than 10 feet apart and steel reinforce~ 
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ment ls provided for piers more than 6 
feet high; 

(10) Must require within the a.ren of 
speclal flood hazards for moblle homes 
moving into existing mobUe home parks 
where concrete pucts for the placement of 
mobile homes are in existence and where 
streets and utJlity connections are in ex
istence tlrnt m ground anchors for tie 
dO\vns are required in accordance with 
the Mobile Horne Manufacturers AssOci~ 
·ution standards or standards determined 
by the Administrator, (ii) the fact that 
the mobile home is being located in n. 
flood plaln aren. ha\ing special flood 
hazards is disclosed to the mobile home 
and/or lot purchasef or lessee in the 
purchase contract, deed or lease. and 
(iii) an evucun.lion plan indlcn.ting al
ternate velliculur access and escatie 
routes is filed 'With Disaster Prr.pi1.red
ncss Authorities: 

(11) !iru.~t rcqufro the st(lmbrd.c.: of 
punw:rn.ph lb) ol ITus scntun \i;nnin a·.,,v 
no·oa·-pla1n area nat:!l'\.'~tnr-ttcotr 
lrn.z~1ni:~ lot· \1,Ti.1C'.,1 mbe Lmi-1 c!1! .. t
Tioi!T"Tia1 e l\uC !,,,.i:I'rl'.')""'"•"•", .. =,----

1.12; MU.st, 1!i LVt'illle SLUJtions, sub-· 
mit to the Adm.inlstrator evidence of co
ordination with upstream, dowtistream, 
or adj(\cent communities r.clvNsr.ly nf
fect.ed by any development, nu, encro;1ch
ment, or alteration or relocation of a 
watercourse: 

(13) Must require in riverine situn
t.icrt1s. tlli1L Utitli a IIIJochrnv Im;;; b~ 
b;lsl,,.a, i\lJ d,(', L!,:,c,<.1,!.!l :,,':~t ,Ht. t:~· 
be pernucted withm tne 1!06UT1mmam 
h:1.vm~ ~pccrnl hood li:1;-:nl'L,S Wt· whit:u 
b,be ilMd t!!CUC!bi\5 li::Ct! j,.~,1:7'rTt::'U
v\C,"';\}Ul ITi.\C::Slt ..... i3di:Ti.1LJT'.i''":"lJ'!'',:(tT.]~\ ~. P: '! 
c.1n11.um:trve<.'fff•)ct of tLc t,1'TI'PV7-~ .. (rn.,:", 
\ 1;hc11 combu~rrrtnr--mt1e1 cx .... ,.n,~ 
nnu 1\;~(.,•.it1'.iliT\~1t:,If\Jf0'til:.-:-:-~-r,~ 
sl~i111ln1· 11ature, r~·TITfiOLfiiCT[:'.''"-IYtr'.i'ITT",""\P.:1-, -
~ 1fff1'ic l] e lCUtiO ll'""lJ't"""thC E,)- ., crr-rt::;;:;;t
rnoro tli~1.n I t,,ut :h ,1 ... ~ 1>..,uiiJ .L~ 
i:n_e communi.;y; . 

(J1 WJ\ell ttle Admini::;trntor has !de11-
l..iDed llie 1l0Gd plain ars:::i i1<,;~::::; t,µ,:,c;:d 
flucd lrn::::n1'.:> by r..:i.c n8tiQB o: :: !1:1::l 
l1ood elevation cleterminn.tion wl1iclt pro
vides water sw·foce elernt!on3 for the 
100-yea-r !lood within certain o.reus 0£ 
.special flood hazrnds, and the Atl!nlr:Ls
trator has p1·ovided fioodwa.y data, the 
community: 

\1) :Must meet the rcquircme11ls oi 
parngrnplls (cl (1) througl1 (c'1 il2) of 
this section; 

(:JJ [Ile.scrvecll 
(3) lR-€servedJ 

(5) rR-e.')ervedl 
/Gl Mu.st prohibit. wnli!n the desig

nntect ffoodwn:v, flll. encronshnw!'t~. nnd 
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Attachment 2 

Soil Conservat.ion Service 
Fort Worth, Texas 
February 19, 1976 

LEVEL OF PROTECTION FOR PROJECT FORMULATION 

AND EVALUATION FROM AN ECONOMISTS' VIEWPOINTll 

MANY FACTORS MUST BE CONSIDERED IN THE 

FORMULATION AND EVALUATION OF ALTERNATIVES FOR WATER AND 

RELATED LAND 'RESOURCE PLANNING AND DEVELOPMENT, ONE OF 

THE MOST IMPORTANT FACTORS IS LEVEL OF PROTECTION, SEVERAL 

LEVELS OF PROTECTION MUST BE CONSIDERED IN ORDER TO MAKE 

PROPER EVALUATION OF PHYSICAL AND ECONOMIC EFFECTS, LEVELS 

OF PROTECTION FOR A SPECIFIC PROJECT AREA OR PROJECT SUBAREA 

MUST BE BASED ON THE _COMPONENTS EXPRESSED BY THE PUBLICS, 

PRINCIPLES AND STANDARDS PUBLISHED BY THE WATER RESOURCES 

COUNCIL SPECIFICALLY CALLS FOR PUBLIC INVOLVEMENT, COM

PONENTS EXPRESSED BY THESE PUBLICS MUST INCLUDE EXPRESSION 

ABOUT THE TYPES OF LAND USES DESIRED WITHIN THE PROJECT AREA, 

WHEN THESE LAND USE COMPONENTS ARE CONVERTED TO 

COMPONENT NEEDS, IT WILL BE NECESSARY TO ESTABLISH WHAT LEVELS 

OF PROTECTION ARE NECESSARY TO SUSTAIN DESIRED LAND USES OR 

LAND USE CHANGES, WE ECONOMISTS, AS A PART OF THE PLANNING 

]j Prepared for presentation by Thomas C. G. Hodges at Economics Workshop 
in Fort Worth, Texas, February 24-26, 1976. 
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TEAM, WILL NEED TO CALL ON VARIOUS PHYSICAL SCIENTISTS SUCH 

AS SOILS SCIENTISTS, AGRONOMISTS, BIOLOGISTS, URBAN PLANNERS, 

FORESTERS, HORTICULTURISTS, ETC,, TO HELP SET THE PHYSICAL 

EFFECTS ON LAND USES WITH VARIOUS LEVELS OF PROTECTION, THIS 

IS NOT AN EASY TASK, BUT WE NEED THE OBJECTIVE APPRAISAL BY 

THESE SPECIALISTS TO HELP SET THE BASIS FOR LAND USE REQUIRE-

MENTS AND PROJECT EFFECTS, APPRAISALS OF A RANGE OF EFFECTS 

WILL HELP THE PUBLICS MAKE PROPER DECISIONS REGARDING LAND 

USE DESIRES AND THE MINIMUM LEVELS OF PROTECTION NEEDED TO 

SUSTAIN OR BRING ABOUT DESIRED USES, 

LEVEL OF PROTECTION OR LEVEL OF DEVELOPMENT IS AN 

EXPRESSION OF THE STARTING POINT OF A. WATER AND RELATED LAND 

PROBLEM IN A WATER RESOURCE PROBLEM AREA, foR EXAMPLE, IN 

UPLAND PROJECTS THE LEVEL OF FLOOD PROTECTION MAY BE EXPRESSED 

AS THE PERCENT CHANCE OR EQUIVALENT FLOODING BEGINS, FOR 

FLATLAND WATERSHEDS, LEVEL OF PROTECTION MAY BE EXPRESSED AS 

THE AREA PROTECTED FROM DAMAGE CAUSED BY PRECIPITATION FROM A PER

CENT CHANCE RAINFALL EVENT, LEVELS OF PROTECTION MAY ALSO BE 

EXPRESSED AS THE PERCENT DAMAGE REDUCTION OR THE TIME AND 

REMOVAL RATE DEPENDING ON THE TYPE OF DAMAGE AND THE UNDER

STANDING OF THE PUBLICS, FOR RECREATION, IT IS THE NUMBER OF 

USER DAYS PROVIDED, 
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LEVELS OF PROTECTION CnEVELOPMENT) NEED TO BE 

DETERMINED FOR ALL ALTERNATIVES INCLUDING THE WITHOUT PROJECT 

ALTERNATIVE, WITHOUT PROJECT CONDITION ESTABLISHES THE 

DEGREE OF PROBLEM FLOODING, DRAINAGE, EROSION, OR SEDIMENT 

THAT WATER RESOURCE MEASURES ARE BEING FORMULATED TO PROTECT 

AGAINST, 

THE ECONOMIST IS INTERESTED IN LEVELS OF PRO

TECTION MOSTLY AS A BASIS FOR MAKING CLAIMS FOR VARIOUS 

BENEFITS, HE NEEDS TO KNOW WHAT LEVEL IS NEEDED TO CAUSE 

LAND MANAGERS TO USE A PROBLEM AREA MORE INTENSELY, AND THE 

LEVEL AT WHICH LAND USE CHANGES ARE EXPECTED TO BE MADE 

EITHER TO A HI~HE~ OR LOWER DEGREE, LEVELS OF PROTECTION 

ARE A PART OF FLOODWATER DAMAGE EVALUATIONS IN THAT THEY ARE 

CONSIDERED IN DEVELOPING MONTHLY STAGE DAMAGE FACTORS, 

IN MANY CASES IT WILL BE THE JOB OF THE ECONOMIST 

ON THE PLANNING STAFF TO WORK WITH THE VARIOUS SPECIALISTS TO 

ESTABLISH THE PHYSICAL NEEDS OF VARIOUS LAND USES AND THE 

EFFECTS OF VARIOUS DEGREES OF WATER MANAGEMENT OR FLOOD 

CONTROL, THE MOST DIFFICULT PART OF THIS JOB IS TO INFORM 

THE SPECIALISTS ABOUT WHAT WE NEED TO KNOW, IT IS DIFFICULT 

TO BREAK THROUGH ESTABLISHED THOUGHTS AND TRAINING TO GET 

SOME PEOPLE TO THINK IN TERMS OF WHAT HAS BEEN NEXT TO 
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1MP0SS[BLE, IN THE PAST, WE HAVE OBTAINED INFORMATION 

ABOUT FLOOD FREE Y[ELDS, FREQUENTLY THE SPECIALIST 

STARTED WITH THE IDEA THAT IT IS NOT PRACTICAL TO PLAN FOR 

FLOOD FREE CONDITIONS WITH THE LAND USE AND PROBLEM AREA 

IN QUESTION, WE SWITCHED HIS THINKING AND HELPED HIM 

UNDERSTAND THAT WE WEREN'T ,PLANNING FOR FLOOD FREE CONDITIONS, 

BUT WE NEEDED HIS JUDGEMENT OF FLOOD FREE YIELDS FOR OUR 

ECONOMIC EVALUATIONS OF DAMAGES, 

THIS SAME TYPE OF THOUGHT DIRECTION IS NEEDED 

TO HELP ESTABLISH THE MINIMUMS NEEDED TO CHANGE AND/OR SUSTAIN 

LAND USE DESIRES OF THE PUBLICS, SURELY WE WILL NEED TO 

PLAN FOR A HIGHER LEVEL OF PROTECTION FOR COTTON THAN IS 

NEEDED FOR PASTURE, THE PHYSICAL SPECIALIST NEEDS TO LET US 

KNOW WHAT HE THINKS WILL HAPPEN TO YIELDS FOR SELECTED DEGREES 

OF FLOOD PROTECTION, HIS JUDGEMENT IS NEEDED TO ESTABLISH 

WHAT LEVELS OF FLOOD CONTROL OR WATER MANAGEMENT CONTROL WILL 

CAUSE LAND USE SHIFTS AND SHIFTS TO HIGHER OR LOWER MANAGEMENT, 

THE FIRST STEP IN ESTABLISHING THE LEVEL OR AMOUNT 

OF PROTECTION NEEDED IN A SPECIFIC PROBLEM AREA IS TO ANALYZE 

THE WITHOUT PROTECTION CONDITIONS, THIS, IN MOST CASES, WILL 

REQUIRE COLLECTING DATA ABOUT PRESENT CONDITIONS AND PROJECTING 

THESE TO REPRESENT CONDITIONS EXPECTED DURING THE EVALUATIONS 

PERIOD WITH NO WATER AND RELATED LAND RESOURCE DEVELOPMENT, 
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AFTER WITHOUT PROJECT CONDITIONS ARE ANALYZED, 

WE CAN DETERMINE THE VALIDITY OF COMPONENTS EXPRESSED BY 

THE VARIOUS PUBLICS, ALSO, WITH THE "PUBLics'"HELP WE 

" MAY DETERMINE THAT THE WITHOUT PROJECT ANALYSIS SHOULD BE 

ADJUSTED, 

ARMED WITH THE WITHOUT PROJECT ANALYSIS AND 

COMPONENTS EXPRESSED BY THE PUBLICS, WE CAN WORK WITH THE 

PHYSICAL SCIENTISTS TO MAKE THE JUDGEMENTS ABOUT THE AMOUNT 

OF PROTECTION NEEDED TO SUSTAIN DESIRED LAND USES AND THE 

AMOUNT OF PROTECTION NEEDED TO BRING ABOUT DESIRED LAND USE 

CHANGES AND MORE INTENSIVE LAND USES, 

IT MAY BE NECESSARY TO EXPRESS LEVELS OF 

PROTECTION DIFFERENTLY FOR VARIOUS WATERSHEDS, IN SOME 

CASES THEY MAY BE EXPRESSED AS PROTECTION FROM A PARTICULAR 

SIZE STORM EXPRESSED AS AMOUNT OF RAINFALL, IN ANOTHER, IT 

MAY BE EXPRESSED AS A PERCENT REDUCTION OF DAMAGE AND ANOTHER 

MAY BE AS A PERCENT CHANCE OF FLOODING, 

IN FLATLAND WATERSHEDS DEALING WITH COMBINED 

FLOOD AND DRAINAGE PROBLEMS, LEVELS OF PROTECTION ARE 

USUALLY EXPRESSED AS REMOVAL OF RUNOFF FROM A PARTICULAR SIZE 

STORM WITHIN A TIME FRAME SUCH AS A 24 HOUR PERIOD, IT WOULD 
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SEEM THAT LEVELS OF PROTECTION SHOULD BE EXPRESSED IN THE 

TERMS BEST UNDERSTOOD BY THE PUBLICS INVOLVED WITH THE 

WATERSHED BEING PLANNED RATHER THAN THE SPECIFIC CHOICE OF 

A SPECIALIST INVOLVED IN PLANNING, 

THE ECONOMIST WILL NEED TO ANALYZE LEVELS OF 

PROTECTION TO SHOW THE PUBLICS THE ECONOMIC EFFECTS OF EACH, 

THIS WILL HELP THE PUBLICS BETTER UNDERSTAND THE CHOICES 

WHEN SELECTING THE RECOMMENDED PLAN, WHEN AN ENTIRE PROJECT 

AREA IS LOW INTENSITY USE AS WELL AS THE PROBLEM AREA, WE 

WILL NEED EXTRA SUPPORT TO PROVIDE HIGH ENOUGH LEVELS OF 

PROTECTION FOR CHANGED LAND USE IN THE PROBLEM AREA, WE 

WILL NEED SUCH SUPPORT TO CLAIM ENHANCEMENT BENEFITS IN 

SUCH CASES, 

LEVELS OF PROTECTION BECOME THE SUPPORT FOR 

ECONOMIC EVALUATIONS, WE NEED SUPPORT FROM PHYSICAL SCIENTISTS 

AS WELL AS PROJECT SPONSORS, 
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Attachment 3 
Soil Conservation Service 
Fort Worth, Texas 
February 20, 1976 

MAXIMIZATION OF NET BENEFITS l! 
IN WATER RESOURCE PROJECT FORMULATION 

. USDA PROCEDURES FOR PLANNING WATER AND RELATED 

LAND RESOURCES CALL FOR PLANS TO BE FORMULATED TO IMPROVE 

THE QUALITY OF LIFE BY MEETING CURRENT AND PROJECTED NEEDS 

AND PROBLEMS AS IDENTIFIED BY THE DESIRES OF THE PEOPLE, 

THEY SHOULD MAKE CONTRIBUTIONS TO SOCIETY'S PREFERENCES FOR 

NATIONAL ECONOMIC DEVELOPMENT AND ENVIRONMENTAL QUALITY, 

THE PROCEDURES ALSO CALL FOR THE ACCOUNTING OF 

BENEFICIAL AND ADVERSE PROJECT EFFECTS IN FOUR ACCOUNTS; 

NATIONAL ECONOMIC DEVELOPMENT, ENVIRONMENTAL QUALITY, 

REGIONAL DEVELOPMENT, AND SOCIAL WELL BEING, 

Jo ACHIEVE THE EXPLICIT PLANNING OBJECTIVES OF 

NED AND EQ IN THE PLANNING OF WATER AND RELATED LAND RESOURCES, 

AT LEAST ONE ALTERNATIVE PLAN MUST BE FORMULATED TO OPTIMIZE 

NATIONAL ECONOMIC DEVELOPMENT AND ONE TO EMPHASIZE. ENVIRON

MENTAL QUALITY, ALTERNATIVES TO THESE TWO PLANS REFLECTING 

TRADE OFFS, BY COMBINING COMPONENTS OF THE TWO OBJECTIVES 

1/ Prepared for presentation by Thomas C. G. Hodges at the Economics' 
- Workshop in Fort Worth, Texas, February 24-26, 1976. 
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ARE TO BE FORMULATED, ALL ALTERNATIVES INCLUDING THE 

NED AND EQ PLANS ARE TO MEET LOCAL, STATE, AND PROGRAM 

CONSTRAINTS (ITEM BIN nlNFORMATION FOR IMPLEMENTING 

USDA PROCEDURES, ISSUED AS ATTACHMENT TO ADVISORY W-6, 

RB-7, RC&D-4, DATED FEBRUARY 6, 1975,n) AND MUST SATISFY 

THE FOUR TESTS; ACCEPTABILITY TEST, EFFECTIVENESS TEST, 

EFFICIENCY TEST, AND COMPLETENESS TEST, 

WITHIN THE PLANNING FRAMEWORK OF MEETING THE 

PROBLEMS AND NEEDS EXPRESSED BY THE PEOPLE, SATISFYING 

LOCAL, STATE, AND PROGRAM CONSTRAINTS AND SATISFYING THE 

FOUR TESTS, THE NED PLAN IS TO OPTIMIZE NATIONAL ECONOMIC 

DEVELOPMENT, EXPRESSED IN OTHER TERMS THE NED PLAN MAX

IMIZES NET BENEFITS, THEREFORE, MAXIMIZATION OF NET 

BENEFITS APPLIES TO THE FORMULATION OF THE NED PLAN, 

MAXIMIZATION OF NET BENEFITS IS A FUNCTION OF BENEFITS 

AND COST WHERE BENEFITS EXCEED COSTS TO THE GREATEST EXTENT, 

GRAPHICALLY SHOWN: 

$ 

% CHANCE 
LEVEL OF PROTECTION 
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STEPS FOR MAXIMIZATION OF NET BENEFITS ARE: 

1, COMPILE NED COMPONENTS FROM THE LIST OF PROBLEMS 

AND NEEDS IDENTIFIED BY THE DESIRES OF THE PEOPLE, 

2, EVALUATE WITHOUT PROJECT CONDITION, 

3, DETERMINE WITH APPLICABLE SCIENTISTS, THE LEVELS 

OF PROTECTION AND OTHER CHANGES NEEDED TO ACHIEVE 

THE NED COMPONENTS, 

4, FORMULATE AND EVALUATE ALTERNATIVE PLANS WHICH 

SATISFY NED COMPONENTS TO DETERMINE WHICH PRODUCES 

THE MOST NET BENEFITS, 

5, MAKE APPLICABLE CHANGES IN THE PLAN THAT PRODUCES 

THE MOST NET BENEFITS TO MAXIMIZE NET BENEFITS, 

THE DEGREE OF DETAIL INVOLVED IN EACH STEP DEPENDS 

ON THE REQUIREMENTS OF THE PROGRAM UNDER WHICH PLANNING rs 

AUTHORIZED, FOR EACH PROGRAM AN ANALYSIS rs NEEDED TO SHOW 

THAT THE NED PLAN MAXIMIZES NET BENEFITS IN ORDER TO MEET 

USDA PROCEDURES FOR PLANNING WATER AND RELATED LAND RESOURCES, 
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RIVER BASIN PLANNING IS GENERALLY BROAD IN SCOPE, 

INVESTIGATIONS AND ANALYSES ARE DIRECTED TOWARDS IDENTIFYING 

COMPONENT NEEDS FOR A REGION AND SUBREGION AND THE TYPES OF 

TREATMENT MOST SUITABLE TO PROVIDE THE COMPONENT NEEDS, 

MAXIMIZATION OF NET BENEFIT ANALYSIS MUST BE SCALED TO THE 

INTENSITY OF THE OVERALL STUDY, 

PL566 WATERSHEDS AND RC&D PROJECT MEASURES ARE 

SMALLER; THEREFORE, COMPONENT NEEDS ARE IDENTIFIED FOR MORE 

DEFINED PROBLEM AREAS AND ARE STATED MORE SPECIFICALLY, 

PROBLEM AREAS ARE DIVIDED INTO EVALUATION UNITS AND THESE 

ARE DIVIDED INTO REACHES BASED ON LAND USE AND HYDROLOGIC 

AREAS, THE REACHES ARE MADE UP OF CROSS SECTION AREAS WHICH 

FURTHER SPECIFY PROBLEMS, NEEDS, AND EFFECTS, WITH THIS 

MORE DETAILED DATA, EVALUATION OF SPECIFIC PROBLEMS AND NEEDS 

AND EFFECTS ARE IN ORDER, WITH THE IDENTIFICATION OF SPECIFIC 

PROJECT MEASURES FOR IMPLEMENTATION ANALYSIS OF MAXIMIZATION 

OF NET BENEFITS IS MORE DETAILED THAN FOR RIVER BASINS, 

RC&D PROJECT MEASURES ARE USUALLY DEVELOPED FOR 

A. SPECIFIC COMPONENT NEED WITHIN A SMALL PLANNING AREA HAVING 

FEW OTHER COMPONENT NEEDS WITH LIMITED OR NO CONFLICTS, 

ALTERNATIVES ARE FEW; THEREFORE, ANALYSIS OF NET BENEFIT 

MAXIMIZATION IS USUALLY A LESSER TASK THAN FOR PL566, 

-4-



Attachment 3 

MAXIMIZATION OF NET BENEFITS CALLS FOR THE 

EVALUATION OF ALL SIGNIFICANT NED EFFECTS ESPECIALLY 

THOSE THAT RELATE TO COMPONENTS AND COMPONENT NEEDS, 

IN ORDER TO MAKE THE SEVERAL NEEDED EVALUATIONS, IT IS 

NECESSARY TO SET ESTABLISHED LEVELS OF PROTECTION OR LEVELS 

OF DEVELOPMENT REQUIRED TO BRING ABOUT THE PUBLICS' DESIRED 

EFFECTS, SOME OF THESE EFFECTS ARE CHANGED LAND USE, 

MORE INTENSIVE USE, RECREATION DEVELOPMENT, MUNICIPAL AND 

INDUSTRIAL WATER SUPPLY, IRRIGATION EFFECTS, DRAINAGE 

EFFECTS, SEDIMENT AND EROSION DAMAGE REDUCTION, AND 

SAVINGS IN FUTURE COSTS, ALTERNATIVE PLANS MAY PROVIDE 

DIFFERENT LEVELS OF PROTECTION, AND THEY WILL NEED TO BE 

ACCOUNTED FOR IN THE BENEFITS ANALYSES, 

FOR RIVER BASINS THE MAXIMIZATION OF NET 

BENEFITS ANALYSES MAY BE A COST ANALYSIS, IF THE DESIRED 

EFFECTS ARE REACHED BY DIFFERENT TYPES OF MEASURES THE 

LEAST COSTLY SYSTEM WILL YIELD THE MOST NET BENEFITS, 

FoR WATERSHEDS AND RC&D PROJECT MEASURES, PHYSICAL 

AND ECONOMIC DAMAGES AND EFFECTS ARE REFINED AND LOCATED TO 

SUCH A DEGREE THAT DIFFERENCES BETWEEN ALTERNATIVES ARE 

MORE IDENTIFIABLE, USE OF COMPUTERS TO MEASURE AND EVALUATE 

THESE EFFECTS MAKES IT MORE PRACTICAL TO EVALUATE ALTERNATIVES, 
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FORMULATION AND EVALUATION OF ALTERNATIVES 

STARTS WITH THE MINIMUM LEVELS OF PROTECTION AND MINIMUM 

LEVELS OF DEVELOPMENT NEEDED TO SATISFY COMPONENT NEEDS, 

HIGHER LEVELS ARE ADDED UNTIL THE NEXT INCREMENT DOES NOT 

PRODUCE EQUIVALENT BENEFITS, THE NED PLAN WITH MAXIMUM 

NET BENEFITS IS ONE THAT PROVIDES COMPONENT NEEDS AND MEETS 

PROGRAM CONSTRAINTS, AND THE FOUR TESTS; ACCEPTABILITY, 

EFFECTIVENESS, EFFICIENCY, AND COMPLETENESS, 
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EVALUATION OF DRAINAGE ON FOREST PRODUCT PRODUCTION 

by 

Robert J. Terry 
Resource Planning Specialist 

Southeastern Area, S&PF 
Forest Service, USDA 

This subject that we are about to discuss is probably one of the most 
controversial subjects today, outside of, maybe, clearcutting of our 
National Forests. There have been more research and studies undertaken 
over the past thirty years with less concrete facts learned than on any 
other subject. You can find research, and good research by outstanding 
researchers of industry and Forest Service, that will prove anything you 
might want to prove on this subject. The more you dig into drainage benefits, 
and the more you talk with knowledge people, the more confused you 
become--but this is understandable. Forest research takes several years to 
complete and management practices change in the meantime. 

So, when you begin looking deeper into the research and comparing methods, 
sites, purposes, etc., you find many causes for confusion. Most research 
was done on natural stands of pine; many were done without regard to 
soil types or stocking rates. Very few studies have been carried out using 
superior seedlings and management practices that are used today. This will 
be discussed in more detail a little later. 

What I am going to attempt this morning is to give you a little background 
in reasons for drainage, then attempt to explain the steps that I use, 
right or wrong, in evaluating drainage on forest lands. 

My experience'is limited mostly to the coastal area of Georgia, with some 
experience in Florida and South Carolina. Because of the competition for 
stumpage in south Georgia, prices are high and, therefore, management 
practices may be entirely different than in the states where you work. The 
examples that I use may not fit your situation. However, they may help you 
in identifying possible benefits to forest growth in your areas of work. 

The southeastern states produce over half of the Nation's supply of pulpwood. 
A large percentage of this comes from the coastal areas. In 1974, there 
were 127 pulp mills in the southeast which used about 36 millions cords of 
roundwood, along with another 13 million cords of wood residues. This is a 
4 percent increase over 1973, a 10 percent increase over 1972, and a 70 
percent increase in the past decade. With additional mills added to the 
list each year, and with modernization and expansion of existing mills, the 
increase in demand will continue to climb. 

Presented to STSC Area Economics Workshop on February 26, 1976, 
Fort Worth, Texas. 
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At the same time, the forest land base continues to shrink. More highways 
are being built, urban areas are expanding, dams are being built, and 
recreational areas, including second home developments, are being carved 
out of the forest. Most of these are enc'roaching on some of the most 
productive soil types. These changes in land uses are permanent, never to 
become forest lands again. · 

As food production becomes more important, farmers will clear more and 
more land for agricultural uses. Open space and wilderness areas also 
reduce the commercial forest lands. 

Of course, what this leads to is that we must grow··more fiber on less acres 
and we must also be able to increase our utilization of the products. All 
this means -- intensive management. 

There are many practices available to us to manage more intensively, or to 
put it another way, "to make maximum utilization of the si~e in accordance 
with its potential productive capabilities.'' 

Water management is one practice; others include planting superior seedlings, 
site preparation, optimum stocking, fertilization, control of competition, 
and protection from insect, disease and fire. Irrigation may become 
important in a few years. 

Although each of these practices by itself has shown a marked increase in 
volume during the early years of rotation, one practice alone does not 
necessarily mean intensive management. By analyzing the site and determining 
the weak links, a forester can be in a better position to recomend to a 
landowner practices that will give him the greatest return on his investment. 
Water management alone may or may not correct the weak link. 

In· the coastal area of Georgi a, 1 ong growing seasons together with good soi 1 
fertility and adequate moisture, make this an ideal area for growing timber. 
Competition between the mills for the forest product is keen and prices 
for pine pulpwood are high compared to most areas. During the last decade, 
forest products. have probably been the most important resource in this area. 

Now, before we go any further, let me say -- "We are not in any way advocating 
converting any hardwood swamp to pine." First, the necessary site preparation 
cost would be extremely high and, in most cases, would not allow an economic 
return, and second, the heavy organic content of these soils does not always 
allow good pine growth. Third - it would be contrary to our wildlife and 
environmental policies. 

Where water continously runs through these swamps, they should remain in 
stands of swamp species such as gum-cypress. However, if the water .onlY moves 
for a few days after rains and the rest of the time sits still, the water 
becomes stagnated, losses its oxygen supply, has.a CO2 build-up, and becomes 
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a pollutant to living trees. Most hardwoods under these conditions will develop 
base rot, or will gradually die off. 

On these sites, excess surface water should be removed. Since these soils are 
still better suited to hardwood, they should remain in hardwoods, but on 
managed stands of sweetgum, sycamore, poplar and oaks.. Under management, these 
sites will produce almost twice the volume of hardwoods as they now produce. 

So. let's discuss soils that are suitable for growing pines. 

After periods of heavy rainfall, the extremely slow rate of downstream 
movement of surface runoff, causes long periods of flooding in the pine forest. 
These long periods of "too much water," if occurring during the growing 
season, will--

--prevent the germination of seeds, unless a good seed crop occurs during a 
dry year, and seeds can become established. 

--cause mortality of seedlings, especially newly established plantations. 

--prevent access to forest stands for any management, harvest, or protection 
practice, except during dry periods. 

--retard the growth of existing pine stands and some highly productive 
hardwoods species. 

Naturally trees of all species need water. But, they also need a good root 
system and a good supply of oxygen. Too much water prevents both. By 
removing the surface water, the organic matter will break up faster, allowing 
many of the minerals to become available to new growth. 

In the Southeast, there are some 37 million acres of wet forests. Ten million 
of these are classed as organic soil types with 27/m mineral soils. 

Within recent years, many of these seasonally wet forest land acres, primarily 
industrial ownerships, have had water control systems installed. These control 
measures, generally a network of main and feeder ''dug'' channels, have caused 
a marked increase in the potential for economic return from timber production 
on the affected acres. 

Many PL 566 projects and RC&D project measures have been proposed for the Coastal 
areas, with similiar terrain, vegetation, and water problems. The forest land 
benefits resulting from surface water control measures are often a major 
portion of the overall planned project benefits. The Forest Service, having 
responsibility for determining the forestland benefits on PL 566 projects, thus 
plays a major role in the formulation of alternatives for water management, 
and the eventual acceptance or rejection of a given project based on benefit 
analysis. 
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We know that on certain soils, there are benefits --but which soils will water 
management benefit and how much. 

When we are asked to evaluate the forest land within a PL 566 project or an 
RC&D project measure, we begin with a soils map and determine where the wet 
forest soils are located, the acreages of wet soils, and determine where forest 
benefits are likely to· o.ccur. Then in the field, we determine the present 
site index on each of these soi~s, current market conditions, and current 
costs for establishing a stand of timber. We not o~iy investigate the current 
situation, but also determine each of these under a drained condition. 

Acreages for each s.oil are calculated for each evaluation unit within the 
water~hed. Because every acre will not benefit from drainage, these·acreages 
are then reduced for: 

l. Soils that will have no benefit with drainage. 

2. Other uses - roads, railroads, and power lines right of way. 

3. Areas along roads already receiving drainage from road ditches. 

4. Areas within certain wet soil groups not needing drainage, because 
of slight differences in elevation. 

5. Areas within certain extremely wet soil groups impossible to drain. 

The reW[lining acreages are considered to benefit from the proposed drainage, 
providing landowners take advantage of the outlets available to them. 

We then determine both in the present wet condition and in a drained condition, 
the potential yields for each of the soil types. Volumes of wood, normally 
in cords of pulpwood, are based on site prepared, bedded and planted superior 
seedlings, with about 500 trees per acre at rotation. 

Then the potential volume of wood on each soil , both wi· th and without the 
project, is multiplied by the expected price of the product, discounted and 
amortized for the expected rotation age, and at the present interest rate. We 
have now determined the Average Annual Equivalent for the present situation 
and after drainage. 

We now substract the cost AAE. The difference of AAE without drainage and with 
drainage is the benefit derived from drainage. 

The total benefits ·are then determined for each evaluation unit by multiplying 
the acreage expected to benefit by the AAE. That's it. This procedure takes 
several days of fie,ld work, and usually about two to three days of office 
calculations. 
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In 1974, we initiated a study to attempt to gather information and develop 
techniques ·which would lead to a faster and more substantiated Forest Service 
contribution for thes~ projects involving pine timber management on seasonally 
wet soiis withfo the flatwoods of the Southeastern United States. 

We started by making an extensive literature review and bibliography on surface 
water management for timber production. This is available. 

The immediate objectives of this study were: 

1. To secure reliable data on productivity levels of the various soils 
encountered, both with and without installation of surface water control 
measures. 

2. To secure reliable cost figures for the varied cultural operatio·ns involved 
in timber managment, both with and without installation of control measures. 

3. To secure reliable information on market trends and returns from sale of 
the various forest products. 

4. To utilize this additional data to make a reliable forest budget which can 
be programmed for automatic data processing. 

Results of the Study 

Objective 1. This objective was an attempt to assign specific productivity 
levels for pine timber production to the more common seasonally wet soil series 
that occur within the flatwoods region. A field survey was initiated in the 
coastal area of Georgia. However, we ran into problems right off. 

a. We didn't allot nearly enough time to the field survey. Areas were hard 
to find with plantations of bedded, superior seedlings on either drained 
or undrained lands. Most that were found were planted within the past 
few years. 

b. We had the initial feeling that the producticity of a given soils series 
was fairly uniform. Variability within a single soil series was found to 
be great in some cases, indicating the need for more intensive sampling 
methods in order to achieve reliable productivity estimates for the 
individual soils. 

c. There is a lack of adequate yield tables and site index curves for either 
natural or planted pine within the flatwood region. Land managers in the 
area and research groups are striving for tables which represent this area, 
with and without, surface water control, but they are not available as yet. 
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Objective 2. Consultation with forest managers, pulpwood dealers, researchers, 
and landowners yielded much information. Cost figures, however, were found 
to vary considerably by location even within the same general area. Cost 
figures were also found to vary considerably from season to season and from 
year to year. This study does not eliminate the need to gather cost infor
mation from the field prior to each planning effort. 

Objective 3. Again market trends and returns were found to vary between 
general areas, and more specific data will be needed prior to each planning 
effort. 

Objective 4. Data on productivity 1 eve 1 s by soil series was inadequate to 
incorporate into a meaningful ADP budget analysis program. Therefore, a 
forestland budget catalog was made through ADP procedures, with site index 
comparison. The budget catalog substituted for soil series of parameters 
with varying values for each parameter. If we could have assigned a 
productivity level to each soil series, it would eliminate most of the field 
work and make our job much easier. But we can not at this time. 
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Parameters Used 

1. Stand Establishment Costs per Acre (6 entries) 

$15 

30 

$45 

60 

2. Site Index (11 entries) 

60. 

65 

· 70 

75 

80 

85 

3. Annual Costs (1 entry) 

$2 

$75 

90 

90 

95 

100 

105 

110 

4. Product Returns Given per Cord' (20 entrie's) 

$3 $15 $27 $45 

6 18 30 50 

9 2:l ~5 55 , 

12 24 40, 60 

5. Interest Rates (6 entries) 

6 percent 12 percent 

8 per-cent 14 . pe{cent 

10 percrent 16 percent 

6. Rotation (6 entries) 

15 30 

20 35 

25 40 

-7-
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That's basically how the study was designed -- the result is a book of computer 
printout sheets showing the present Net Worth, Internal Rate of Return, and 
Average Annual Equivalents for 40,320 vari~ables. 

Let's see how this can be used .... 

AAE in Do 11 a rs 

Site Index 70 - 30 Year Rotation 

Pulpwood 
Se 11 i ng Price 15 

$9 
12 
15 
18 
21 
24 

9 
12 
15 
l8 
21 
24 

9 
12 
15 
18 
21 
24 

2. 50 
4.36 
6.23 
8.09 
9.95 

11.82 

Site 

3.93 
6.30 
8.66 

11.03 
13.40 
15. 77 

Site 

6.82 
10.20 
13. 57 
16.95 
20.33 
23.70 

Establishment Cost 
30 45 60 

l. 41 .32 - . 77 
3.27 2. 18 1. 09 
5. 14 4.05 2.96 
7.00 5. 91 4.82 
8.86 7. 77 6.68 

10. 73 9.64 8.55 

Index 80 - 25 Year Rotation 

2. 76 1.58 . 41 
5. 12 3.95 2.78 
7 .49 6.32 5. 14 
9 .86 8.69 7. 51 

12.23 11. 05 9.88 
14.59 13.42 12.25 

Index 90 - 20 Year Rotation 

5.51 4.21 2.90 
8.89 7.58 6. 27 

12 .27 10.96 9.65 
15. 64 14.33 13. 03 
19.02 17. 71 16.40 
22.40 21.09 19.78 

-8-

6 Percent Interest 

75 90 

-.1. 86 .-2. 95 
0 -1.09 

l.87 .78 
3. 73 2.64 
5.59 4.50 
7.46 6.37 

-.76 -1.94 
1.60 .43 
3.97 2.80 
6.34 5. 17 
8. 71 7.53 

11.07 9.90 

1.59 .28 
4.97 3.66 
8.34 7.04 

11. 72 10. 41 
15.10 13. 79 
18.47 17. 16 
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The first example shows the AAE in dollars for site index 76 with a '30 year 
rotation at 6 percent interest using 6 different establishment co,sts and 6 
different selling prices. '' 

The second example is. for site index 80 on a 25 year rotation,· and ·,the' thir·d 
example is for a site index 90 on a 20 year rotation. 

Each example can be used to compare 'average annual equivalents for':36 variables 
of costs and returns, for a given site index and rotation. Or th·ro·ugh·water 
management, the site index can be increased, from.70 to 90 along with reducing 
the rotation from 3Q to 20 years .. If a .cost of $60 and a return of $18 is. 
compared, the AAE will increase from $4.82 to $13.03. · · 

Getting a little more specific, let's see how we can determine benefits to 
drainage (already determined Parameters): 

EXAMPLES 

Leon Soils ( 4w2) 

Site Rotation Estab. 
Index Years Cost Stumpage . 

Present 65 30 75 

·'" 

Future · · 80 25 60 ·118 ,'\, :,7; ;5:]n,,:,, ; 

Bl a den Soil (2w9) 

Present 

Future 

Bladen S.o.il (2w9) 

Present 

Future 

Portsmouth (lw9) 

Present 

Future 

80 

90 

70 

95 

70 

100 

25 

20 

30 

15 

40 

15 

-9-

75 

60 

75 

60 

15 

75 

'.•\r:·;) :'\'JV': 

21 16.40 
. ; 

·/ ''/ '.·.' (. ( 

;.;-.-: (i () ·)\ f'l'.·H:1 

15 

21 

6 

21 

1.87 , . 
• f 

19.25 

l. l 0 

21.40 
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1. Leon soil, a rather poor soil - typical pine site. 

2. Bladen soil - another typical pine site but better potential. 

3. Bladen soil again, but better than the last example - drainage is 
maybe a little deeper or maybe better lateral drainage installed. 

4. Portsmouth - wet - probably a Type 7 wetland, but as an example of 
what could be done. Present condition is probably hardwood stand. 

Going back to the previous slide, we can also use this as an indicator to a 
landowner to show him how much return he can ~xpect if he grows trees, or he 
can compare trees vs. crops or pasture. 

This is the computer program that is now available to us. It does not 
eliminate field surveys. But it does cut the required office time way down 
and enables us to evaluate many alternative budgets in only a few minutes. 

Some of the coastal Georgia projects have been in the planning stage for 
several years. This catalog will let us re-evaluate benefits any time 
interest rates change, prices change, establishment costs change, or acreages 
change. 

We are not including in our evaluations such things as fertilization, or 
in.creases in volume ,with utilization practices such as, full tree chipping, 
or root extraction.. Some day we may. We are not evaluating additional 
production of gum naval stores or acres put into gum production. I don't 
even know of any studies on this. 

The only thing we are presently evaluating is additional pine growth on pine 
sites; to some extent, hardwood ori hardwood sites; and access to the stands. 
Each soil is evaluated for the species that is best suited. 

1. Evaluation of high altitude, color infra red 

2. To identify -- Forestlands vs. Urban or Agricultural,. forest· types, ; 
and Wetland types 

3. Evaluate pine sites needing drainage 

' -.' I 

' 
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Summary 

Too much water during the growing season is detrimental to growing pines' 
at _the soil's full potential. It may prevent establishment of new stands 
of trees, or may retard the growth or established stands. It may also 
prohibit equipment from the site. , 

Removal of the extra water may help to establish and grow beautiful stands of 
timber. - But it may not be th~ only limiting factor. Fertilization may also 
be necessary. Fitti-;;g-seedlings that are grown from seeds with parents that 
live in wet areas may be necessary. Each site is different. We still have to 
go to the field. 

We are_developing techniques to better evaluate sites and benefits, _to do a 
better job and to make our job easier. We will continue to improve. 

Drainage is a hot issue both environmentally _and politically. We can't 
overlook that. Mistakes have been made in the past that continue tci 'haunt us. 
We, the Forest Service and the Soil Conservation Service together must do a 
better job in planning; design, and construction. 

If timber growth and harvest keeps pace with demand, drainage of pine si.tes_ 
is going to be necessary. Just_because it is a not issue; we can't just 
retreat and hide in our shells. 

There are too many landowners and woods workers dependent on forest products 
for their livelihood. And everyone uses products made from our southern 
forest every day. 

But, neither can we ignore the objections. We must involve these groups early 
in the planning and keep them involved. Together we can go forward. 
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Attachment 5 

Soil Conservation Service 
Fort Worth, Texas 
February 20, 1976 

ECONOMICS COMPUTER PROGRAMS lJ 

MY SUBJECT IS NOT NEW TO MOST OF YOU, COMPUTERS 

AND COMPUTER PROGRAMS.FOR ECONOMIC EVALUATIONS HAVE BEEN IN 

USE FOR SOMETIME, I REMEMBER LISTENING TO HASKELL CRUISE 

DISCUSS THE MERITS OF USING THE COMPUTER IN PLANNING AT THE 

1969 .ECONOMISTS I WORKSHOP IN SOUTH CAROLI NA, WHAT 1 WOULD 

LIKE TO DO IS SPEND SOME TIME REVIEWING SEVERAL PROGRAMS 

THAT MAY BE OF USE TO YOU IN YOUR ECONOMIC EVALUATIONS, 

YESTERDAY WE DISCUSSED MAXIMIZATION OF NET 

BENEFITS FOR THE NED OBJECTIVE, EVEN WHEN WE NARROW DOWN 

THE NUMBER OF ALTERNATIVES TO BE CONSIDERED, THIS STILL 

COULD EVOLVE INTO A MONUMENTAL TASK WITH AN ALMOST UNENDING 

NUMBER OF MATHEMATICAL COMPUTATIONS IF WE TRY TO DO IT 

MANUALLY WITH A DESK CALCULATOR, How CAN WE REDUCE THE 

AMOUNT OF TIME REQUIRED TO EVALUATE SEVERAL ALTERNATIVES 

WHILE NOT SACRIFICING PROFESSIONAL INTEGRITY? ONE WAY IS 

BY USE OF THE COMPUTER, 

l/ Prepared for presentation by Robert F. Rubel at the Economics Workshop 
in Fort Worth, Texas, February 24-26, 1976. 
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COMPUTERS USUALLY CONSIST OF LARGE BLOCKS OF 

EQUIPMENT (CALLED "HARDWARE") CONTAINING MANY TUBES, 

TRANSISTORS, OR OTHER BASIC COMPONENTS, MosT COMPUTERS 

ARE ORGANIZED, HOWEVER, INTO FOUR MAJOR UNITS: ARITHMETIC, 

STORAGE (OR MEMORY), CONTROL, AND INPUT-OUTPUT UNITS, THESE 

UNITS HAVE THEIR ANALOGIES IN ANY COMPUTATIONAL PROCESS, IN 

A SIMPLE MENTAL CALCULATION, FOR EXAMPLE, THE HUMAN BRAIN 

PERFORMS THE ARITHMETIC AND CONTROL FUNCTIONS; THAT IS, IT 

CALCULATES, REMEMBERS PARTIAL ANSWERS, AND DECIDES WHAT TO 

DO NEXT, THE INPUT IS, SAY, THE FAMILY GROCERY BILL, AND 

THE OUTPUT IS HOW MUCH YOU ARE OVER YOUR BUDGET, FOR A MORE 

COMPLICATED PROBLEM, PENCIL AND PAPER MAY BE USED AS AIDS, 

THE BRAIN STILL PERFORMS THE ARITI-V'IETIC AND CONTROL FUNCTIONS, 

BUT THE PAPER SERVES AS THE STORAGE, WHEN A STANDARD DESK 

CALCULATOR IS EMPLOYED, THE BRAIN IS NEEDED ONLY TO EXERCISE 

THE CONTROL FUNCTION, AN AUTOMATIC DIGITAL COMPUTER, GIVEN 

PROPERLY PREPARED INPUT DATA, PERFORMS ALL FUNCTIONS, J 

WANT TO EMPHASIZE "PROPERLY PREPARED" INPUT DATA BECAUSE WHEN 

YOU PUT BAD DATA IN, YOU GET BAD DATA OUT, 

COMPUTERS WILL ENABLE US TO DO A MORE THOROUGH 

JOB OF EVALUATING ALTERNATIVES, THEY PROVIDE MORE INFORMATION 

SO PLANNERS CAN DO A BETTER JOB OF PRO'JECT FORMULATION, THE 

. COMPUTER PROGRAMS AVAILABLE FOR THE ECONOMIST TO USE IN PROJECT 
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EVALUATION USE THE SAME MATHEMATICAL PROCESSES THAT WE 

DO WHEN WE MANUALLY CALCULATE DAMAGES AND BENEFITS, 

THERE ARE FOUR PROGRAMS CURRENTLY AVAILABLE 

AT THE TSC WHICH CAN PROVIDE US WITH BETTER INFORMATION 

TO FORMULATE AND EVALUATE ALTERNATIVES AND TO SELECT 

THE PROPER RECOMMENDED PLAN, THESE PROGRAMS ARE ECON 2, 
URB-1, LAND DAMAGE, AND VALUE OF AGRICULTURE PRODUCTION, 

ECON 2 - VERSION 2 OF THE FLOODWATER DAMAGE 

PROGRAM FOR THE IBM 1130 WILL COMPUTE THE AVERAGE ANNUAL 

DAMAGES TO CROPS AND PASTURE, OTHER AGRICULTURE, ROADS AND 

BRIDGES, AND URBAN PROPERTIES WHERE FLOODWATER DAMAGES 

CAN BE RELATED TO FLOOD ELEVATIONS AND FLOOD FREQUENC1ES, 

THIS IS AN ADAPTATION OF THE CENTRAL TECHNICAL UNIT'S 

ECONOMICS PROGRAM AND IS LIMITED TO (A) THE FREQUENCY 

EVALUATION METHOD, (B) DAMAGES RELATED TO DEPTH OF FLOODING, 

AND (c) A MAXIMUM OF 10 FLOOD EVENTS, THE NUMBER OF REACHES 

MAY VARY FROM 1 TO 100 AND A MAXIMUM OF 120 CROSS SECTIONS 

PER RUN, IF IT IS NECESSARY TO USE THE HISTORICAL EVALUA

TION OR DURATION METHOD, THE C.T,LJ, PROGRAM FOR THE IBM 360 

IN NEW ORLEANS MUST BE USED, 

THE PROGRAM DESCRIPTION IS FAIRLY SELF-EXPLANATORY, 

J WOULD LIKE TO HIGHLIGHT SEVERAL MAIN POINTS, 
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EACH OF THE CARD GROUPINGS IN ECON 2 HAS A 

CONTROL WORD, THIS PERMITS THE COMPUTER TO SEARCH THE 

DECK FOR THE PROPER CARD TO USE IN ACCORDANCE WITH ITS 

INSTRUCTIONS AND MINIMIZES THE CONFUSION THAT MIGHT ARISE 

FROM IMPROPER CARD SEQUENCE, IT IS VERY IMPORTANT THAT IF 

THE coNrRoL WORD rs, FOR E~AMPLE, "XSECTN"'rHAT WE sHow 1r 

AS "XSECTN". THE SAME IS TRUE FOR THE NAME OF A PARTICULAR 

· CROP, IF WE USE "SOYB" FOR SOYBEANS, THEN WE HAVE TO USE 

"SOYB" ANYTIME WE REFER TO SOYBEANS, IF NOT, THE COMPUTER 

WILL BECOME CONFUSED AND WILL PROVIDE INCORRECT ANSWERS OR 

NO ANSWERS, 

You SAVE MONEY BY GETTING THE "XSECTN" INPUT 

DATA FOR ECON 2 FROM PUNCHED CARD OUTPUT FROM THE WATER SUR

FACE PROFILE PROGRAM, THE "FLOW-FREQ" INPUT DATA MAY BE 

OBTAINED FROM PUNCHED CARD OUTPUT FROM THE TR-20 HYDROLOGY 

PROGRAM, THIS MUST BE DONE AT THE TIME THESE PROGRAMS ARE 

PROCESSED, 

AN "ADD ACRES" FEATURE IS INCLUDED IN THE PROGRAM 

TO PROVIDE FLEXIBILITY IN ADJUSTING ACRE INUNDATED INFORMA

TION ON FLOOD PLAINS HAVING UNUSUAL TOPOGRAPHIC CROSS SECTIONS 

ACCOMPANIED BY ZONED LAND USE, USING THIS FEATURE, ANY 

CONSTANT AMOUNT CAN BE ADDED OR SUBTRACTED FROM THE ACRES 

FLOODED LISTED FOR A PARTICULAR CROSS SECTION, 

-4-

' 



Attachment 5 

THE "XSECTN" HEADER CARD PROVIDES FOR DETAILED 

OR SUMMARY PRINTOUT, BY REQUESTING DETAILED PRINTOUT THE 

DATA WILL SHOW AN ANALYSIS OF EACH VALLEY SECTION RATHER 

THAN AN AVERAGE CONDITION FOR THE REACH, IN THIS WAY, 

ISOLATED PROBLEM AREAS CAN BE READILY IDENTIFIED, 

IT WOULD BE HELPFUL IF A SIMPLE SKETCH SHOWING 

THE APPROXIMATE LOCATION OF TRIBUTARIES, VALLEY SECTIONS, 

EVALUATIONS REACHES, AND STRUCTURAL MEASURES IN RELATION TO 

THE MAIN STEM AND DIRECTION OF FLOW WERE INCLUDED WITH THE 

INPUT DATA, THIS MAY ENABLE THE ADP SECTION TO RESOLVE 

MANY QUESTIONS WITHOUT CONTACTING THE FIELD, 

URB-1 - THE URBAN FLOODWATER DAMAGE ECONOMIC 

EVALUATION PROGRAM (LJRBI) WILL COMPUTE THE AVERAGE ANNUAL 

FLOODWATER DAMAGES TO URBAN PROPERTIES, THE PROGRAM INVOLVES 

DETERMINING THE PERCENT DAMAGES TO HOUSES AND CONTENTS OF 

A NUMBER OF REPRESENTATIVE TYPES OF HOUSES OR OTHER BUILDINGS, 

THESE ARE LOCATED BETWEEN CROSS SECTIONS BY MEANS OF STA

TIONING ALONG A COMMON BASE LINE AND BY ELEVATIONS AT WHICH 

DAMAGES BEGIN, THE DAMAGE TO EACH HOUSE SELECTED JS COMPUTED 

BASED ON ITS SECTION, ELEVATION, VALUE, AND TYPE OF HOUSE 

WITH RESPECT TO COEFFICIENT DAMAGE TABLE, (REFER TO EWP 

TECH GUIDE 21, DATED JUNE 10, 1968 AND SUPPLEMENT l, DATED 
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NOVEMBER 18, 1970 FOR DATA THAT MAY BE USED AS A GUIDE FOR 

ESTIMATING DAMAGES BY DEPTHS, WHEN POSSIBLE, SAMPLE STUDIES 

OF URBAN DAMAGES SHOULD BE MADE AND,CORRELATED WITH DATA 

CONTAINED IN THESE TWO GUIDES,) 

DATA LIMITS ARE 100 CROSS SECTIONS, 30 BRIDGES, 

50 REACHES, 10 COEFFICIENT DAMAGE TABLES, AND 10 STORMS, 

THERE IS NO LIMIT TO THE NUMBER OF HOUSES THAT CAN BE 

INCLUDED, OR THE NUMBER OF ALTERNATIVES THAT CAN BE EVAL

UATED, THE HOUSES, BRIDGES, AND CROSS SECTIONS MUST BE 

STATIONED ALONG A COMMON BASE LINE, THE BASE LINE STATIONING 

MAY BE EITHER UPSTREAM OR DOWNSTREAM, BUT THE CROSS SECTIONS 

MUST BE ENTERED IN ORDER BEGINNING WITH THE MOST DOWNSTREAM 

SECTION AND PROCEEDING UPSTREAM IN SEQUENCE TO THE MOST 

UPSTREAM SECTION, THE PROGRAM DESCRIPTION STATES THAT, "SINCE 

STATIONING FOR EACH ALTERNATE MUST BE ALONG A COMMON BASE 

LINE, TRIBUTARIES SHOULD NOT BE INCLUDED WITH THE MAINSTEM 

WITHIN AN ALTERNATE," WE HAVE FOUND THAT TRIBUTARIES CAN BE 

INCLUDED WITHIN THE MAINSTEM BY HANDLING EACH TRIBUTARY AS 

A SEPARATE REACH AND ADJUSTING THE STATIONING ALONG THE 

TRIBUTARY TO HAVE A SEQUENTIAL NUMBERING STARTING WITH THE 

STATION ON THE MAIN CHANNEL AT THE TRIBUTARY JUNCTION, 

(REFER TO EWP TECHNICAL Gu1DE No. 43, DATED APRIL 4, 1975.) 
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THE ELEVATION OF ZERO DAMAGE FOR EACH STRUCTURE 

ALLOWS USE OF ONE COEFFICIENT'DAMAGE TABLE FOR ANY NUMBER 

OF THE SAME TYPE STRUCTURES EVEN THOUGH THEY MAY BE AT 

DIFFERENT ELEVATIONS, THE ELEVATION DAMAGE BEGINS ALLOWS 

CONSIDERATION OF STRUCTURES WHERE DAMAGE. MAY NOT OCCUR 

UNTIL FLOODWATER HAS REACHED AN ELEVATION HIGHER THAN 

ELEVATION OF ZERO DAMAGE, FOR EXAMPLE, THE ELEVATION 

DAMAGE BEGINS COULD BE THE BASEMENT WINDOW ELEVATION, 

AND THE ELEVATION OF ZERO DAMAGE COULD BE THE BASEMENT 

FLOOR ELEVATION, 

HERE AGAIN IT WOULD ALSO BE HELPFUL TO INCLUDE 

A SIMPLE SKETCH SHOWING THE APPROXIMATE LOCATION OF TRIBU

TARIES, VALLEY SECTIONS, EVALUATION REACHES, ETC, 

LAND DAMAGE ANALYSIS - THIS PROGRAM IS DESIGNED 

TO COMPUTE AVERAGE DAMAGES FROM OVERBANK DEPOSITION, SCOUR, 

AND SWAMPING IN TERMS OF LOSS OF PRODUCTIVE CAPACITY, THE 

PROGRAM ADJUSTS FOR DELAY IN RECOVERY OF PRODUCTIVE CAPACITY 

As WELL AS FOR FAILURE TO FULLY RECOVER FROM THE DAMAGE, 

Up TO 120 REACHES AND 10 CROPS MAY BE ANALYZED 

IN ONE JOB PASS, UPDATING FOR DIFFERENT SOLUTIONS IS ACCOM

PLISHED BY CHANGING ONLY THE REQUIRED DATA, OUTPUT CONSISTS 
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OF AVERAGE ANNUAL DAMAGES FOR EACH REACH IN THE STUDY AND 

A SUMMARY FOR EACH ALTERNATE, 

VALUE OF AGRICULTURE PRODUCTION - THIS PROGRAM 

IS DESIGNED TO COMPUTE FUTURE WITHOUT PROJECT RETURNS FOR 

VARIOUS CROPS AND COMPARE THESE WITH ALTERNATE CONDITIONS, 

AN ALTERNATE MAY REPRESENT ANY SITUATION SUCH AS CHANGED 

LAND USE, MORE INTENSIVE USE, RESTORATION, OR ANY COMBINATION 

OF THESE, IT CAN ALSO BE USED FOR DRAINAGE AND IRRIGATION 

EVALUATIONS, AN UNLIMITED NUMBER OF ALTERNATES MAY BE 

· PROCESSED AND COMPARED, UNLESS OTHERWISE INSTRUCTED, THE 

SECOND AND SUCCEEDING ALTERNATES ARE COMPARED WITH THE FIRST 

ALTERNATE, (BY USE OF THE CONTROL WORD "SEQUENTIAL," EACH 

ALTERNATE WILL BE COMPARED TO THE ALTERNATE IMMEDIATELY 

PRECEEDING IT,) 

UP TO 100 REACHES AND 10 CROPS MAY BE ANALYZED 

IN ONE JOB PASS, UPDATING FOR DIFFERENT SOLUTIONS IS 

ACCOMPLISHED BY CHANGING ONLY THE REQUIRED DATA, 

OUTPUT CONSISTS OF A TABLE OF CROPS, ACRES, YIELDS, 

GROSS RETURNS, PRODUCTION COSTS, AND NET RETURNS FOR EACH REACH 

IN THE STUDY, A SUMMARY OF THE OUTPUT IS GIVEN FOR EACH 

ALTERNATE AND TABLES ARE PRINTED SHOWING THE DIFFERENCES TO BE 

EXPECTED, THE FIRST ALTERNATE ACTS AS THE CONTROL FOR THE STUDY, 
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WHEN YOU RECEIVE THE COMPUTER PRINTOUT FROM 

ADP, DON 1 T JUST GO TO THE SUMMARY SH~ETS AND PULL OFF 

AVERAGE ANNUAL ACRES FLOODED AND AVERAGE ANNUAL DAMAGES, 

ANALYZE THE DATA, LooK AT THE DATA FOR EACH CROSS SECTION, 

SET UP SOME TYPE OF DISPLAY SHOWING ACRES FLOODED,% CHANCE 

FLOODING BEGINS, AVERAGE ACRES FLOODED VS, TOTAL ACRES 

FLOODED, DOLLAR DAMAGES, ETC, ASK YOURSELF nARE THESE 

ANSWERS LOGICAL?n BY COMPARING FUTURE WITHOUT PROJECT 

CONDITIONS WITH FUTURE WITH PROJECT CONDITIONS, YOU CAN 

POINT OUT TO YOUR STAFF LEADER, ASSISTANT STATE CONSERVATIONIST 

FOR WATER RESOURCES, OR OTHER STAFF MEMBERS WHAT THE ALTERNATE 

IS OR ISN 1 T DOING AND WHERE PROBLEMS MAY STILL EXIST, 

SUMMARY 

IN SUMMARY, THESE PROGRAMS ARE ONLY A TOOL TO 

· AID US IN FORMULATING AND EVALUATING ALTERNATIVES AND 

SELECTING THE PROPER RECOMMENDED PLAN, You HAVE TO MAKE 

THE DECISION WHETHER THEY CAN BE OF VALUE TO YOU IN YOUR 

WORK, 
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Revised March 23, 1976 
T. Hodges & R, Rubel 

ILLUSTRATION OF COST ALLOCATION HITH PRINCIPLES AND STANDARDS 

Project Data Recommended 
Plan Plan 

NED Objective 

Benefits 1/ 
Flood Prevention $ 6,500,000 $ 5,500,000 
Recreation No. l 5,100,000 5,100,000 
Recreation No. 2 400,000 · 400,000 

Total $12,000,000 $11,000,000 

Costs l / 
SingTe Purpose 

Construction $ 2,800,000 $ 2,400,000 
Engineering 370,000 270,000 
Land Rights 1,300,000 · 1,100,000 
Relocation Payments 30,000 30,000 
OM&R 500,000 400,000 

Total $ 5,000,000 $4,200,000 
Multiple Purpose 

No. 1 
Recreation Facilities 

Construction $500,000 $500,000 
Engineering 30,000 30,000 
Land Rights 300,000 300,000 
Relocation Payments 10,000 10,000 
OM&R 300,000 300,000 

Subtotal $1,140,000 $1,140,000 
Reservoirs 

Construction $530,000 $530,000 
Engineering 50,000 50,000 
Land Rights 75,000 75,000 
Relocation Payments 5,000 5,000 
OM&R 100,000 100,000 

Subtotal 760,000 760,-000 

No. 2 
Construction $500,000 $500,000 . 
Engineering 40,000 40,000 
Land Rights 65,000 65,000 
Relocation Payments 5,000 5,000 
OM&R 190,000 190,000 

Subtotal $800,000 $800,000 

Total Multiple-Purpose Structures 
Construction S 1,530,000 $1,530,000 
Engineering 120,000 120,000 
Land Rights 440,000 440,000 
Relocation Payments 20,000 20,000 
OM&R 590,000 590,000 

Total $ 2,700,000 $2,700,000 

GRAND TOTAL $ 7,700,000 $6,900,000 

NET BENEFITS $4,300,000 $4,100,000 

11 Capitalized Values 
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B. Allocation of NED Costs Among Objectives 

1. EQ Allocated Cost 

NED Objective 

Benefits 

Costs 

Selected Plan with 
Service to EQ Dele,ted 

$ 

$ 

-0-

-0-

Net Benefits 

Thus: Gross incremental NED costs 
Minus gross incremental benefits 
Net incremental cost allocated 

to EQ (Net Benefit foregone) 

2. NED Allocated Cost 

Total Recommended Plan Cost 
Minus Cost Allocated to EQ 
Equals Cost Allocated to NED 
Less Land Rights Costs .in Multiple 
Purpose Recreation Developments l/ 

Adjusted NED Costs 

l/ Allocated.by Handbook Instructions 

• 

= 
= 

= 

Attachment 6 

Recommended 
Plan "B" 

$11,000,000 

$ 6,900,000 

$ 
$ 

$ 

$ 

$ 

$ 

-0-
-0-

-0-

6,900,000 
-0-

6,900,000 

440 000 

6,460,000 

Difference 

$ -0-

2 -0-

$ -0-

In this example two single purpose floodwater retarding structures 
were deleted from the NED Plan to formulate the Recommend~d Plan, Since 
no features were added to serve EQ, no costs are allocated to EQ. 
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C. Allocation of NED Costs Among Components of the NED Objective 

1. Separable NED Costs for NED Components 
Recorrtnended Plan Reconrnended Plan 

Total NED Costs 1/ Recorrmended With Flood Prevention With Recreation 
Plan Omitted Omitted 

Single-Purpose 
$ Structures 4 ,Z00,000 $ 0 $ 4,200,000 

Multiple-Purpose 
Structure 

No. 1 
Recreation Facilities 

Construction $ 500,000 $ 500,000 $ 0 
Engineering 30,000 30,000 0 
Relocation Payments 10,000 10,000 0 
OM&R 300,000 300,000 0 

Subtotal $ 840,000 840,000 0 

Reservoir 
Construction $ 530 ,ODD $ 450,000 $ 500,000 
Engineering 50,00Q 45,000 40,000 
Relocation Payments 5,000 5,000 2,000 
OM&R 100,000 100,000 35,000 

Subtotal $ 685,000 $ 600,000 $ 577 ,ODD 

No. 2 
Construction $ 500,000 $ 450,000 $ 400,000 
Engineering 40,000 35,000 35,000 
Relocation Payments 5,000 5,000 5,000 
OM&R 190,000 190,000 j5 QQQ 

Subtotal I 735,000 $ 680,000 $ 4"5,000 

Total $2,260,000 $2,120,000 $1,052 ,ODO 

GRAND TOTAL $ 6,460,000 $2,120,000 $5,252,000 

Se~arable NED Costs 
Flood Prevention Recreation 

Single-Purpose Structures $ 4,200,000 $ 0 

Multiple Purpose Structure 
No. l 

Recreation Facilities 
Construction $ 0 $ 500,000 
Engineering 0 30,000 
Relocation Payments 0 10,000 
DM&R 0 300,000 

Subtotal $ 0 $ 840 ,ODO 

Reservoir 
Construction $ 80,000 $ 30,000 
Engineering 5,000 10,000 
Relocation Payments 0 3,000 
OM&R 0 65,000 

Subtotal $ 85,000 $ l 08 ,ODO 

No. 2 
·construction $ 50,000 $ 100,000 
Engineering 5,000 5,000 
Relocation Payments 0 0 
OM&R 0 155,000 

Sub total $ 55,000 $ 260,000 

Total $ 140,000 $1,208,000 

GRAND TOTAL $4,340,000 $1,208,000 

Jj Includes allocated NED costs for single-purpose structures and total NED costs for 
multiple-purpose structures. 
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C. Allocation of NED Costs Among Components of the NED Objective - cont. 

2. Remaining Joint NED Costs of NED Objective 
Total NED Costs Allocated to NED Objective l/ 

Single Purpose Structures 
Multiple Purpose Structures 

No. 1 
Re~ion Facilities 

·construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
Reservoir 

Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
~ 
Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
Le_ss Total Separable NED Costs for NED Components 

Single Purpose Structures 
Multiple Purpose Structures 

No. l 
Recreat;i.on Facilities 

Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
Reservoir 

Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
~ 
Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
Remaining Joint NED Costs of NED Objective 

Single Purpose Structures 
Multiple Purpose Structures 

No. 1 
Recreation Facilities 
Reservoir 

Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 
No. 2 
Construction 
Engineering 
Relocation Payments 
OM&R 

Subtotal 

l/ Excluding Land Rights in Recreation Developments, 
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$ 6,460,000 
4,200,000 

$ 500,000 
30,000 
10,000 

300 000 
$ 840,000 

$ 530,000 
50,000 
5 ,ODO 

100 000 
$ 685,000 

$ 500,000 
40,000 

5,000 
190 000 

$ 735,000 
$ 5,548,000 
$ 4,200,000 

$ 500,000 
30,000 
10,000 

300 000 
$ 840,000 

$ 110,000 
15 ,ooo 
3,000 

65 000 
$ 193,000 

$ 150,000 
10,000 
-0-

155 000 
$ 315,000 
$ 912,000 

-0-

-0-

$ 420,000 
35,000 
2,000 

35 000 
$ 492,000 

$ 350,000 
30,000 
5,000 

35 000 
$ 420,000 



,, 
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Allocation of NED Costs among components of NED objective - cont. 
Attacliment 6 

3, NED Cost Allocation - - Separable Cost Remaining Benefits 

1. Benefits 
2. Alternative NED Costs 
3. -lesser of l & 2 

Less land Rights Adjustment Jj 
Benefits Limited 

4, Separable Costs 
Single Purpose Structures 
Multiple Purpose Structures 

No. 1 
Recrea ""ffor!Fac i J f ti es 

Construction 
Engineering 
Relocation Payments 
OH&R 

Sub to ta 1 
Reservotr 

Construction 
Engineering 
Relocation Payments 
OH&R 

Subtota 1 

No, 2 
Construction 
Engfneerfng 
Relocation Payments 
OH&R 

Subtotal 

S. Remaining Benefits (3-4) 
I 

6, Remaining Joint NED Costs 
Single Purpose Structures 
Multiple Purpose Structures 

No, 1 
Recrea"fioii""l:acilit1es 
Reservoir 

Construction 
Engineering 
Relocation Payments 
OH&R 

Subtotal 
s 

No. 2 
Construction 
Engineering 
Relocatfon Payments 
OH&R 

S<Jbtota 1 
I 

3. Ned Cost Allocation - - Separable 

7. Total Allocated NED Costs 
Single Purpose 
Multiple Purpose Structures 

No. 1 
Recreation Facil Hies 

Construction 
Engineering 
Relocation Payments 
OH&R 

Subtotal 
Reservoir 

Construct.ion 
Engineering 
Relocation Payments 
OH&R 

Sub to ta 1 
'·No, 2 

Coristriic t 1 on 
Engineering 
Relocation Payments 
OH&R 

Sub to ta 1 

NED Components 
Flood Pr~vention : Recreation 

$ 5,500,000 
5,600,000 
5,5001000 

12,000 
$ 5,488,000 

4,340,000 
4,200,000 

$ 

$ 

$ 

s 

80,000 
5,000 

0 
0 

as,oOo 

50,000 
5,000 

0 
0 

55 ,ooo 
$1,148,000 

681 

$ 

$ 

$ 

620,000 
0 

0 

210,000 
18,000 
1,000 

17,000 
246,000 

sos 

$ 312,000 
27,000 
4,000 

31,000 
S 374,000 

89S 
Cost Remaining 

No.( Ho.2 

$ 5,100,000 
1,769,000 
1,769,000 

368,000 
$ l ,401,000 

948,000 
0 

$ 

$ 

$ 

$ 

500,000 
30,000 
10,000 

300,000 
B4D,Oo0 

30,000 
10,000 
3,000 

65,000 
108,000 

$ 453 .coo 
271 

$ 

$ 

$ 

246,000 
0 

0 

210,000 
17,000 
1,000 

18,000 
246,000 

sos 

$ 400,000 
740,poo 
400,000 
6~0. 

$340,000 
260,000 

0 

$ 100,000 
s.ooo 

0 
155,000 

$ 260,000 

$ 80,000 
5S 

$ 

$ 

$ 

46,000 
0 

0 

38,000 
3,000 
1,000 
4,000 

46,000 
11S 

Benefits - continued 

NED Components 
Flood Prevention Recreation 

$ 4,960,000 
$ 4,200,000 

$ 290,000 
23,000 
1,000 

17,000 
$ 331 ,ooo. 
I 362,ooo 

32,000 
4,000 

31,000 
$ 429,do"IT 

No, 1 /lo. 

$1,194,000 

$ 500,000 
30,000 
10,000 

300,000 
$ 840,000 

$ 240,000 
27 ,000 
4,000 

83,000 
$ 354,000 

$ 306,000 

$ 138,000 
8,000 
1,000 

159,000 
$ 306,000 

Total 

, $11,000,000 
8,109,000 
7,669,000 

440,0DO 
$ 7,229,COO 

5,548,000 
4,200,000 

$ 

$ 

$ 

$ 

$ 

500,000 
30,000 
10,000 

300,000 

110,000 
15,000 

3,000 
65,000 

193,000 

150,000 
10,000 

0 
155,000 
315,000 

$ 1,681,000 
I OOS 

$ 

$ 

I 

$ 

$ 

912,000 
0 

0 

420,000 
35,000 
2,000 

35,000 
492,000 

JOOS 

350,000 
30,000 
5,000 

35,000 
420,000 

lOOS 

Total 

$ 6,460,000 
$ · 4,200,000 

$ 

$ 

$ 

$ 

I 

500,000 
30,000 
10,000 

300,000 
840,000 

530,000 
50,000 
5,000 

100,000 
685,000 

500,000 
40,000 
5,000 

190,000 
735,000 

1/ land Rights Costs in multiple purpose recreation developments were allocated according to 
Handbook procedures and were excluded from the Separable Cost Remaining Benefits Allocations, 
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