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t·ITNUTES OF MEETING 

MISSISSIPPI RIVER BASIN ?--DDEL BOARD 
"--"""~~. 3 

VICKSBUFG, r-'JSSISSIP?I, 8-9 OC'IDBER 1945 

In.accord~ce with General Orders No. 12, dated 4 Septenber 1945, 
from Office, Chief of Engineers, establishing a l1ississippi Basin l·1odel 
Board to determine policies and programs for the dcveloµnent and opE:.ra
tion of the Reservoir Operation 1·~odel - t·i ississ ippi River and Tributaries , 
the first m~eting was calJ ed by the President of the Board at Vicksburg, 
Mississippi, on 8- 9 October 1945. 

Members of the Board attending the meeting or their representatives 
were as follows: 

~laj . General R. \'i. Crawford, Di vision Engineer, Lower l·.ississippi 
Valley Division. 

Brig. General ~i. c. Tyler, President, I1lississippi River Commission . 

Brig. General E. H. :t-iarks, Division Engineer, Southwestern Division . 

Brig. General R. C. Crawford, Division Engineer, t·1issouri River 
Division. 

Colonel M. H. Wilson , Acting Division Engineer, Upper 1·.ississippi 
Valley Division. 

• 

Colonel R. G. West, representing the Division Fngineer, Ohio River 
Division. 

~ir. Gail A. Hatha\'lay, Office, Chief of Engineers . 

Lt. Colonel c. P. Lindner, Director, lJ. S. Wate rways Experiment 
Station, Recorder. 

Sununary of Session of 8 October 

On 8 October the members of the Board assernbled on the Steamer 
Newton at Vicksburg, Mississippi at 9:00 a.m. and proceeded to the 
Water,.;ays F.xperiment Station to i11spect the ~linsissippi River Flood 
Control t-1odel, which was built to the sa..u1e scale a.s proposed for the 
more comprehensive model no\<r under construction near Clinton, M.issi[3sippi . 
Other models at the Experiment Station \vere also inspected, after which 
the Board proceeded to Clinton, Hississippi and inspected the grading 
work and the installation of sto:rei sewers which are underway there. 
Following the inspection the Board ass6nbled at the Sub- Office to discuss 
factors relating to the design and operation of the Reservoir Operation 

tvlodel, . • 36251 
• 
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The discussion developed that the Reservoir Operation i·iodel is to 
be the tool of each Division Engineer to use as he sees fit in solving 
reservoir operation and other flood problems within his Division. It 
was pointed out that actually the Reservoir Operation l-iodel may be viewed 
as an aggregation of separate models of individual river basins and that 
each Division Engineer will be able to use his portion of the model to 
study his individual problems. The Division Lngineers were asked to 
review their probleras with this in mind and be prepared to sub1nit the 
physical data required for construction of their parts of the model in 
such a manner that their problems can be investigated by model operation. 
It was decided that each Division would send representatives to the 
Exper~nent Station who would be familiar with the data available for use 
in model construction and operation, and who wot1ld outline the problems 
to be studied. 

In operating the model it was brought to the attention of the Board 
that the proper technique could be developed to reproduce operation of 
reservoirs whether they are in series or not, and that stages in reaches 
between reservoirs could be registered oorrectly. 

See Inclosure I for transcript of notes of this session. 

Summary of Session of 9 October 

The meeting of the Board on 9 October 1945 was called to order at 
the Waterways Experiment Station at 9:30 a.m, Following the discussion 
summarized below, the meeting was adjot1med at 11: 45 a.m. 1vlembers of the 
Board spent the rest of the day inspecting the models a.t the Ex:periment 
Station. Special attention was paid to the Mississippi River Flood Control 
Model and the Cairo to Cottonwood Point Model of the Mississippi River in 
the light of the many factors brought out in previous discussions pertain
ing to design, construction, and operation of the model under construction 
near Clinton. 

The session wa.s opened with a review of the instrumentation require
ments and the progress made in selecting the proper instruments. The Board 
was advised that 125 manufacturers have been contacted and that a few 
promising devices are being developed, some of which have been received at 
the Experiment Station for study. It was pointed out that t he instruments 
will be so arranged that portions of the model can be operated independ
ently, simulta.neously, or in concert, 

The jt1stification for building the Reservoir Operation l"iodel was 
then explained. It was revealed that the project was conceived by 
Lt. General Eugene Reybold, fonner Chief of Engineers, while he was 
Di vision Engineer at Little Rock soon aft er the 1937 flood in the Lower 
Mississippi River. This project was planned not only to obtain scien
tific information which will guide the operation of numerous flood 
control reservoirs throughout the Mississippi River basin, b11t also to 
provide a means of convincing those responsible for flood-control 
legislation of the necessity for a central control of all reservoir opera
tion during flood emergencies in the ~lississippi River Basin, 
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After some discussion describing the various types of studies made 
on the Lower l\fississippi River Fl.ood Control }·todel at the Waterways 
Experiment Station, including its use to aid in developing storage 
curves and to predict stages, a brief resun1e was given of the personnel 
requirements for designing and constructing the n1odel . It was explained 
that, when the prisoners are repatriated, the construction force will 
require approximately 150 civilians while the design staff will require 
about 75 employees. An explanation of the projection used for laying 
out the model was then given, after which the conference was adjourned. 

See Inclosure II for transcript of notes of this session. 

Inclosure I 
Inc lo sure II 

Isl c. P, Lindner 
C. P. LINDNER 
Lt. Col., Corps of Engineers 
Director, U. s. Wateri.vays Exp. Station 
Recorder 
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£1INUTES OF SESSION AT CLINTON SUB-OFFICE 

8 OCTOBER 1945 

INCLOSURE I 

Those present .at the session held at Clinton Sub-Office were as 
follows: 

~1aj. General R. w. Crawford, Division Engineer, Lower ~iississippi 
Valley Division, 

Brig. General !VI. C. Tyler, President, ~IississipPi River Conunission. 

Brig. General E. H. lvlarks, Division Engineer, Southwestern Di vision. 

Brig. General R. c. Crawford, Division Engineer, Missouri River 
Division. 

Colonel J\1. H, Wilson, Acting Division Engineer, Upper Mississippi 
Valley Division. 

Colonel R. G. vvest, representing the Division Engineer, Ohio River 
Division. 

Lt. Colonel c. P. Lindner, Director, Waterways Experin1ent Station. 

Mr. Gail Hathaway, Office, Chief of Engineers. 

Mr. F. B. Slichter, :t-!issouri River Division. 

Mr. Gerard H. l>iatthes, Director, Waterways Experiment Station 
(Retired). 

Major V. G. Kaufman, Mississippi River Commission, 

Captain J. B. Tiffany, Jr., ~iississippi River Commission. 

Mr. G. v·l. Vinzant, Executive Assistant, Waterways Experiment 
Station. 

Captain H. G. Dewey, Jr., Officer in Charge, Clinton Sub-Office. 

After a short period of infonnal discussion, Mr. Hathaway asked 
General Tyler about the method of operating the model streams when 
reservoirs are in series. The point to be clarified was the distance 
the model should be constructed upstream on tributaries. General Tyler 
replied that the model could be operated a.s far upstream as desired 
provided there were enough surveys and other data for constructing the 
model. 



INCLOSURE I 

Mr. Hathaway: The Kansas River is a good example. We have no surveys 
on the flood plain below the reservoirs and little information on 
flow conditions. Are you going to take the three reservoirs on 
this strean1 and try to route the floods down the Kansas River and 
on down to the Missouri? I run raising the question to see what 
the thought is. 

Gen. Tyler: How could they design those reservoirs if they did not have 
more information than that? 

Mr. Hathawayz They get the records of the floods in the past and use an 
approximate method of routing which consists of applying a time 
travel period to an average fl.ow or flow reduction for a selected 
number of days. This is an example where we are putting in sorne 
good flood control works. Shouldn't we do something to get sur
veys on the Kansas River? We want to sell those things; we are 
having a lot of trouble. 

Gen. Tyler: You will have to have a complete survey of the river above 
and below the reservoir so the stages can be reproduced in the 
model. I do not see how you can design those dams without that 
information. 

1'1r. Hathaway: You mean between the reservoirs along the Kansas River? 
There are flow records. The dams themselves have been designed 
from the flood-flow records at the dam site and by use of the 
storm studies. 

Gen. Tyler: How long have these records been kept? 

Mr. Hathaway: Since 1903. 

Gen. Tyler: The question is for the Division Engineer to work out 
what he wants to get from the model covering the area in his 
Division. He is the fellow who has to get something out of this 
and sell it to the people in his territory. It seems to me that 
each Division should have a workable model of the streams in its 
area. I think that each Division should study this and see what 
the situation is for each of its reservoirs. i.Je can put anything 
in the model that you will give us, 

Col. West: l:Jhat would be the possibility of changes in the model as 
different surveys are made? 

Gen, Tyler: We merely break up the concrete, set new templets and 
rebuild the model, so it is not hard to change the model when that 
becomes necessary. To start model construction here at Clinton 
we would work upstream. We will start with our own area on the 
Lower l\fississippi River, then go up the Ohio and later up the 
Upper ~lississippi, Missouri, and other streams as the data become 
available. The model could be operated as far as the Lower 
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INCLOSURE I 

Mississippi River is concerned by introducing the flow of the Arkan
sas River at Little Rock and by putting in the flows of the other 
tributaries at points just upstream from the confluences with the 
l'lississippi River. In this way we can put in the model any flood 
we want. If your data are too sketchy for model construction or 
operation above a certain point, we would have to install a 
measuring weir at that point. 

Mr. Matthes: This is the thing to do. Look on each District as having its 
own model. For instance, the Allegheny, the ~ionongahela, and the 
other streams in the Pittsburgh District 'WOuld be a model like those 
at the Experiment Station. Each District Engineer could send his men 
down here to get their own model to operate correctly. The water that 
would come out of the reservoirs would be regulated by son1e control 
placed at a distance. Let's assume that we have proper devices to 
let the water out of each dam for the operation of this model. At 
the dams farthest upstream it is likely that water would be intro
duced to the rnodel by allowing the proper amount to flow from the 
dam rather than to put the inflow to the reservoir in the model. I 
assume this might be done because difficulties might arise in secur
ing proper inflow-outflow relations because of scale distortion. 
Thus water could be put in at proper places in the Pittsburgh District 
model and the results at Pittsburgh measured. This would be done 
first for natural floods in order that the model could be verified. 
The Huntington District, the :Muskingum and Scioto rivers, other tribu
taries, and the Ohio River on down to Louisville could be constructed 
and verified in a similar manner and combined with the Pittsburgh 
District and the rest of the Ohio for verification in its entirety, 
Then each District could work with its own area as a separate model, 
or they could be operated jointly to study the Ohio River and its 
tributaries as a whole. 

Mr. Hathaway: The principal problenmthat we have to solve deal with the 
operation of these models during a major flood. Where are you going 
to stop? 

Gen. Tyler: We have proper tributa.ry inflo\Ars. For the model at the Station 
we have certain srnall amounts put in at various points to represent 
the Big Black and all tributaries. We put in the proper discharge 
for the Ohio; and for the Mississippi somewhere above Cairo. Then 
additions are made for the Obion and other tributary streams on the 
east bank; certain arnounts are put in for the St. Francis River on 
the west bank; and the proper amounts are added for the White and 
the Arkansas on the west bank and for the Yazoo and Big Black on 
the east bank. Finally the Red and Ouachita Rivers flows are intro
duced and the whole combines to make the entire flood. 

Mr. Hathaway: Then you have to introduce all of the minor tributaries. 
You have to pick a strip of the river and introduce the water of 
the very small tributaries in that strip. 

Gen. Tyler: You can put in nows at proper location$ for every river of 
any consequence. 

J 



INCLOSURE I 

Lt. Col. Lindner: If you will look on the model at the E>eperiment 
Station you will see some rainfall weirs which are used to intro
duce the flow from minor drainage areas. 

Col. \vest: It seems to me the scale of the 1nodel is too srr.all for the 
rivers above Pittsburgh. 

Maj• Kaufman: The streams up there will be approximately the size of 
the Atchafalaya River and that, on the model, would be about 4/10 
of a foot wide. 

Gen. R. C. Crawford: Do you have any of your reservoirs in the I·lissis
sippi River model now? 

Gen. Tyler: No, but we include the effect of the Yazoo Reservoirs by 
putting the computed flow with the reservoirs operating into 
the Yazoo River in place of the unregulated flow. 

Capt. Tiffany: You could work each reservoir individually and combine 
them and get the combined effect. 

Mr. Hathaway: We would have to follow through on the rising side of 
the hydrograph, through the crest, and down on the falling side 
in the model. 

Gen. Tyler: So far the models have worked fine on the rising side o~ 
the hydrograph, but not on the falling side. 

Capt. Tiffany: We have to do something with the backwater areas. They 
have to have more roughness in them to keep the water from running 
out too fast. 

Mr. Hathaway: \ve have to be sure about our results before calling on 
the TVA to shut down their reservoirs. We must be certain. Where 
one reservoir is below another we can get in trouble. 

Gen. Tyler: We figure on putting the1n in (TVA reservoirs)• 

Col. vJest: On the Tennessee we want to reproduce the main stream up to 
Knoxville. Of course if TVA doesn't v1ant to get in the deal, it 
can stay out, 

Gen. R. c. Crawford2 We made a study of the Missouri River. Then the 
Bureau of Reclamation came back and asked us to change it. We 
must have an accurate survey. We are going to operate these dams 
to prevent floods on the ~lissouri River. 

Mr. Hathaway: Since you are interested in the Missouri River, it might 
be desirable to get the Yellowstone River in the model, 

Gen. R. c. Crawford: What we 'WOuld want is to practice reservoir 
operation and see how it works out, 
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INCLOSURE I 

Mr. Hathaway: In that connection I think the Divisions concerned should 
set up active reservoir regulating sections that tie into this 
model. I don't think we can foresee all of the problems unless 
the individuals who are responsible for operating the reservoirs 
work with the model. I have been trying to get out some sort of 
letter stressing these regulating sections. Personally, I w:>uld 
like to see the reservoir regulating section in the engineering 
division and not in the operations division. Pittsburgh and 
Huntington have such a section; they used to have one in Vicksburg; 
they have one in Tulsa. 

Capt. Tiffany: Someone has to work up the kind of stonns we will have -
present and future. 

Gen. Tyler: We have studied storms for 10 years. 

Mr. Hathaway: The Ohio and Upper i\1ississippi have project floods. As 
far as I know, the ~iissouri has no individual project flood. 

Mr. Slichter: \ve will have one next month. 

Mr. Hathaway: Each individual is operating just for his area. 

Gen. Tyler: \re want to put the floods on the Ohio and Upper Mississippi 
Rivers that you mentioned in this model and see ,..,hat happens. 

Mr. Slichter: It would be a problem whether that kind of operation is 
going to cause trouble or not. 

Capt. Tiffany: Someone will want to see, if the Upper ~iississippi 
has a flood, lfilat will happen in the Lower Mississippi River 
systern. 

Mr. Hathaway: I would like to ask if anybody has given enough study 
to know how many people will be needed if we try to reproduce 
the 1844 flood or 1937 flood from the headwaters to the Gulf. 

Gen. Tyler: It is ~oing to depend somewhat on how n.uch of the rrodel 
operation we can make autornatically controlled. ~ve have an 
est:imate of several hundred people. 

Capt. Tiffany: It would run up to 1500 if not mechanized. 

Gen. Tyler: \ve could operate the Ohio River separately and get certain 
results, In that way we could cut down the nUinber of people, 

Lt. Col. Lindner: The personnel requireinents depend on what sort of 
design our instrument section produces. If it con1es out with 
a gadget that costs too much, we will have to compromise - take 
more men and less gadgets. Vie could put in some very costly 
instruments. 
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INCLOSURE I 

Capt. Tiffany: It seems to me that the instrumentation of the model 
is a matter of economics. This model might operate ten or 
fifteen years which would involve a lot of salaries over that 
period of time as compared to the initial cost of automatically 
controlled instruments. The model in Vicksburg has been operat
ing since 1935. The one at Clinton should be going longer than 
that. It takes 29 people to operate the one at Vicksburg. 

Mr. Matthes: I might add, to elucidate the problem of operations, we 
have been working on this plan; that the model would be operated 
from a central operating control like you would operate a large 
railroad yard from an operation board inside one room. That is 
the only way I can see of operating this model. We have been 
working with that as our aim, \·vater will be released from the 
reservoirs and changes of rate of release will be made by electric 
remote control, Nobody will go out on the model to do a thing. 
We have various contraptions in mind to make the workings of the 
model so clear that even people who are not engineers can visualize 
them, A bank of manometers could be set up on a board. They would 
not be true manometers because the distar1ce is too great, but they 
can be made to look like manometers which go up and down in syn
chronism with the gages. This gives a visualization of the pro file 
of the Ohio River for example. On the board will be shown the 
elevation of bankfull flow so you ca.n see at a glance what is 
happening on the entire model, The manometers can be set up 
like a pipe organ no longer than this wall. There would have to 
be a board in front for electric controls to operate weirs at 
proper points. The manometer bank may not be so easy to 1nake, 
but we need something of that kind to visualize what is going on 
in the model, and what happens in the ·way of synchronism of 
floods at different points. If we cannot do this, we will fall 
short of our a.irn. The nmnber of gaging stations would require 
at least 1500 manometers to show water elevations at different 
points. This is a. rough estimate, but I doubt whether we can get 
along with less than that. The nUlnber of dams would be not less 
than 200 and would include perhaps, multiple purpose dams 
operated by power companies. 1rve should not think for a moment 
that a single dam is going to be studied as regards its storage 
operation only. The object of this model is to know what to do 
with the water that is in the reservoir; ho\'f to let that water 
flow out so that you do not cause synchronism and resultant 
flooding and so that drainage and outflow from sewer systems 
will not be stopped by reservoir emptying operations. A bankfull 
flow may be a calamity. It prevents drainage and may even stop 
electric plants from operating, We must get rid of that stored water 
in a manner that will do the least hann, 

Mr, Hathaway: You recall about May 15, 1941, I got out a circular 
letter and asked for a report on the operation of reservoirs, It 
was suggested that we set up a reservoir operation regulating 
section. The war crone along and this was dropped. I am getting 
ready to get out another multinumbered letter on this subject. 
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INCLOSURE I 

I don't think we need any more reports but I want to focus 
attention back on these reservoir sections. We have now 170 
storms which are broken dovm in 6-hour intervals. \/ithin 30 
days I would like to put out some sort of letter from the Chief's 
Office and I think the time is right to include the model studies. 
I believe your reservoir operations regulating section would work 
best. There is such a section in the Ohio River Division. I 
think, General 1-iarks, your Little Rock and Tulsa Districts have 
these sections. The other Districts have none. 

Gen, Tyler: ive have a number of basins for which we are supposed to 
build models. These should be studied carefully to dete:nnine 
what will best serve the purposes of each Division. \ie are not 
counting on your reservoirs being worth much to us. As far as 
the Lower 1,ississippi Valley Division is concerned, we don •t 
expect much help from you. The Ohio River Division should go 
over its reservoir projects and be able to decide what it can get 
out of this model. (To Col. \!lest): You people ought to have an 
opinion on this - it is going to be for your benefit. The Ohio is 
pretty much the Department's own show, (To Gen. R. c. Crawford): 
Out in your area you may have to get mixed up with the ReclaLiation 
Bureau. We are going to build you a model and spend your money 
and you had better be sure you are going to get so1nething out of 
it. It is not justified for anything the Lower Lississippi is 
going to get from it. We will be very grateful for any flood re
duction that you can give us, but we are not depending on it. 

Mr. H.athaways Don't you think the proper thing is to tie this n1odel v.ork 
in with the reservoir operation regulating sections? 

Gen. Tylers I don't think it is essential at this time to specify a 
certain setup. We have only three reservoirs, two in the Vicksburg 
District. Those are operated in the District to keep the discharge 
below banks. We check the water levels; they are constantly 
examined on daily reports. If we see something that looks doubtful, 
we contact the District on the phone. Operation is checked very 
carefully by our Hydraulics Section and by the Hydraulics Section 
in the District Office. 

Mr, Hathaway: Are those reservoirs operated by the field people? 

Gen. 

Mr. 

Tyler: By the operations people. They are watching and trying to 
get the water out of these reservoirs as fast as possible without 
flooding the lands downstream. Of course, what it does to the . 
Mississippi River is entirely inconsequential. 

Hathaway: The people who are going to study this in detail are in 
the Engineering Division. Don't you need trained people to make 
the studies and then operate the reservoirs? 
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INCLOSURE I 

Gen. Tyler: We have an unusual setup. We have the Operations Division 
on the Division level. The reason we have it is, when there is a 
flood, the Operations Division is the only one that can keep con
trol of all plant and transfer it from one District to another 
without getting everything mixed up. Our three Districts in the 
LO\'ler IVtississippi Valley are dealing with the same kind of problems. 
You had better get somebody on the job and decide what you want 
accomplished. After the model is built, it may require quite a 
complicated setup. Right now somebody has got to decide what each 
basin is to get from it. \vest's office should say, 11\·fe are going 
to get a model built a.nd it is going to cost \lS considerable inoney 
for the Ohio basin. 11 We are doing a job for you, and we are doing 
another job for General Crawford; another for General Marks. 
Certainly the thing is going to have more value to you than to any
one else. 

Col. West: We should send sorneo11e down here who is interested - send a 
representative of each District and have them decide on a program. 
I think we shall be prepared to send such a detail down here within 
the next n1onth. 

Lt,. Col. Lindner: They should co1ne with the information as to the type of 
surveys you now have, including hydrographic as well as topographic 
surveys. In a conference we can decide what raore we need. ive can 
set up a schedule as to when each Division wil l come to Vicksburg. 

Gen. Tyler: ~i/ell, each Division should think this over in the light of 
what has been seen here, make an estimate of what it can do, and 
send its people down here to go over the proposition in more detail. 

Co~. West: In view of the fact that you have our rough grading con1pleted 
we would like to see you start. ive have close to 30 reservoirs 
either under construction or completed - more than in any other 
basin. I believe we now have the necessary surveys. 

The session adjourned at 4:45 p.m. 
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INCLOSURE II 

MINUTES OF SESSION AT U. S. WATERWAYS EXPERIMENT STATION 

VICKSBURG, MISSISSIPPI - 9 OCTOBER 1945 

Those present at the final session of the conference, held at the 
Waterways Experiment Station, were as follows: 

Maj. General R. W. Crawford, Division Engineer, Lo\\fer lviississ ippi 
Valley Division. 

Brig. General E. H. Marks, Division Engineer, Southwestern Division. 

Brig. General R. c. Crawford, Division Engineer, Missouri River 
Division. 

Colonel M. H. Wilson, Acting Division Engjneer, Upper Mississippi 
Valley Division. 

Colonel R. G. lllfest, representing the Division Engineer, Ohio River 
Division. 

Lt. Colonel c. P. Lindner, Director, U. s. Waterways Experiment 
Station. 

Mr. Gail Hathaway, Office, Chief of Engineers. 

l-1r. F. B. Slichter, lviissouri River Division. 

Mr. Gerard H. Ivlatthes, Director, 1.:vaterways Experiment Station 
(Retired). 

Major v. G. Kaufman, Mississippi River Conunission. 

Captain J. B. 1liffany, Jr., Mississippi River Commission. 

l'-ir. George iv. Vinzant, Executive Assistant, Waterways Experiment 
Station. 

Mr. Eugene H. Woodman, Engineer, Waterways Experiment Station. 

Captain H. G. Dewey, Jr., Officer in Charge, Clinton Sub-Office, 
Waterways Experiment Station. 

Mr. Karl A. Dupes, Engineer, Clinton Sub-Office, Waterways Experiment 
5'tation. 

Lt. Colonel Lindner asked Mr. \voodman to report on the instrumenta
tiqn problem of the Reservoir Operation f.1odel: 



• 
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INCLOSURE II 

Woodman: I have contacted about 150 manufacturers 25 of which are 
1 . ' arge companies who make the ove~all equipme11t which is required 
while others make only certain pieces. It is not known whether ,.,~ 
can secure this equipment ready made or whether we will have it 
made. It is our plan to secure several of the standard instruments, 
set them up and operate them. i·le have two or three pieces of equip
ment on hand, and in the near future we are going to set them up and 
operate them first in the hydraulics laboratory and then on an actual 
model. 

Gen. R. W. Crawford: Has any thought been given to having a separate 
control for each Division? 

Mr. Woodrnan: The control for the instruments will be grouped by units, 
each river being a unit. There has been some talk of locating the 
instruments in a central control station in the vicinity of 
Chicago near the edge of the model. We are telling the manufacturers 
that we v1ould like to cover a distance of 3000 feet with our trans-

• • mission. 

Lt. Col. Lindner: Different portions of the rr.odel could be operated 
simultaneously or individually. 

Capt. Tiffany: What is the principle on which the flow control instru
ments will work? 

Mr• Woodman: We hqve two or three choices to select from. In one \'1e 

have given a hydragraph which will be reproduced on a so-called 
program cam which will introduce the discharge at the proper time 
intervals. The most certain ·way of using that is to have a. flow 
measuring device in the pipe line which will regulate the flow 
into the inodel. This flow, in tum, will be compared in the 
central control statio11 with the progrrun cam and if the discharge 
is too low at the 1nodel, the program cam mechanism will send an 
impulse to the flow measuring device at the model to make the 
correction. 

Lt. Col. Lindner: That is about the same principle you use on the 
tide machine. 

Mr. Woodman: You can operate the measuring devices electrically or 
pnetnnatically. We do not kno\11 which as yet, so we will have to 
set up each kind and decide which is best. There are certain 
advantages and disadvantages in each type of control. Stage 
measurement, on the other hand, is a direct straight measurement, 
there being no complicated control, but the difficulty is the 
extreme accuracy required in making the measurements. We can 
measure to 0.001 ft in the model with an ordinary hook gage. Over 
an interval of 6 inches that is one part in 500, or an accuracy 
of 0.2 per cent. ~iost instnunents are considered good if 1 or 
2 per cent is obtained. 
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INCLOSURE II 

Have you had very much response from the manufactur
Are they showing much interest? 

Mr. Woodman: Yes, the companies are showing interest in the problem. 
Two or three of them have even assembled the units at their own 
expense. 

Gen, R. C. Crawford: How often is the Reservoir Operation }iodel going 
to be operated? 

Lt. Col. Lindner: Well , the model on the hill at the Station has been 
in operation since 1935, so it is expected that the model at 
Clinton will be in more or less continuous operation for several 
years. 

Col. West: In consideration of the many problems facing us, it seems to 
me the model would be operated for a good long time, especially 
since new projects are being proposed all of the time all over the 
country. 

Mr. Matthes: In connection with future darns that are on paper for which 
there is no authority, ~re will want to see what the effect will be. 
The model will be most helpful in seeing where we overbuild on 
flood control and where we will be short on reservoir control. It 
will enable most effective plans to be prepared for additional reser
voirs and other flood protection works. As I have it visualized, 
whenever a new reservoir or other flood protection work is proposed, 
it should. be tested out in the model to 1na,ke sure that it is not 
going to upset things or that we are not overbuilding by providing 
too much storage in one area and not enough in another. Anywhere 
a reservoir is to be planned it should be tested in this model, 
In other words, the model will be the very thing to get answers 
which we do not 11ow have. 

Lt. Col. Lindner: Are there any more questions for :t-1r, ~·Joodman? 

Mr. i1atthes: General Crawford, at least two members of the Board asked 
me yesterday just what General Reybold had in mind at the time he 
requested this model to be made. It was suggested that I explain, 
in a few words what General Reybold conveyed to me and also to 
Captain Tiffany one day when we called on hin1 at his office in 
Washington i11 May 1942. Our main objective v1as to pay our respects 
to the General. We had been in Washington on business with the 
Navy Department, but he asked us to be sea.ted and he sprung this 
proposition on us. It had been on his mind for a long time. He 
had foreseen the difficulties of reservoir operation as the number 
of reservoirs bec~~e large. He had in mind particularly the Ohio 
Basin, where in time we will have about 80 or more reservoirs. As 
you know, General Reybold was District Engineer at Memphis on the 
Mississippi River at the time of the great 1937 flood. He handled 
the most difficult end of that flood, which included the operation 
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of the New l'Iadrid Floodway. When he later became Division Engineer 
in Little Rock the idea can1e to him that a model, especiaJly on a 
large scale, could be helpful in solving some of these reservoir 
op~ration problems. General Reybold felt that it was absolutely im
perative that some day legislation should invest in the Corps of 
Engineers the absolute control during flood emergencies of all dams 
in the Mississippi Basin so that the operation thereof would be con
trolled by the Corps of Engineers. That would include the TVA 
reservoirs and Pensacola Dam. I mention this dam to you because 
General Reybold had in mind ~hat all reservoirs, reg~rdless of 
wh~ther they had little or large flood capacity should be controlled 
by the Department. In fact, General Reybold mentioned Pensacola Dam 
twq or three times during the course of our conversation. It was very 
muqh on his mind. This model \<JOuld be built in such a manner geo
gra.phically that a party of senators and congressmen could be taken 
to view the model from towers, and each congressman could see the 
rivers reproduced leaving nothing to the imagination. So all of the 
plans that we have made so far have had that in mind, that it will be 
understandable to congressmen and laymen, and be a matter of educa
tion for those who may be concerned with legislation about flood 
control. Later he suggested that we get prisoner-of-war labor. 
General Reybold asked Captain Tiffany and me what a model like that 
would cost. I believe we made a statement that it would run over 
$1,000,000. He said he did not care if it cost $2,000,000. Later 
he said, 11Mr. Matthes, I don't care if it costs $3,000,000." 

Col. Wilson: I would like to ask Col. Lindner about some information for 
my engineering staff. What limitations might be expected in tests 
on this model in the upper reaches of the Mississippi River? 

Lt. Col. Lindner: Xou are talking about the small scale? I think we can 
get about the same accuracy as on the Lower ~lississippi. I mentioned 
to someone yesterday that we have always talked about an accuracy of 
within one foot for the Lower Ivlississippi River. Actually we verify 
known floods within 0.10 ft, although we don't say the model is that 
accurate in general. But you, no doubt, noted yesterday the refine
ment of the verification which was in progress. One-tenth of a foot 
is equivalent to 5000 or 6000 cfs. Another way we have made tise of 
this model at the Experiment Station is to determine storage within 
certain areas of the model to assist the office in plotting storage 
curves. We do this in the model merely by blocking off portions, 
and filling these portions with water which is measured as it is 
poured in. 

Col. Wilson: We have a problem in the Upper l'frl.ssissippi. Althotigh many 
of the people believe otherwise, when the dams are not in operation 
we believe that the local river stages are not raised by these 
structures. Could this be demonstrated in the model? 

Lt. Col. Lindner: Well, we ought to be able to show the actual solution 
in the model• 
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Mr. Hathaway: I would like to raise a question. Has there been any con
structive.· thinking as to what kind of staff we expect to get when 
we lose the prisoners of war 1 January? 

Captain Dewey: We anticipate the prisoners of war may not leave until 
early next year. To continue the current operations without 
prisoners of war will require about 150 civilians. That number does 
not include the staff needed for model design which 'WOuld require 
around 75. 

Mr. Matthes: Will you explain what is meant by the design? 

Captain Dewey2 To design the model we use the data which your Divisions 
will furnish us, such as topographic and hydrographic surveys and 
data relating to stream flow, to lay ou~ the model limits and to 
grade the stream valleys in those areas now brought to rot1gh grade. 
Cross-section templets are then made of the channels and over bank 
areas. These templets are set on the ground or in some containing 
structure, and then filled between with son1e compacted material which 
will be covered with concrete screeded to the shape of the ternplets, 
In addition, we will have to design a complicated water supply 
system and set up the instrumentation. It is quite important that 
representatives be sent to us from each Division as soon as possible 
so that we can see how much data you have available and how much are 
missing. We will be stymied on model design until we have your 
data. 

Col. West: In that connection, we have most of the physical data required 
and I would like to suggest that we construct a pilot model of the 
Monongahela River, for example, and see what the limitations of the 
model will be in our area. 

Gen. R. w. Crawford: What do you think of that? 

Lt. Col. Lindner: I think it would be a very good idea. 

Col. West: I will send someone down in about two weeks with data. 

it. Col. Lindner: Design may be changed by the amount of data we find 
available. 

Capt. Dewey: Jlllr. Dupes, will you e..xplain to the Board the type of pro
jection being used for the model? 

Mr. Dupes: One of the first questions that came up was what projection 
the model would be put on; that is, how would the model be laid out 
in the field. Mr. :tvlat th es gave me the assignment of investigating 
the projections and after some study we carne up with the Bonne 
projection for the following reasons: In the Corps of .Engineers 
available maps are mostly either on the Polyconic or Lar~bert pro
jections. These projections are very good for comparatively ffinall 
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areas but when a map is projected covering the area of the 1·1issis
sippi drainage basin certain distortions appear. In a Polyconic 
projection there is a lengthening of scale along the east and west 
boundaries of the map parallel to the meridians that amounts to 
about 1.25 per cent in this case. In a Lambert confonnal projection, 
the projection is made on a cone that intersects the earth's surface 
at two selected parallels. Scale is true along these parallels but 
is shortened beti.reen them where the plane of projection passes 
below the earth's surface, which would be through the center of the 
map, and is lengthened along those parts of the plane that are above 
the earth 1 s surface, which is along the north arid south boundaries. 
The shortening in a map of this area is approximately 1.25 per cent 
along the north and south boundaries. The shortening in a map of 
this area is approximately o. 5 per cent along the parallels through 
the central part of the map and the lengthening is approximately 
1.25 per cent along the north and south boundaries. The scale is 
true along the meridians throughout the map projection. The Bonne 
projection maintains the best scale relations throughout the map 
area. In the Bonne projection, scale is maintained true along the 
meridians by making the parallels concentric, as in the Lambert. 
The Bonne projection introduces errors in scale in the corners of 
the map in directions parallel to the diagonals of the quadrangles. 
The error increases progressively from the center to the corners. 
It is fortunate that only one corner of the projection is needed 
for the map of the basin in the model. After some study we divided 
the projection into four parallel bands bounded by the 29th, 34th, 
.39th, 44th, and 49th parallels. Scale is eJccellent over all of 
this area except in the northwest corners at the head,.;aters of the 
Missouri Hiver which lie in the western part of the 44th to 49th 
band. As there is none of the basin in the eastern part of this 
band, the scale errors were reduced in this band by selecting the 
99th meridian as the base meridiar1 for that band while the 9lst 
meridian is used as the base meridian in the other three bands. 
When this adjustment had been made the scale variation became 
less than one-half of 1 per cent maximum in any part of the project
ion. To make the layout in the field practicable, a rectangular 
gr~.d was superimposed on the Bonne projection. Basicly, this grid 
is composed of 100-ft squares and is tied to the Bonne grid by 
making the base on 9lst meridian on the Bonne coincide ,.a.th the 
3000-ft line of the rectangular grid. All poi11ts on the Bonne . 
grid can thus be expressed in coordinates on this rectangular grid. 
All locations on the model are furnished to the field parties in 
these rectangular coordinates so that, in effect, the Bonne projec
tion exists only on maps in the office. Furthennore, knowing the 
coordinates of all latitude and longitude intersections of the Bonne 
on the rectangular grid, lines can be placed on any maps that 
correspond to the rectangular coordinate grid and locations taken 
directly from those maps in rectangular coordinates will place them 
in their proper positions on the Bonne projection, 

The conference adjourned at 11:45 a,m. 

6 36251 



Type of Report or Test 

General Reports 
MBM Board Meetings 
Papers in Technical Journals 
Reserved for Future 
Reserved for Future 
Reserved for Future 
Reserved for Future 
Reserved for Future 
Reserved for Future 

Verification Studies 
Reservoir-Operation Studies 
Levee Studies 
Flood-Routing Studies 
Changes in Regimen 

Reserved for Fu-..,ure 
Reserved for Future 
Miscellaneous Studies 
Combined-Purpose Studies 

Key to Numbering of MBM Reports* 

General 

1-series 
2-series 
3-series 
4-series 
5-series 
6-series 
7-series 
8-series 
9-series 

10-series 
20-series 
30-series 
40-series 
50-series 

60-series 
70-series 
80-series 
90-series 

Office for which Conducted 

LMVD MRD ORD 

11- 12- 13-
21- 22- 23-
31- 32- 33-
41- 42- 43-
51- 52- 53-

81- 82- 83-
91- 92- 93-

Reserved 
SWD UMVD for 

Future 

14- 15- 16-
24- 25- 26-
34- 35- 36-
44- 45- 46-
54- 55- 56-

84- 85- 86-
94- 95- 96-

Reserved 
for 

Future 

17-
27-
37-
47-
57-

87-
97-

Inter- Basin
Division wide 

18- 19-
28- 29-
38- 39-
48- 49-
58- 59-

88- 89-
98- 99-

* First digit indicates type of report or test; second digit (for 10-series and above) indicates office 
for which performed. Numbers following dashes indicate chronological order in respective series. 




