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ERA, INCORPORATED
(ECOLOGICAL RESEARCH ASSOCIATES)

(806) 763-9297 1638 MAIN
LUBBOCK, TEXAS 79401

pril 18, 1975 s abo kBt i

Mr. Norman E. Rossx

Asst. Director, Domestic Council
The Whitehouse

Washington, D. C.

Dear Mr. Ross:

I appreciated your letter of March 11, 1975 in which you invited
me to contact y'u relstive to our Water Recalamation Algae Pro-
duction Proces:. am tating the liberty to enclose a small
amount of materisl w¢ have developed over the past few years.

I thought I would be in Washington, D. C. a couple of weeks ago.
This trip did not materlize but I did try to call when I thought
I was to be in your city, I do plan to be in Washington the week
of April 27th. I would like to set a meeting with you at that
time.

I am 21lso enclosing a preliminary report on another project we
will be constructing, namely, substitute natural gas from feedlot

\hu}waste. I would like to discuss this project with you. I would
~ appreciate your taking the time to scan the enclosed before I

arrive. As I mentioned in my previous letter, the solution to
the water pollution problems as well as the energy crisis can be
solved by the private sector much more economically than with
federal participation.

Please convey to President Ford my admiration for his efforts.
I am concerned about the U. S. credibility (see article attach-
ed). I would hope he will be very strong in his convictions
and that the welfare of the U. S. is uppermogt on his thought=.
The opportunity now exict= for him to become the leader this
nation needs. The people will back him if he will establish a
firm policy and not deviate from it.

Very truly yours,

G o

Ralph W. Douglas,
President, ERA, Inc.

Encl:
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EPA Discovers Areas Of Mismanagemen; In Grants

the city for comstruction work included leaking sewage filters
and is considering refusing to and faulty installation and
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of Stockton was not eﬂectily
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March 11, 1975

Dear Mr. Douglas:

Cn behalf of the Preaident I arn responding to your Jamnary 24
istter regarding the water reclamation process.

He asked me to thank you for your confidence in him and he

certainly appreciates your interest in the important issue of
our wastewater, '

Your letter suggests the desire for a mesting to discuss the
water reclamation process. I would be pleased to talk with you
at a convenient time for both of us, Would you either write or
contact my Secretary at (202) 456-6554, Room 218, The White
Hoaase, Washington, D.C. 20500,

Sincerely,

Norman E. Ross, Jr.
Assistant Director
Domestic Council

Mr. Ralph W, Douglas
President

ERA, Incoporated
1638 Main

Lubbock, Texas 79401
NEROSS /ee

cc: Roland Elliott - FYI per your request.
The White House F'iles



ERA, INCORPORATED
(ECOLOGICAL RESEARCH ASSOCIATES)

(806) 763-9297 1638 MAIN
LUBBOCK, TEXAS 79401

April 30, 1975

Mr. Norman E. Ross, Jr.

Assistant Director, Domestic Council
The White House

Washington, D. C. 20500

Dear Mr. Ross:

ERA, Incorporated, was formed in December, 1969, to research
and develop an innovative method of waste water purification, together
with the production of algae. The results of a pilot plant study
verify the fact that a potable quality of water can be produced
by utilizing the WRAP (Water Reclamation Algae Production) Process.
Also, the by-product of algae is a 46% protein feed supplement.

Several hundred thousand dollars and five years of research
and development have been devoted to proving the WRAP Process. The
benefits that can be derived from this process are:

1. Potable water is produced without chlorination. Chlorine
for purification of drinking water has been used for many years.
It has recently been brought to the public's attention that chlorine
could cause cancer. Of the many bacteriological tests that have
been made on WRAP water, no sample has contained coliform organisms.
No chlorine was used to achieve these results.

2. The algae produced has a food value equivalent to soy-
bean meal. This product is also free of bacteria and virus.

3. Using the same testing methods on WRAP water as are used
on cities' potable water samples, no virus was detected.

4, Based upon published information from the South Lake
Tahoe Plant, the WRAP Process would produce equal or superior water
quality for approximately 50% of the operation and maintenance cost
at that location. ERA's 50% of these O & M published figures would
also include the amortization of the capital costs.

5. ERA has financing arranged whereby WRAP Plants can be
constructed for cities without federal grants or assistance. The
costs to the cities will be no more than their portion after receiv-
ing a grant, and in some cases would be less.



Mr. Norman E. Ross, Jr.
April 30, 1975
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6. The quality of treated waste water projected by the EPA
for 1985 will cost many billions of dollars of taxpayers' money. By
utilizing the existing technology and financing by the private
sector, these billions could be utilized for other purposes.

7. It is ERA's position that the bureaucracy in Washington,
D.C. is so far removed from the wishes of the people of the United
States that private industry has been hamstrung to the point that
more and more dependence is being placed on these agencies. Why
not give the solution to the country's problems back to the people?
An economical solution could then be achieved. The Congress of the
United States has created the existing problems and does not seem to
have a solution, we believe, in light of the fact that many, many
problems now existing did not exist until after the New Deal, that
it is time to start a reversal of the United States' policies.

8. Three patents have been issued to ERA for the WRAP Pro-
cess. Each of these patents has several allowable principles. ERA
will, under certain conditions, make this technology available to
the public.

9. The WRAP Process is a very simple solar energy machine.

In addition to the WRAP Process, ERA has developed an energy
producing process that will not only solve many problems with waste
disposal, but will produce some energy to supplement our natural
resources. Some of the many advantages of this energy source are:

1. ERA, Incorporated has signed contracts with four large
cattle feedlot operations in Hereford, Texas. These contracts provide,
among other things, for the delivery of enough manure to supply
a substitute natural gas (SNG) plant to produce 1.2 million cubic
feet of methane gas per day. This size plant will only use 25% of
the total capacity of such feedlot operations. In addition to
the methane gas, the plant will produce 80 tons of 35% protein
feed supplement. The feedlots have contracted for the purchase
of this material.

2. Natural Gas Pipeline Company of America has signed a
contract with ERA for the purchase of the methane gas.

3. The shortage of natural gas has created a shortage of
fertilizer for the production of food. The sludge or residue from
a SNG Plant is a very good source of soil conditioner and fertilizer.



Mr. Norman E. Ross, Jr.
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4. Anhydrous ammonia has been manufactured from natural gas
for many years. This material has been used as a fertilizer and has
caused the pollution of many rivers from which cities take their
drinking water. By developing a source of natural fertilizer, this
pollution problem can be somewhat reduced.

5. The SNG Process developed by ERA can also utilize the
solid waste from cities for the production of methane gas and a
soil conditioner. This in turn would reduce the problem of solid
waste disposal. Many cities are presently confronted with a garbage
disposal problem.

6. The sewage sludge and solid waste (garbage) from the
cities could be combined to produce usable products instead of
problems. The depletion of the humus material in the soils, where
commercial fertilizers have been used for several years, has caused
the need for more and more anhydrous ammonia to produce a crop
yield to make farming profitable.

7. The development of this method of production of methane
gas and soil conditioner fertilizer could produce the 25% shortage
now existing in the United States. The cost for this development would
not be as much as our country is now having to pay for overseas oil.

CONCLUSIONS AND SUMMARY:

Many ideas have been proposed by agencies of the federal
government to solve the environmental problems. All of these
suggestions involve vast amounts of money which will have to come
from the taxpayers. It is hard for those of us who have not been
the recipient of federal handouts to understand the necessity for
these types of governmental assistance.

Due to the fact, however, that Congress has appropriated
these funds, ERA, Incorporated would like to participate to a small
extent. By funding ERA some research and development money, many
millions could be saved by the federal government.

The enclosed material (letters, newsprints, etc.) indicates
the interest of others in the solution to many problems in the
field of energy, and protein for economical feeding of livestock
and poultry. The existing technology can supply many answers to
these problems.



Mr. Norman E. Ross, Jr.
April 30, 1975
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The Environmental Protection Agency, as well as the Farmers
Home Administration, are interested in pursuing ERA's proposals. A
massive amount of information, research material from other sources,
and research and development from ERA is available. This material
tends to overwhelm the average individual. It is hoped that the
available information will be requested by those interested in
obtaining the solutions outlined herein.

ERA, Incorporated earnestly solicits an investigation of
their proposals. They feel they have many (but not all) answers to

the environmental problems now confronting our country. Assistance
from federal sources is now requested.

Sincerely yours,

PH W. DOUGLAS

RWD/jc

Enclosures



ERA, INCORPORATED
(ECOLOGICAL RESEARCH ASSOCIATES)

(806) 763-9297 1638 MAIN
LUBBOCK, TEXAS 79401

April 3Q, 1975

Mr. Norman E. Ross, Jr.

Assistant Director, Domestic Council
The White House

Washington, D. C. 20500

Dear Mr. Ross:

ERA, Incorporated, was formed in December, 1969, to research
and develop an innovative method of waste water purification, together
with the production of algae. The results of a pilot plant study
verify the fact that a potable quality of water can be produced
by utilizing the WRAP (Water Reclamation Algae Production) Process.
Also, the by-product of algae is a 46% protein feed supplement.

Several hundred thousand dollars and five years of research
and development have been devoted to proving the WRAP Process. The
benefits that can be derived from this process are:

l. Potable water is produced without chlorination. Chlorine
for purification of drinking water has been used for many years.
It has recently been brought to the public's attention that chlorine
could cause cancer. Of the many bacteriological tests that have
been made on WRAP water, no sample has contained coliform organisms.
No chlorine was used to achieve these results.

2. The algae produced has a food value equivalent to soy-
bean meal. This product is also free of bacteria and virus.

3. Using the same testing methods on WRAP water as are used
on cities' potable water samples, no virus was detected.

4., Based upon published information from the South Lake
Tahoe Plant, the WRAP Process would produce equal or superior water
quality for approximately 50% of the operation and maintenance cost
at that location. ERA's 50% of these O & M published figures would
also include the amortization of the capital costs.

5. ERA has financing arranged whereby WRAP Plants can be
constructed for cities without federal grants or assistance. The
costs to the cities will be no more than their portion after receiv-
ing a grant, and in some cases would be less.
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6. The quality of treated waste water projected by the EPA
for 1985 will cost many billions of dollars of taxpayers' money. By
utilizing the existing technology and financing by the private
sector, these billions could be utilized for other purposes.

7. It is ERA's position that the bureaucracy in Washington,
D.C. is so far removed from the wishes of the people of the United
States that private industry has been hamstrung to the point that
more and more dependence is being placed on these agencies. Why
not give the solution to the country's problems back to the people?
An economical solution could then be achieved. The Congress of the
United States has created the existing problems and does not seem to
have a solution, we believe, in light of the fact that many, many
problems now existing did not exist until after the New Deal, that
it is time to start a reversal of the United States' policies.

8. Three patents have been issued to ERA for the WRAP Pro-
cess. Each of these patents has several allowable principles. ERA
will, under certain conditions, make this technology available to
the public.

9. The WRAP Process is a very simple solar energy machine.

In addition to the WRAP Process, ERA has developed an energy
producing process that will not only solve many problems with waste
disposal, but will produce some energy to supplement our natural
resources. Some of the many advantages of this energy source are:

1. ERA, Incorporated has signed contracts with four large
cattle feedlot operations in Hereford, Texas. These contracts provide,
among other things, for the delivery of enough manure to supply
a substitute natural gas (SNG) plant to produce 1.2 million cubic
feet of methane gas per day. This size plant will only use 25% of
the total capacity of such feedlot operations. In addition to
the methane gas, the plant will produce 80 tons of 35% protein
feed supplement. The feedlots have contracted for the purchase
of this material.

2, Natural Gas Pipeline Company of America has signed a
contract with ERA for the purchase of the methane gas.

3. The shortage of natural gas has created a shortage of
fertilizer for the production of food. The sludge or residue from
a SNG Plant is a very good source of soil conditioner and fertilizer.
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4. Anhydrous ammonia has been manufactured from natural gas
for many years. This material has been used as a fertilizer and has
caused the pollution of many rivers from which cities take their
drinking water. By developing a source of natural fertilizer, this
pollution problem can be somewhat reduced.

5. The SNG Process developed by ERA can also utilize the
solid waste from cities for the production of methane gas and a
soil conditioner. This in turn would reduce the problem of solid
waste disposal. Many cities are presently confronted with a garbage
disposal problem.

6. The sewage sludge and solid waste (garbage) from the
cities could be combined to produce usable products instead of
problems. The depletion of the humus material in the soils, where
commercial fertilizers have been used for several years, has caused
the need for more and more anhydrous ammonia to produce a crop
yield to make farming profitable.

7. The development of this method of production of methane
gas and soil conditioner fertilizer could produce the 25% shortage
now existing in the United States. The cost for this development would
not be as much as our country is now having to pay for overseas oil.

CONCLUSIONS AND SUMMARY:

Many ideas have been proposed by agencies of the federal
government to solve the environmental problems. All of these
suggestions involve vast amounts of money which will have to come
from the taxpayers. It is hard for those of us who have not been
the recipient of federal handouts to understand the necessity for
these types of governmental assistance.

Due to the fact, however, that Congress has appropriated
these funds, ERA, Incorporated would like to participate to a small
extent. By funding ERA some research and development money, many
millions could be saved by the federal government.

The enclosed material (letters, newsprints, etc.) indicates
the interest of others in the solution to many problems in the
field of energy, and protein for economical feeding of livestock
and poultry. The existing technology can supply many answers to
these problems, y
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The Environmental Protection Agency, as well as the Farmers
Home Administration, are interested in pursuing ERA's proposals. A
massive amount of information, research material from other sources,
and research and development from ERA is available. This material
tends to overwhelm the average individual. It is hoped that the
available information will be requested by those interested in
obtaining the solutions outlined herein.

ERA, Incorporated earnestly solicits an investigation of
their proposals. They feel they have many (but not all) answers to
the environmental problems now confronting our country. Assistance
from federal sources is now requested.

Sincerely yours,

RALPH W. DOUGLAS
RWD/jc

Enclosures
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December 31, 1974

Mr. Ralph W. Douglas
President

ERA, Incorporated
1638 Main St.
Lubbock, Texas 79401

Dear Mr. Douglas:

Thank you for your prompt response to my original letter of November 29, 1974.
I apologize that it has taken me so long to respond, however I have been out
of the office quite a bit this month due to a combination of surgery and a two
week business trip. As always happens, when someone leaves their office, the
rest of the staff tends to consider a letter addressed to them as '"their baby".

We were very much impressed with the concept of ERA as well as their procedure
for going forward. We would like to meet with you when next you come to Cali-
fornia. For your information, our operations are headquartered about 40 miles
north of San Francisco in the California premium wine country. Prior to that
meeting I think it might be well if you were to request the specific informa-
tion you need from us to proceed, e.g., minimum manure requirements, purity
requirements, sight requirements. We will then respond to your requirements,
and based upon that response know whether we are in a position to go forward.
The reason I feel this step would be necessary is that the High Plains feedlot
industry produces an incredible amount of manure, and we would not like to, as
I said, waste your valuable time. If the poultry industry of our area is of
course not suited to your requirements, then we would of course put you in touch
with other operations more suitable to your needs.

One last note - I believe the term "ERA, Incorporated" is trade marked. There
is a consulting group originally from Los Angeles now with branch offices across
the country with the same name (Economic Research Associates, Inc., abbreviated
and referred to in the trade as ERA). Before spending a lot of time on develop-
ing your trade name, perhaps it might be well to check into this.

With best wishes for success in your exciting projects, and looking forward to
further correspondence and meetings with you, I remain until then,

Sincerely,
NICHOLAS TURKEY BREEDING FARMS, INC.

ol et lronn

Robert J. Nicholas
President

RJIN:amc

19449 RIVERSIDEDRIVE ¢ P.O.BOXY ©* SONOMA, CALIFORNIA 95476 ¢  TEL. (707)996-3661
Nicholas Breeding Centers: Sonoma, Californio * Petaluma, California ® Dillon Beach, California
. Santa Rosa, California ¢ Cannon Falls, Minnesota



G. BUCHAN
WATER TREATMENT COMPANY LIMITED

(BOILER & COOLING WATER TREATMENT SPECIALISTS)
AVAILABLE THROUGHOUT NEW ZEALAND

WELLINGTON HEAD OFFICE: CHRISTCHURCH
P.O. Box 40-062, Upper Hutt AUCKLAND P.O.Box 13-107, Christchurch
Phone: 89-068, Upper Hutt P.O. Box 65-040, Auckland 10 Phone: 584-516
Phones: Browns Bay 85-716
Auckland 874-547
E.R.A. INCORPORATED
1638 MAIN ST. 14TH APRIL.1975
LUBBOCK
TEXAS 79401
U L] S L] A L]

ATTENTION MR.R.W. DOUGLAS (PRESIDENT)

Dear Ralph,
Many thanks for your letter of 2nd Dec.1974 answering some of
my queries.

Firstly I would like to say that we have now done a complete survey of
the country with regard to the potential of the W.R.A.P. system and we
find that ther has been a remarkable response to our meeting with various
local council bodies and large industrial companies e.g. UNILEVER, WATTIES
and several freezing works, believe me Ralph it would appear that a visit
from yourself or Don is not too far away.

I have recently had a meceting with ourcompany Solicitor and Accountant
and it is now felt that we should arvange a formal agency agreement between
E.R.A. and our company therefore I would appreciate your comments as to
what arrangements should be made.

I have not as yet heard from the Southwest Mortgage Co, however, having
discussed the financing arrangements mentioned in your letter with our
accountant it appears that they would not be too suitable as at the moment
the New Zealand Government are not to keen in bringing in overseas funds,
however, Ralph I am sure thi+ we can come to some arranzement that will be
to our mutual advantage

I am enclosing some newspaper clippings which are indicative of the
position in N.Z.

I have at this stage only discussed the process very briefly, in fact
only sufficient to hold the interest, however, I am looking forward to
having authority to discuss the process in much more detail.

One of the biggest problems at the moment is that our beautiful lakes
are becoming polluted and the public are up in arms plus the fact/

; Directors: G. BUCHAN, A.I.MAR.E.
NEW ZEALAND OWNED AND OPERATED ik S Spei A

G. W. GIBSON, DIP.TECH,
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that I was shocked to find out just how many cities and towns pump raw
sewage out to sea,

At this stage I have taken on extra staff to allow me to concentrate
more on the effluent side, therefore 1T am looking forward to havin: the
details of mutual agreement or better still, a visit from your gzood self.

I trust that Mrs. Douglas is keeping well, plecse convey my regards to
her also my regards to Don.

Incidentally, I did receive the packag> vou posted to me, Thank you
once again,

Yours sincerely
G. BUCHAN WATER TREATMENT CO.LTD,

e i

G. BUCHAN
MANAGING DIRECTOR.




Procurement of our Basic Needs

Today mankind has reached a point in ifs development at which
i1t can ro longer afford the luxury of obtaining for 1tself the neces-
sities of 1ife--food, water, shelter, and clothing--by the same
traditional, often inefficient methods that heve been use& for
the last one to three generations, Civilization has reached such
turning points before, as in the change froﬁ hunting to agriculture,
and then to iIndustrial production., We face such a ﬁurning'point now.
The change 1s being.forced on us by the physical restraints of our
planet and the effects of man's activities on his environmrent.

The problems involved include the pressure of an expénding
population, with expanding expectations, in a finite world with a
finite ablility to to meet the needs and demands of 1ts people. We
see the effect of these pressures in the disturbance of the environment
and the ecosystem by our attempts to meet these needs and demands,
and in our diminishing ability to provide for all the very: large
number of people now living on our planet,

W'hat can be done to help solve these problems? When we attempt
to meet the needs mentioned above, we apply a certain amount of
effort. This effort is multiplied by some sort of efficiency factor
to give a prdduct, the result of our efforts. (Effort X efficiency =
results, in a manrer of speaking). The degree to whicﬁ we succeed
in meeting needs is dependent on the effort expended (bbl. oil or

number of man-hours) times the efficiency with which we expend the

L5 ]
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effort (i.e., ingenuity, creativity, or originality). The great
success of our country in meeting the basic needs of its people
is dus not only to the large amount of resources available to us,
but also to the ingenuity and know-how in using the resources.
However due to the pfessures of the present time, we must move from
the current methods of providing, tq a new level of sophistication
in meeting needs, . D must increase our efficiency.

A well established scientific principle is that biologicsl
processes are many times more efficient thanmst physical-chemical
processes, For exarple, an enzyme reaction can produce the same
arount of the sare product as a physical-chermical reaction in
seconds rather than minutes or hours, and at near room temperatures
-rather than elevated temperatures, Biological procésses are also
inherently less destructive to the ecosystem since they are a part of
i1t, Our efficiency in meeting basic needs can be increased drastically
by using biological rrocesses rather than physical-chemical ones,

Chemists tend to see cartain forms of matter as essentially

the sare because they are made from the same elerents and formed into

similar compounds. This is a simplification, but often a useful one.
By this reasonine raper,word or grass may all be considered cel-
1ulose. Latural ges, coal, petroleum, and oil shale are all hydro-
carbons. Fish, soybeans, alga=, or beefsteak are all high-quality
rrotein foods, Theoretically at l=ast, one r.erber of a group ray

be substituted for another,
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Let us then increase our uce of efficient biological processes,
using the abundant energy of the sun to meet the basic needs of our
society in an efficient, 2cologically scund manner. It is not neces-
sary to destroy or damage our envirenment to produce abundant food
(protein), energy (methane) and fresh water. For example, instead
of inefficiently pyrolyzine solid waste (garbase), burring much of
the fuel produced in the rroduction process itself, 1ét us let na-
ture efficiently (biologically) transform these "wastes" into clean
burring natural gas to meet our expanding energy needs, At the same
time we would be producing an odorless, sterile, organic fertilizer,
which Pa‘___us-.és?‘f?ethane in its manufacture rather than p:ggé‘-&-ing it.

Instead of forring a mountain of polluting sewage sludge in
~Néw York harbor, let us use tbe sewage as nutrient to grow algae
efficiently with sunlight to cive us food. Algae matures at a much
faster rate than conventiocnal crops, giving ruch higher yields per
acre and per unit time. 1Instead of using many acres of our férm-
land to grow food for animals, let us feed the arirals our ef-
ficiently produced protein (algae) and use our farmland to grow
food for people;

fhese concepts are not long term solutions. They are imme-~
diately aprlicable. The engireering rroblers are srall compéred
with mass prouucing autencbiles or building a cormputer, and they
have been solved to a large extent at the ;reéent tire. The tech-
nology is interrediate, rot hirchly sorhisticated 1ike a nuclear

joWwar rlant or ar oil refin:ry. Ther~fore, tha yrncesses can bhe



used soon, by developing countrias a2s well us the Aevelere?, "ic“ly
technical'socities.such as ours, Ade should leaé the way hecause we
can put the systems in place easier, because we have the‘caritai,
the demand, and an abundance of now-troublesome raw material, It
is not necessary for us to have an energy problem or to be dependent
on foreign powers for our energy. Plants producing millions of

cu, ft./day of natural gas (methane) could be operating by 1977.

By 1980 we could be weil on our way to energy independence, In this
same time frame we could make significant progress in'elininafing
,poilution from our waters, and in increasing our foed surliss,
Because of the inhsrent efficiercy of Siological processeé, these
concepts are highly profitable and can be implerented wostly by the
private sector of the econcmy. .

Scientists are necessarily sceptical, and rust question new
concepts. I have, to the best of ny Qbility and understanding,
subjected these concepts to my scepticism aﬁd objective exarination.
My considered conclusion is that throﬁgh these means, we have the
ability to implerent these 1deas'practica11y and scon, to meet in
some part our fundamental needs for food, a cleaner environment
and sounder ecological systems, and to provide a gocd part of the
energy we nead to progress as a society. Let us use our intellegence
and newly found insight to increase our efficiency, thus mulﬁiplying

our efforts in producing results,

David R. Douglas, Fh.D,



Procurement of our Basic Needs

Today mankind has reached a point in ifs development at which
1t can no longer afford the luxury of obtaining for itself the neces-
sities of 1life--food, water, shelter, and clothing--by the same
traditional, often inefficient methods that heve been used for
the last one to-three generations, Civilizatlion has reached such
turning points before, as in the change fromr hunting to agriculture,
and then to industrial production. We face such a furning'point now,
The change 1s being forced on us by the physical restraints of our
planet and the effects of man's activitlies on hls environment.

The problems involved include the pressure of an exp@nding
population, with expanding expectations, in a finite world with a
finite ablility to to meet the needs and demands of its people., We
see the effect of these pressures in the disturbance of the environment
and the ecosystem by our attempts to meet these needs and demands,
and in our diminishing abllity to provide for all the very large
number of people now 1living on our planet,

W hat can be done to help solve these problems? When we attempt
to meet the needs mentioned above, we apply a certain amount of
effort. This effort is multiplied by some sort of efficiency factor
to give a producf, the result of our efforts. (Effort X efficlency =
results, in a manner of speaking). The degree to whicﬁ we succeed
in meeting needs is dependent on the effort expended (bbl, oil or

number of man-hours) simes the efficiency with which we expend the
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effort (i.e., ingenuity, creativity, or originality). _The great
success of our country in meeting the basic needs of its people
is due not oniy'to the large amount of resources available to us,
but also to the ingenuity and know-how in using the resources.
However due to the pfessures of the present time, we must rove from
the current methods of providing, tQ a new level of sophistication
in meeting needs, i.e., we must increase our efficlency.

A well established sclentific princirle is that blolegicsl
processes are many times more efficient thanwst physical-chemical
processes, For example, an enzyme reaction can produce the same
arount of the sare product as a physical-chermical reaction in
seconds rather than minutes or hours, and at near roor temperatures
-rather than elevated temperatures. Biological procésses are also
inherently less destructive to the ecosystem since they are a part of
it. Our efficiency in meeting basic needs can be increased drastically
by using biological prrocesses rather than physical-chemical ones,

Chemrists tend to see certain forms of matter as essentially

the sare beczuse they are made from the same elerents and formed into

similar compounds. This is a simplification, but often a useful one.
By this reasonine paper,wocd or grass may all be considered cel-
1u1ose. LFatural gas, coal, petroleum, and oil shale are all hydro-
’carbons. Fish, soybeans, alga=, or beefsteak are all hirh-quality
protein foods. Theoretically at least, one rerber of a zroup ray

be substituted for arother,
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Let us then increase our urce of efficient biological processes,
using the abundant energy of the sun to meet the basic needs of our
society in an efficient, 2cologically scund manner., It is nect neces-
sary to destroy or damage cur ~nvirrnrent to produce abundant food
(protein), energy (methane) and fresh water. For sxample, instead
of inefficiently pyrelyzine solid waste (garbaqe), burr ing much of
the fuel produced in the rroduction process itself, 1ét us 12t na-
ture efficiently (biologically) transform these "wastes" into clean
burring natural gas to meet our expanding energy needs., At the same
time we would be producing an odorless, sterile, organic fertilizer,
which _G_s—!‘_oesf:‘r?éthane in its manufacture rather than -pu;fog-ée-a-ﬁg it.

Instead of forming a mountain of polluting sewage sludge in
.New York harbor, let us use tbe sewage as nutriesnt to grow algae
efficiently with sunlight to <ive us food. Algae matures at a much
faster ratg than conventional crops, giving ruch higher yields per
acre and per unit time. Instead of using many acres of our férm-
land to grow food for animals, let us feed the arimals our ef-
ficiently produced protein (algae) and use our farmland to grow
food for people,

fhese concepts are not long term solutions. They are imme-
diately applicable, The eneinesring rroblerms are srall comparsd
with mass prouucing autencbiles or building a computer, and they
haﬁe been solved to a large extent at the present time, The tach-
nélopy is inter%ediate, not hirhly scorhisticated 1ike a nuclear

towzr rlant or arn oil refinary. Therafore, tha prrecasses can be



used soon, by developing countries as well .z tha developed, "i-"1y
ﬁechnical-socities.such as ours. Ae should lead the way because we
can put the systems in place easier, because we have the.capitai,
the demand, and an abundance of now-troublesome raw material. It
is not necessary for us to have an energy problem or to be dependent
on foreign powers for our energy. Plants producing millions of
cu., ft./day of natural gas‘(methane)‘could be operating by 1977.
By 1980 we could be weil on our way to energy independence, In this
sare time frame we could make significant progress in elirinating
_poilution from our waters, and in increasing our food surliss.
Because of the inherent efficiercy of éiological processeé, these
concepts are highly profitable and can be implerented rostly by the
private sector of the econcmy. A

Scientists are necessarily sceptical, and rust question new
concepts. I have, to the best of ny ébility and undersﬁanding,
subjected these concepts to my scepticism and objective exarination.,
My considered conclusion is that thrdﬁgh these means, we have the
ability to implerent these ideas'practically‘and soon, to meet in
some part our fundamental needs for food, a cleaner environment
and sounder ecological systems, and to provide a gocd part of the
energy we neaed to progress as a socliety., Let us use our intellegence
and newly found insight to increase our efficiency, thus mulﬁiplying

our efforts in producing results.

David R, Douglas, Fh.D,

-



Biogr ical Sketch of Dav R. Douglas

Dzvid Ralrh Douglas was born or November 1, 104k, in Lubbock,
Texas, He 1ived im Lubbock from 1944-10L8, in Littlefield, Texas
from 19L#-1957, on a farm-ranch near Muleshoe, Texas from 1957-
1963, He attended Texas Tech University from 1963-1968 at which
time he graduated with a Bachelor of Science degree ir chemistry.
He served im the United States Army Reserve from 1968-1974 at
which time he received an homorable discharge, He attended the
University of Houstom (Houston, Texas) Graduate School from 1968-
1971 at which time he was awarded a Ph,D. in amalytical Cheristry.
The subject of his dissertatiom was the amalysis of food flavors
and the volatile constituents of biological fluids usimg chroma-
tographic methods, After graduatimg he speat 20 morths (1972-1973)
as a post-doctoral fellow im the Departmemt of Dermatology at
Baylor "ollege of Medicime (Houstom,Texas), studying the chemical
nature of skim cancer and its relatiom to sunlight. From Oct. 1973
to the presemt he has held the positiom of research scientist at
the Research Center of Philip Morris, TSA, im Richmond, Va.

Dr. Douglas is ummarried. His hobbies amd interests imclude
rusic, bicycle ridimg, sciemce fictiom, amd ecology. He is a
menber of the Americam Chemical Society amnd the American 0il
Chemists' Society.
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April 21, 1975

Fabian, Nelson § Medina, Inc.
P. 0. Box 3689
McAllen, Texas 78501

Attention: Mr., Steve Spoor

Subject: McAllen Sewage Treatment Plant
Centrifuge to Remove Algae Solids

Dear Mr. Spoor:

This is to confirm some of my ideas and suggestions on what
you might do to remove algae from effluent water at the
City of McAllen Sewage Treatment Plant following our phone
conversation April 17. It is my understanding that most of
the water, except. for one million gallons per day, .from the
McAllen Sewage Plant is disposed of by watering the City
Golf Course. The problem is to dispose of one million
gallons of water which can not be used for this purpose and
which water contains algae cannot be dumped into the Rio
Grande River.

I do not think there is any practical way of using a centrifuge
to directly remove algae from this waste water.  The flow rate
is too great and the particle size of the aglae is too small

to make a reasonable, economical use of a commercial size
centrifuge. But I do believe there is a way in which it can be
done. I am going to refler you to a company in Lubbock who has
done a great deal of work on separating algae.

I suggest you contact Mr. Ralph Douglas of ERA, Inc., 1638 Main
Street, Lubbock, Texas 79401, phone, 806/763-4356. Mr. Douglas
and his associates have had a pilot plant set up beside the
Lubbock Sewage Plant for many years to grow algae in sewage

plant water and then to separate and harvest the aglae while at
the same time purifying the water for disposal. I have seen the
system work and I have helped them on some test work in dewatering
the sludge. Basically, I think you can gain much from their

know how along with the use of the centrifuge to separate the
algae for the City of McAllen. You could use ERA's technique to
add lime plus air to the sewage plant effluent, then concentrate
the lime and algae by air floatation and then centrifuge the

lime plus algae to give thick cake for land disposal. Underflow
from the air floatation could .be satisfactory for dumping directly
into the river.
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.Mr. Steve Spoor
Page Two
April): 21, 1975

I suggest you call or write Ralph for his guidance and
assistance and maybe even visit their pilot plant in Lubbock.
They don't have a centrifuge to dewater their air floatation
solids, but we have tested it already at their plant and

this stage of their process does work. Maybe later if you and
Ralph decided to pilot plant a small system at McAllen, I
could loan you the centrifuge to dewater the sludge.

I have talked to Ralph about this problem and I am sending him
a copy of this letter in hopes that you can get together.

Very truly yours,

SHARPLES-STOKES DIVISION
Pennwalt Corporation

T. 1. Kennedy <
District Manager

TIK/bs

attachment: Bulletin 1287B

cc: Mr. Ralph Douglas



JENNINGS RANDOLPH, W. VA., CHAIRMAN

EDMUND 8. MUSKIE, MAINE HOWARD H. BAKER, JN., TENN.
JOSEPH M. MONTOYA, N, MEX. JAMES L. BUCKLEY, N.Y.

MIKE GRAVEL, ALASKA ROBEWT T, STAFFORD, VT.
LALOYD BENTSEN, TEX. t JAMES A. MC CLURE, IDAHO
QUENTIN N, BURDICK, Ny DAK, PETE V. DOMENICI, N. MEX,

b < e o Alniled Diafes Denafe

GARY HART, COLO.
M, BARRY MEYER, CHIEF COUNSEL AND CHIEF CLERK COMMITTEE ON PUBLIC WORKS
ARD, MINORITY CLERK
BAILEY w INORY WASHINGTON, D.C. 20510

April 17, 1975

Mr. J. Phelps White, 111
Box 874
Roswell, New Mexico 88201

Dear Phelps:

I agree with your feelings regarding the Western Governor's
Conference.

In regard to the "WARP" system, I have reviewed it and I
was quite impressed with the benefits that are provided in com-
parison to the costs which are required to perform the same
amount of work clean-up with alternative methods.

My staff is forwarding the report to the Environmental
Protection Agency for their review and recommendations. I
would like to reiterate that the "WARP" system shows a high
potential. I will be in touch with you again when I receive

a report from EPA.

With kindest regards.

Very truly yours,

Z

Pete V. Domenici
United States Senator

PVD/cdmh



"TEHE CITY OF PLAINVIEW

BOX 520 b4 PLAINVIEW, TEXAS 79072

JOHN D. STONEHAM
MAYOR

COUNCILMEN

KELTZ GARRISON
MEDLIN CARPENTER
NEAL WILLIAMS
RICHARD CROSS
JEANE BROWNING

MARSHALL PHARR
CITY MANAGER

JOE SHARP
CITY ATTORNEY

M. L. REA
CITY CLERK

WM. R. HOGGE, P.E.

DIRECTOR
PUBLIC WORKS

HAROLD GLADMAN

DIRECTOR
PLANNING

JOHNNIE BALLEW

DIRECTOR
PUBLIC SAFETY

NORMAN HUGGINS

DIRECTOR
FINANCE .

April 7, 1975

Mr. Ralph Douglas
President

ERA, Inc.

1638 Main

Lubbock, Texas 79401

Dear Mr. Douglas:

The Mayor and City Council at a special meeting of the City
Council held on April 3, 1975, at 7:30 p.m. discussed your
water treatment process (WRAP) and the possibility of this
method being used to improve the quality of the waste water
treatment in Plainview. This process would provide for a
conservation of our natural resource, water, by utilization
of the ERA method to produce a water quality suitable for
industrial use, park and recreational use on the Running Water
Draw Park project, and/or agricultural use.

Having had the opportunity of working with you for the past

two years concerning waste water treatment and water quality,

we are willing to continue our negotiation for the installation
and construction of your process here in Plainview. After
having visited with the Texas Water Quality Board, Texas State
Department of Health, and the Environmental Protection Agency,
we feel there are great prospects for treatment of waste water
to a degree to make it reusable for the above mentioned purposes.

The Mayor and City Council are in concurrence that any costs to the
operation of the water treatment plant that can be saved would be
paid directly to your corporation for services rendered. The
present cost of our water reclamation department is $78,858 of
which is broken down the following way: Personnel Services -
$52,6783 Supplies - $4,405; Maintenance - $4,030; Other Services

€ Charges - $16,020; and Capital Outlay -~ $1,725.



Mr. Ralph Douglas
April 7, 1975
Page 2

The City Council has authorized me to negotiate with your corporation in which
compensation with your corporation would be the operational dollar saved due
to your treatment process. It is further agreed that any contract for the

sale of your treated water would provide you with an additional pro rated
credit or income.

We are looking forward to working with you and your organization in our con-
iqual hopes that additional funding may be achieved through foundations, state
agehcies, or the federal government that would assist in the development and

arch that might be accomplished by this method in the preservation of one
of [our most cherished natural resources, water.

hduld you need a onal information, please feel free to contact me.

Marghall Phar
City Manager

MP:1f

cc: Honorable John D. Stoneham, Mayor
Mr, Joe Sharp. City Attorney
Mr, Wm. R. Hogge, Director of Public Works



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

DALLAS DISTRICT
3032 BRYAN STREET

December 16, 1974 DALLAS. TEXAS 75204

Mr. Ralph W. Douglas, President
Ecological Research Associates
1638 Main Street

Lubbock, Texas 79410

Dear Mr. Douglas:

On September 12, 1974, Investigator Ralph D. Godfrey made an inspection

of your firm. Review of his inspection report by our Bureau of Veterinary
Medicine in Rockville, Maryland, indicates that algae derived from the
treatment of sewage for animal feed is considered to be a feed additive.
As such, you may only market this material as an ingredient in an animal
feed by first obtaining an approved feed additive petition in accordance
with 21 CFR 121.51.

We are enclosing a copy of the paper entitled, "Health Criteria for Processed
Wastes," which speaks to the subject of reclamation of waste products for
use as food or feed ingredients.

Until a feed additive petition is submitted by you and approved by the
Food and Drug Administration, the product which you manufacture must be
considered to be illegal for distribution in interstate commerce under the
Federal Food, Drug, and Cosmetic Act.

Sincerely yours,

i 2 -

Compliance Officer
Enclosure
ce: Mr. J. E. Ort, Vice-President

Ecological Research Associates
Lubbock, Texas



Health criteria for processed wastes

JACK £. TAYLOR, DONALD A. GABLE, GEORGE GRABER AND ERNEST W. LUCAS

Duvision of Nutritional Sciences, Bureau of Veterinary Medicine, Food and Drug Administration,
Department of Health, Education, and Welfare, 5600 Fishers Lane, Rockville, Maryland 20852

he regulation of processed animal products now considered as feed ingredi- ble, the sequence of testing is dependent
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cases cited illustrate problems of unex-
pected toxicity that would have been
obvious had preliminary chemical screen-
ing been conducted. &

demonstrate any possible problem areas cattle, sheep, goats and swine, and in
such as acceptability, utility, or unex- milk. Here information is lacking on the
pected toxicity. amount of poultry litter containing Clopi-

As pointed out earlier, if the chemical dol that can be fed to ruminants without
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J. DPOUGLASS TOOLE JIM C. LANGDON

CHAIRMAN
TEXAS WATER QUALITY BOARD J. E. PEAVY, MD

e ‘\AI:‘C';ZIEJFI:-I“II\IISR\‘I AN CLYDE JOHNSON

AR HUGH C. YANTIS, JR.

HARRY P. BURLEIGH & ¢ EXECUTIVE DIRECTOR
Z(Ekp

CLAYTON T. GARRISON Nl PH. (512) 475-26651

1700 NORTH CONGRESS AVE. 78701
P.O. BOX 13246 CAPITOL STATION 78711
AUSTIN, TEXAS

July 3, 1974

Re: Proposed Sewerage Facilities
Plainview, Texas

Mr. Ralph W. Douglas, President
Douglas-Cheney, Inc.

1638 Main Street

Lubbock, Texas 79401

Dear Mr. Douglas:

We appreciate having the opportunity to participate in the meet-
ing with you and representatives of the Texas State Department
of Health on June 19, 1974, regarding the use of your new waste-
water treatment system (WRAP System) for the City of Plainview,
Texas. We will pose no objection to the use of this system
provided the plans and specifications are approved by the Texas
State Department of Health (we understand that this has been
done) and the waste discharge permits (NPDES and state waste
control order) are amended to properly reflect the type of
treatment to be used. If the point of discharge has been changed,
the permit will need to be further amended through the public
hearing process to reflect this difference.

As was mentioned in the State Health Department approval letter
of June 25, 1974, these facilities must produce the quality of
effluent stated in the city's waste discharge permits. This
letter was addressed to the aspect of adequate collection and
treatment of wastewater before discharge to the waters of the
State of Texas and should not be construed as preempting any
approvals that may be required by other federal, state and local
governmental agencies.



Mr. Ralph W. Douglas, President
Page 2
July 3, 1974

We will look forward to viewing the operation and performance
of this treatment plant as soon as it is complete and in opera-
tion. Please let us know if we may be of assistance to you in
this matter.

Sincerely yours,

£ :
Roﬂ;;%i:¥2%{:;f/§j P.E., Pirector

Central Operations
NWC :mr
ccs: City of Plainview

Plainview-Hale County Health District
TWQB District 1



Wexas State Bepartment of Health

JAMES E. PEAVY, M.D., M.P.H, BOARD OF HEAL TH

T
COMMISSIONER OF HEAL TH HAMPTON C, ROBINSON, M.D., CHAIRMAN

ROBERT D. MORETON, M.D., VICE-CHAIRMAN

FRATIS L. DUFF, M.D,, Dr. P.H. AUSTIN, TEXAS 78756 ROYCE E. WISENBAKER, M.5. ENG,, SECRETARY

DERPUTY COMMISSIONER Nt BARKER SR (M0
CHARLES MAX COLE, M,D.
MICKIE G, HOL COMB, D.O.
JOHN M, SMITH JR., M. D,
W. KENNETH THURMOND, D.D.S.
JESS WAYNE WEST, R. PH,

June 25, 1974

Douglas - Cheney, Incorporated

Consulting Engineers RE: City of Plainview, Texas
1638 Main Street
Lubbock, Texas 79401

ATTENTION: Ralph W. Douglas, President
Gentlemen:

We have completed a review of the plans and specifications for a sewage treatment
facility to serve the City of Plainview, Texas. The facility will utilize a
process known as the WRAP System. This System consists of a series of ponds with
algae growth and chemical additions for sewage treatment. Wastewater influent

is treated initially in faculative ponds, then aerobic ponds, decarbonation ponds
and lime injection followed by flocculation and flotation. Algae is removed

as a by-product of the treatment process and is used for animal food supplement.
The treated wastewater is discharged after pH adjustment. The design capacity

of this plant will be three million gallons per day.

Our review of the plans and specifications, and subsequent discussion with you
and your representatives, indicates that the facility is generally consistent
with good and accepted wastewater treatment processes and we will, therefore,
grant Limited Approval for the plant's construction. Limited approval is given
for new treatment processes or treatment processes which are in limited use in
the State of Texas. In the event this process fails to meet permitted effluent
standards, additional treatment of the wastewater will be required.



Douglas - Cheney,
Incorporated

Page Two

June 25, 1974

Remember that our approval of plans relates only to compliance with our Design
Criteria and ultimate State approval for a sewage discharge is vested in the
Texas Water Quality Board. We request that you notify us when the plant's con-
struction is complete, so that we may inspect the project.

Sincerely,

%/W.W

Sherman W. Hart, P.E., Engineer IV

Plans and Specifications

Division of Wastewater Technology
and Surveillance

SWH/dec

ccs: Honorable John D. Stoneham, Mayor

City of Plainview

Marshall A. Pharr, City Manager
City of Plainview

ERA,; Incorporated
ATTN: Jay Ort, Vice President

Southwest Mortgage Company
ATIN: Rex Scott

Plainview ~-Hale County Health
District

Local Health Services

Region I

Texas Water Quality Board
ATTN: Robert G. Fleming, P.E.
ATTN: David A. Lancaster
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THE UNIVERSITY OF ARIZONA

TUCSON, ARIZONA 85721

COLLEGE OF LIBERAL ARTS

DEPARTMENT OF MICROBIOLOGY BUILDING: #90
AND MEDICAL TECHNOLOGY

AC 602 884-1245
iopteabor 9, 1970
Mr Jay Ort
Incorpor ted

1630 toin St
Tubboeck, Te @s, 79401

De r Ir. Ort:
Enelosed is a copy of the fintl rcport o 1 proiised ,ou. you
con see there w o no chinie over tuc tentive rcport sent on

uguet 17, 1970.

I° you h ve -ny questions bout the report, le se let me !now,
rl1so 1ot me know if you wish to h vo othcr 5 mples processod.

vuldl 11v JE
1' l-(.o»u.~
Jetex ry Iuaov;01, Fh, T,

Jonsul ting Mierobhiologist
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FIN'T REFORT

CONSULTATION PAL JCT #P6H 4RA, THOURLCT TED, LUBBOCEK, TEXAS

PROCESSING OF JCUR J.TER © !FI7™; FOL THP &40 WTR.TION ~dD
DETECTION OGP JITEL.OVIRU:

3 MPLE WO. 1 : INFLULHT ( 7/29/70 )
1. There w2s an estimaled most probible numnber (IPH) of

rn

infectious virus particles of 1844 ver ~1lon ol 3S=zuple

Fo. 1 influent.

2. These viruses .ppeir to be iu theechiovirus roup of Eantero-

viruses r ther than poliovirus or Co.s'clie groups because
they do not produce CPE in HEp ~.
SAMPLE NO. 2 : DLC'R WL 10N POWRD ( 7/29/70 ) A

1. There was .n eatimnted PN of infectious virus p=rticles
of 40 per gallon of Sample No., 2 Decarboxlation Pond.

2. Thesc viruses also ~pupear to be iu the echovirus group
rather than poliovirus or Coxsiclic _roups for the same
reasons given uthove,

SAMPLE NO. 3 : FLOT.TION EFFIULIT ( 7/29/70 )
There was no detectible coterovicruses Dro ent in one  .1lon

of Sample No. 3, Flotation LFfLIlvert oo o siessed by the - luminum

hydroxide viral dsorption concentr. tior pivcedure (1000-To0ld
concentration).

S MPLE NO. 4 : FILTER EFFIUEJT ( 7/29/70 )
There was no detectible e tecovirvses ovresent in omne gullon
of Sample lo. 4, Filter Elfflueat -5 - szesced by the aluainuw
Lydroxide viral ad orption couccntr.tion procedure (1000-Folid

%AL ? \ZML# 2 ¢ e c.

‘ster P, Ludoviei, Ph.D.

concentration)

Cousul btinz Tierobiologist
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uoest 17, 1970

ir, dJday Ort

ERA, Incorpor: ted
1638 Uadn St.
Lublock, Tews 79101
Dear lr. Ort:

Enclosed 1s a copy of the report det 'liug our sbtudiz: and results
for water samples numbered 1 to 4 (July 2., 1970).

Also enclosed are two copics of a4 billing ot tewent for wmy cervices
in testing these sauples. Pleure male the checlkt out directly to me.

I decided to send the report to you without w 1ting for the coumpleted
deta on the two negotive swmples since it will be . pprovim:tely 10 1
14 days longer before the fin 1 infora tion becoumes wvailable., Our
experience has been that if samples are negative to this stapse, it is
extr.mely unlilkely that subsequent p “ses will produce virus. Never-
theless, I plon one further pass (Fas. ge 2) on 8/20/70 nd 10 d Js
further microscopic observ tions there: fter.

You will notice that with nejitive s:nmples considercble more studies
were carried out tuv be sure thet viruces could not be detected. This
is especially true with concentretes th:t give todc effects on tiigue
cultures and hive to be wished off «fter the vir 1 Zdsorpiion period.
lore testing is required to eliainote tue possibility of execludiag
viruses durin; such proces.aing. Ilrny of thes:z procedures ' re still i
the e perimental si nd 1o one knows eguctly whut effects they way
have on virus recoveries. This was the rcason for the wwny checl:

nd buck-echeck - ssays mide on your witer s mple concentreies.

If you have any questions :vout the m teriul in the report, Jle s¢ let
me know. I will send you - short final 1 port around -ept. 1, 1$70.

If you have more saaplcs you wish tested, plesce 1ot me lnow. You cun
call we =t home since ofiici 11y I m on vic tion the next t.o weels
( home phone 60°-327-5004).
Cordi Jldfyours,
~g P = >
17 el prt e

L

retglr I's udeviei, « Dy
Consulting Hieroblologist



CONSULTATION PROJECT POR FREL, INCCRPOOATED, ILURIZOCE, TETAS
PRCCESING OF W UR TER TEY CENTRATION AND
DETECTION OF ENTWRCVIRU GES

GELTLAT, PROCEDURES:

Four water samples shipped 2ir Treight were nicled up at 5:30 P.I.
on /eds, July 29, 1970 ¢t the Conticent 1 -ir froight ofiice,
Tucson Airport. S:uple:s were refri cr ted overnight «t - 4 .

f=d
o
-~

Approxim:itely one & llon s:uiples were processed the nezt morni

by the aluminua hydroride (Al (UH)3 ) virl-udsorption proc:dure.
This consisted of «dding 40 ml of specisnlly prep.red '1 (Ou)3 Ler
gellon of esch water s mple nd stirring wegnetic 1lly. for 2 hours
to nermit enteroviruses precent to dsorb to the .1 (OH)3 gryatals,

The 1 (OH)3 precipit tes were collected by, filtoring the w. ter
through individual 142 mm P-20 Millipore p-ds using positive ir
pressure ot 20 psi. The Al (OH.)3 precipitates were ser ped [ro. the
pads using sterile stiinless steel sprtul- e into mortars cont .ining
4 ml of fetal ¢ 1f seruvm (2CS). After grinding the precinit tes in
the mortars to reletise viruses from the crystils, the concentr: tes
were collected in plestic tubes nd frozen ¢t - 05 ¢ until tegsted on
tissue cultures. This '1 (01), virus concentr tion vrocecdure cffect:
1000~fold concentrstion of %he viruses in the woter specimens,

The concentr:iites were thowed, inoculited,or further treated prior
to inoculation c¢s indienited, into test tube cultures of prisery
human amnion (H M) and the hwu n fibrowl stic cell line WI 3C. In-
oculuted cultures wire e ‘mined microscopic lly .t 4 ily iaterv 1o
for 7 to 10 days for evide.co of virsl cytope thology. YThen cultures
showed viral cytor thawlogy (CPF) in t 1z st 75, of the ci1lls, the
cultures were frozen [Fur subseouent uiscage. Culture wmediuwid w .3 chii—
ged at 3 to 4 day interv' 1s wheuo unecessary. -t the end of 7 to 10
days, tubes of neg tive specluens were frozen ot - 65 C, th  ed,
pooled, and inocul ted into two fresh tukes of the s me tisive t)pe
( Pussore 1). Pussige 1 culturcs were e¢i wined microscopic 11y for
7 d ys nd « second p ss . e done in tae s e meuner ( v s ¢ 2),

Adequate positive controls to show the susceptibllity of ti¢ L.l ¢nd
VI 38 tissue cultures to virus (polio 1) s well =s neg tive non-
inoculated controls were employed in ©11 wua: ys.
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SAMPLE NO. 1 : IOFLUENT

Specirl Procedures:
Dirty brown, turbid w ter .ith considertbl: debris, pH 7.4 was pro-
cessed directly by the /1 (uH)3 proce’ure . The method required two
AP-20 pads and one hour filtr: tion tiwc Lo collect the precipit te
which was frozen at - 65 C.

The dirty brown colored concentr.te on th wing required a 1:10 dilu-
tion with 2,/ PC3, Bagle's minumum essenti 1 smino ceid medium (MEIH)
plus antibiotics prior to filtr tion through © 0.45% u Gelman, one
inch membrine to remove bucteric and debris., Then 0.1 ml amounts of
the 1:10 filtr: te were imocul ted into 10 /I 36 tubes.

Tubes of WI 38 cultures showing positive cytop thogenic effects (CPR)
of virus were frozen nd th wel nd passed into HAIL cultures as well
s HEp 2 cultures to sep.r:ite pulioviruses or Coxsickie virues,

@H&)? positive CPE)from echoviruses,(Hlu 2 neg tivgl

RESULTS FPCOR SAMPLE HO. I : ILTFLUENY
1. Conceuatrate s wole 1, 1:10 diluted, filtered through 0.45 u

Gelman one inch wewmbr:ne.
7/31/70 Inoculcted 10 7I 38 tubes, 0.1 ml per tube.
8/3/70 Four out of 10 tubes positive CPE.
8/4/70 Seven out of 10 tubes positive CFE.
8/5/70 ILine out of 10 tules positive CPE.
8/7/70 Ten out of 10 tubes positive CPE.
Estimated most Lrobrble number (LIPH) of infectious
virus prticles equels ¢t lenst 1844 per gellon of
Sample No. l.
2. 8/4/70 Pussnie 1, vositive CPD tubes p .ssed to 2 Hiu tnd 2
g1 36 tubes.
8/6/70 Positive CPE in .11 tubes.
3. BAYSTO rass ge 2, positive CPE tubes from Puss:ige 1 passed
to one HAM nd Cune JI 38 tube.
8/9/70 ‘ositive viral CPE in both tubes.
4, 8/1/70 Two tubes of Hip 2 inocul-ted with Pass.ge 1 mterial.
8/10/70 No CPT, therefor echovirus tyve (s).
5. 8/13/70 Repe: .t inocul:tion into 2 tubes of Hip 2 with loss ge
. 2 material,
, . 8/15[70 Ho CPE, therefore cchovirus tyve (s).
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LA
S/IMPIE NO. 2 : DECARGONATIUN POND

Speclal Procedures: _ _ '
Green, turbid water witl coasiderable devris, pH 9.0 was rdjusted

to pH of 8.0 with 10 i ICL nd processed directly by Al (CH),.
The processing required two AP-20 pad:: nd 1 hour filtrution tirc

to colleect the prcecipit: te.

The green al_.e-coloired conceul te oun th wing required 1:10 dilu-
tion with 2y PCS, WEM prior to filtration through z 0.45 a Gelman
one inch membrane to remove bacteria and debris, Then 0.1 ml mounts
of the 1:10 filtrate were inoculated into 10 JI 38 tubes and 6 tube:
of HAM, In .ddition 4 HAM {tubes were inocul ted with 0.1 ml of non-
filtered but centrifuged (1000 Rri:) 1:10 concentrate of sample 2,
One positive CPE tube wos frozen and thowed ond passed into 1AM, JI-
38 as well as HE» 2 cultures to sep rate poliovviruses or Co:saclkie
viruses (HEp 2 positive) fron echoviruses (IEp 2 negative).
To further substanti.te that only one out of 10 tubes were positive
in the initial WI 38 series, the rem ining S ne_:tive tubes were fro:-
en after 10 days and passed individually into fresh WI 38 tubes. The
one frozen positive tube was also passed .t tue scme time s & posi~
tive control,
RESUITS FOR SAMPLE HO. 2 : DECARBO.LATION TOND
A)l. Concentrate smmple 2, 1:10 diluted, filtered through 0.45 u
Gelman one inch embrone.
7/31/70 Inoculated 10 tubes WI 38, 0.1 ml per tube,
8/6/70 One out ol 10 tubes positive CPL.
8/10/70 One out of 10 tubes positive CPE.
Estimated most probable aumber ((IPN) of infectious viru.
varticles equ 1ls 40 per _illoan of TLumple No. 2.
2. Passage 1,positive CI[L tube p ssed into 2 HAM and 2 Y9I 38 tubes.
8/6/70
8/10/70 Positive vir 1 CPE in 11 tubes.
3. 8/13/70 Pussage 2, positive CPD tubes from Pisstge 1 o used
to 1 UAM and 1 ¥I 38 tule.
8/15/70 Pogitive vir 1 CTE in both tubes.
4. 8/13/70 Two tubes of HEp 2 inocul. ted with Pussage 1 m-terial.
8/16/70 No CPE, therefore echovirus type (s).
B)1l. Concentrote diluted 1:10, filtered etc and :
8/5/70 Inocul ted into & tubes of HAM, 0.1 ml per tube.
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8/12/70 MNo CPL in cny tubes; frozen, pooled, and passed to
two AN tubea:.
8/16/70 llegative, no CPE to date, still i bprogress.

C)1l. Concentrate diluted 1:10, centrifued but not filtered :
8/5/70 Inoculated into 4 tubes of H 7, 0.1 ml per tube.
8/12/70 No CPR in on, tubes ; frozen, pooled, nd passed

to two H'M tubes,
8/16/70 Tlegative, no CPE to dzte, still in progress.

SAMPLE NO. 3 : FLOT .TION EFFLULNT

Special Proceduresi _
Clear water, pH 11.0 adjusted to pH 8.0 with 10 N HCL and processed
directly by Al (OH)B' The processing required one AP-20 pad “nd
filtration time was lessthin 15 min, (to collect the precipit.te).

The colorless concentrate on thawing wis inocul ted into 10 tubes of
WI 38 ( undiluted 0.1 ml per tube). fter 2 hours adsorption the
cul tures were washed with 27% FC', MR plus :ntibiotics to reumove

AL (OH)3 and debris before .dding onc al of the s me medium.

A similar procedure was used to inocul te 10 tubes of HAM eicept
2% PCS, Melnick's B medium was used to wash .nd feed the cultures
after the 2 hour adsorption jeriod.

Finally, as a further checlk on the #bsence of viruses in this szuple,
the concentrate was diluted 1:5 with 2,7 PC3, MEM wund 7 tubes of

HAM as well as 7 tubes of #I 38 vcre inoculited with 0.1 ml per tube.
No adsorption period or wash wais involved in this series.

RESULTS FOR SAMPLE NO.3 : FLUT TION EFPFLUENT

A)1l. Concentrate undiluted, adsorptiosn, and wishing:
7/31/70 Inocul.ted 10 tubes of WI 38.
8/10/70 No CPE; Frozen, pooled, and passed to 2 WI 38 tubes.
8/16/70 Negative, no CPE to date, still in progress.

B)1l. Concentrate undiluted , adsorption, and washing:
8/5/70 Inoculited 10 tubes of YI 38.
8/12/70 No CPE; Frozen, pooled, nd passed to 2 HAI tubes.
8/16/70 Negative, no CPE to date, still in progress.

C)l. Concgentrate diluted 1:5, no -dsOrption period or wash,
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8/5/70 Inoculuted 7 tubes of i,
8/12/70 No CPE; PFrosen, vooled, 2nd .uoccd bto 2 HAL tubes,
8/16/70 Negi.tive, no CPE to d-te, still in progress.

2. 8/5/70 Inocul.ted 7 tubes of JI 38.
8/12/70 No CPE; Frozeun, pooled, and p .ssed to 2 JI 38 tubes.
8/16/70 Ne: < tive, no CPE to date, still in progress.

SAMPLE NC. 4 : FILTER EFFLULNT

Special Procedures
Clecr, colorless witer, pH 11.3 adjusted to pH 8.0 with 10 N HCL
and processed directly by Al (OH)B' The processing rqquired one
AP-20 pad and filtration time was less than 15 min ( to collect the

precipitate).

The colorless concentrate on th-wing was inoculcted undiluted into
10 tubes of WI 38 ( 0.1 ml per tube). After 2 hours adsorption the
the cultures were washed with 27 FC3, MEM to remove debris and one
ml of the same medium added per tube.

A similar procedure was used to inoculate 10 tubes of HAIl except
2% TCS, Melnick's B medium was used to wish and f«ed the cultures

after the 2 hour exposure period.

Pinally, as a further check on the ~bsence of viruses in this s nple,
the concentrate was diluted 1:5 it 2 ' PCS, MEM and 10 tubes of
HAM as well as 7 tube: of WI 38 were inoculated with 0.1 ml per tube.

No adsorption or wash wa: ianvolved in this series,

RESULTS FOR S.MPLE NO. 4: FILTER EFFLUENT

A) 1. Concentr.te undiluted - VI 38.
7/31/70 1Inoculated 10 tube: of JI 38.
8/10/70 No CPE; Frozen, pooled, and p.ssed to 2 /I 38 tubes.
8/16/70 Wegttive, no CFE to date; still in progress,

B) 1. Concentrate undiluted - H'M.
8/5/70 Inoculated 10 tubes of HAM,
8/12/70 No CPE; Frozen, pooled, and pass-d to 2 HAM tubes.
8/16/70 Negetive, no CPE to date, still in progress.

¢) 1. Concentrate diluted 1:5.
8/5/70 Inoculcted 10 tubes of HAM nd 7 tubes of JI 38.
8/12/70 No CPE; Frosen, pooled,nd passed to 2 HAM and 2 /I 3°

tubes.

8/16/70 TFegative, no CPE to A~ te, still in progress.
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CONCLUSIONS:
SAMPLE NO. 1 : INFLUBNT (7/29/70)

de

2.

Thére was «n estimnted nost onrob ble number (MPN) of infectious
virus particles of 1844 per . llon of J-mple Fo. 1 influent.

These viruses appe:r to be in the echovirus group of Entero-
viruses rather thn the poliovirus or Coxs.ckie groups because
they do not produce CPF in IEp 2.

SAMPLE NO. 2 :DECARBOTL'TIO.. POND (7/29/70)

1.

There was an estimuted MPN of infectious virus particles of 40
per gallon of Saumple Mo. 2 dec~rbo~l tion pond.

These viruses =1so uppear to be in the echovirus group rather
than poliovirus or Corsiclkie groups for the same reasons given
above.

SAMPLE NO. 3 : FLOTATION EFFLUENT (7/29/70)

1.
24

Tenative Report as of 8/16/70.

There was no detect ble enteroviruses present in one gallon of
Sample No., 3 Flotation Effluent as assessed by the aluminum
hydroxide viral adsorption concentretion nrocedure (1000-fold
concentration).

SAMPLE NO. 4 : PILTER EFFLUENT (7/29/70)

l.
2.

Tenative Report as of §/16/70.

There was no detectable enteroviruses present in one gallon of
Sample No. 4 Filter Efflucnt as assessed by the aluminun

‘hydroxide viral adsorption concentration procedure (1000-fold

concentration).





