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ERA, INCORPORATED 
(F.coLOGICAL RESEARCH ASSOCIATES) 

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

18, 1975 

Mr. Norman E. Ros 
sst. Director, Domestic Council 

The Whitehouse 
Wahington, D. C. 

Dear Mr. Ross: 

I appreciated your 
me to contact y 1 
duction Proces 
amount of ma~ i 1 

letter of March 11, 1975 in which you invited 
e to our Water Recalamation Algae Pro-
ing the liberty to enclose a small 

e developed over the past few years. 

if 

I - 7s; 

I thought I would be in WashingtDn, D. c. a couple of weeks ago. 
This trip did not materlize but I did try to call when I thought 
I was fo 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 
t me. 

I am lso enclosing a preliminary report on another project we 
will be constructing, namely, substitute natural gas from feedlot 
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 welfa o the U.S. is uppermo3t on his thought . 
The opportunity now e ~or him to become the leader this 
nation needs. The peopl will b ck him if he will establish a 
firm policy and not deviate from it. 

P esident, ERA, Inc. 

Encl: 
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U.S. 'Credihil ity' At Stake In Vietnam 
DITCHLEY, England (UPI) crises we have bePn through in initiative to continue iti: attack would have remained your Rusi.ian re-entry into Yugo- unreliable ally," reache!I far 

- Sir Robert G.K. Thompson. the past look like Sunday on the south. It did not have to friend:; if you had remained slavia_ after . the dea~ beyond the "Domino Theory" 
an expert on guerrilla warfare afternoon picnici:." spend one man on defense." credible" are engaged in ''a (President Jos1p Bro~) Tito. r S th t A . f 
m Southeast Asi'l, said Friday Thompson was the architect Thompson p;i.inted a picture great reshuffle." "The_rii _11re _all sort11 of O . ou eas sian n~ ions 
that if the United States of Britain's victory over Com- of unrelieved gloom. ''They know perfectly well scenarios m this. Its effects t.opplmg one by one, he said. 
abandon!! South vietnam now munist insurgents in what is "What Americans ha\'P rom- that the American commitment must he measured in world- "The Domino Theory is all 
the effects "are going lo shake now called Malaysia and later pletely failed to grasp in this now to them is valuelesi:," he wide terms." . right in its nice sort of simple 
you to the roots." head of Britain's advii;ory present situation are relative said. "They have now got to- The_ bleak future, given terms, and we're going to 1ee 

The former jungle fighter mission to Vietnam. He was a costs." he said. "The costs of well, puttiOR it in its least America as "a completely it," Thompson said. 
who spent 25 years directing consultant to the Nixon White credibility are very low com- violent terms, they've got to "But it's a great deal more 
anti-guerrilla campaigns said House and to other govern- pared with the extremely high insure with the other side." than dominos. It's a chess 
what was at stake in President ments on Southeast Asia. costs of incredibility." Thompson foresaw dire board. If you lose pieces on one 
Ford's last-ditch request for Thompson said the United President Ford's requested worldwide effects from belief side of the hoard, it'11 going to 
milita_ry, aid for S_aigon as States and South Vietnam had military aid to Saigon, he said, that the United States would no aff~c~ t~,e .whole rest of your1 America s trustworthmess and the war won at the end of 1972, was part of the cost of longer back its commitments to position. 
credibility as a friend .and ally. when North Vietnam's army credbility. the hilt. ----------

"If you are going to indulge had been smashed, its capital "Wh.at the $700-odd million "There will be major prob- , 
in the luxury of incredibility, bombed and its harbors blocked actually buys and puts into the lems with NATO • with the 
you are going to have to meet by American mines. country is worth only 25 per Middle East with ~ne which I 
the costs," Thompson said in ''At that point, you could cent of the act. The 75 per cent think we're' going to have on • 
an interview. "And they are have gotten· a peace agreement value of it is that you have our hands very rapidly a • 
going to shake you to the roots. which could have been enfor- actually done it. • ' 

''Your defense budget within ced, a peace agreement which ''Psychological effect, rather 
five years will go through $200 would have given you peace. than material-that the United 
billion, at present prices, and I But the Congress didn't want it. States . is still prepared to give 
doubt whether that will be They wanted out." support. That is important to 
enough. He said the Paris peace Vietn;i.m, but it is equally 

"You will also have to take agreement of January, · 1973 important to an awful lot of 
political md military risks to "restored absolute security to other people around the world." 
re-establish your credibility North Vietnam. It gave the Already, he said, nations 
that . will make some of I.he north a complete strategic "which were your friends and 
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EPA Discovers Areas Of Mismanagement In Grants 
WASHINGTON (UPI) - The 

En\-ironmental Protection 
.\gcncy said Friday it has 
turned up evidence of wide-
spread mismanag.ement, faulty 
construction and misrepresenta-
tion of costs in at least 41 
federal sewage plant construc-
tion grants around the country. 

.Millions of dollars are invol-
ved, EPA sources said, and 
they fear the discoveries so far 

might represent only a fraction 
of the irregularities. 

Arvin L. Alm, the EPA 
assistant administrator for 
planning and management, said 
his agency's audit program was 
continuing a.nd new regulations 
were being drafted to crack 
down on the management of 
federally funded sewage treat-
ment plarit construction. 

Alm released a draft report 

covering audits conducted on 41 
EPA grant for 28 sewage 
treatment plants in 12 states: 
California, Connecticut, Flori-
da, Indiana, Louisiana, Mary-
l a n d, Massachusetts, Min-
nesota, Missouri, New Jersey, 
Washington and West Virginia. 

He said the audits have 
turned up $13.5 million in 
questionable costs on projects 
\\'Orth a total $120.7 million -a 

rejection rate of 11.2 per cent of 
the claimed cost. 

Most of the grants were to 
individual cities. Alm released 
an interim audit of two grants 
to the city of Stockton, Calif.. 
and said audits for individual 
grants to other cities would be 
made public soon. 

Other EPA officials said the 
Stockton finding was the worst 
uncovered so far. 

"We concluded that the city 
or Stockton was not effectively 
administering the two EPA 
constrootion grants,'' the audit 
·reported, citing design errors. 
major contruction problems 
and unreasonable profit by the 
consulting-engineering firm 
hired by the city. 

As a result, the audit said, 
EPA is questioning $494,672 of a 
total $6.88 million incurred by 

the city for construction work 
and is considering refusing to 
pay another $2.2 million of that 
total unless the contractor 
corrects inadequate work. 

The condition o c c u r r e d 
primarly because the city 
exercised virtually no control 
over the com,ulting engineering 
firm and the construction 
contractors," the audit said. 

It said construction problems 

included leaking sewage filters 
and l'aulty installation and 
operation of equipment such as 
recirculation pumps and electri-
cal installations. 

The city of Stockton relin-
qui~hed day-to-day manage-
ment of the project to its 
consulting engineering firm, the 
,audit said, but there were 
indications the project was not 

See EPA Page 10 
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March 11. 1975 

Dear Mr. Douglass 

On behalf of the President I am responding to your January ?4 
letter regarding the water reclamation process. 

Ho asked me to thank you for your confidence in hlm and he 
certainly appreciates your int.rest in the important lsave of 
our wastewater. 

Your letter suggest• the desire for a meeting to dlacuss the 
water reclamation proce••· I would pleased to talk with you 
at a convenient time £or both of ua. Would you either write or 
contact my Secretary at (202) 456-6554. Room llS. The White 
HQlse. Washington,. D. C •. Z0S00. 

Mr. Ralph W. Douglu 
P-re9ident 
E~ Incoporated 
1638 Main 
Lubbock. Texas 79401 

NEROSS/ee 

Sincerely. 

Norman E. Roas,. Jr. 
Assistant Director 
Domestic Council 

cc: Roland Elliott - FYI per your request. 
The White House Files 



ERA, INCORPORATED 
{EcoLOGICAL RESEARCH ASSOCIATES) 

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

April 30t 1975 

Mr. Nonnan E. Ross, Jr. 
Assistant Director, Domestic Council 
The White House 
Washington, D. C. 20500 

Dear Mr. Ross: 

ERA, Incorporated, was fonned 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 colifonn 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. Nonnan E. Ross, Jr. 
April 30, 1975 
Page 2 

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, 
o.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. 
April 30, 1975 
Page 3 

4. Anhydrous annnonia 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 
Page 4 

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. 

RWD/jc 

Enclosures 



ERA, INCORPORATED 
(EcoLOGICAL RESEARCH ASSOCIATES) 

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

April 30t 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. 
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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. 
cess. Each 
will, under 
the public. 

9. 

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

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. 
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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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Dried Waste Seen 
As Cattle Food ; 

i . } ... 
WASHINGTON (UPI) - The ''While 1he committee cannot 

Food and Drug · Administration judge the liclenWic question a.a ' 
11 only a tew montns away from to' whettler or not' 1hia new pro-
granting final ~:iproval for re- duct .sh()lll]d be a,pproved for use 
cycling deh)'dr.ated manure into it does believe tbe FDA ha& 
f~ for catUe. and diickens, been unduly lardy 1n dete.,rmin-
industry sources say. ing what acti~ should be tak- • 

Spokesmen for the National en." the report said. . 
Broiler Council predicted that "'Ib&efore, the committee di-
FDA <ilicials may, before the rect:i the FDA to e,qiedite con-
end or July, publish proposed sideratioo ot this request, and , 
regulations allowing the use or to either approve or disapprove 'j 
dried poultry and livestock tJhe application so the industry , 
waste as leed. Such -. proposal will know where it &tanda~ •• the ; 
would normally be f<1llowed by pan,?! ;add..."'d. 
at ieast 60 days _foe l>UbMc com- Bacteria Destroyed 
flle_nt before a final agency de- Recent technical &tudies by 
cfs1on to put the regulations into th A ___ , De 
effect. • . . e b'l·1uu1awre partment, 

. Priority Item . . meanv.tille, have indicated that 
FDA officials s,aid they coul egg producers can profitably~ 

not ·co~irm that a proposed cyde waste from their laying 
;re~atian will. be issued for chickens if tbey operate flocks 
public comment ~fore July cl 50 000 or more. A depatt 
en$, But a spokesman said the • 
1ssue or riecycled waste is "one ment re.port said w.aste from 
of our priority items" and ade- laying cblcken~ can also be dried 
oision is expected soon. a.od Ced to dairy and beef cat-

One reason for the forecast ol Ue,' as can waste from broiler 
early acbion is 11 recent prod chickelll6. 
from the Hoose Appropriations Dried waste lrom bying hens 
c.ommittee, v.tlich cllarged in a is produced by a he.at process 
report lhe FDA had- taken far which destroys harmful bacteria 
too Jong to make up its mind and leaves a granulated product 
about authorizing use of recycl- - -Odorless, li&bt brown in color 
ed waste. and resembling soybean meal . .. 

.. : 
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Natural Gas Shortage Web 
Stretches to Many Places 

WASHING TON - The pinch 
of the natural gas shortage is 
being felt in an increasing 
number of communities 
throughout' the nation, causing 
curtailments in industrial and 
business activities and in some 
instances forcing plant close-
downs, with reslulting loss of supplies. 
jobs. Here is one eumple of what 

At the Federal Power Com- is occurring: 
mission a file marked TheSouthJerseyGasCo.has 
"Petitions for Extraordinary had its supply curtailed by the 
Relief" is growing thicker by transmission company which 
the day as more and more com- serves it. South Jersey, in turn, 
panies, their supplies of gas has to cut supplies to its 
sharply curtailtd, seek special customers. 
treatment from the FPC to It is estimated that these cur-
provide them with more gas tailements by South Jersey 
with which to meet their needs. would cause direct unemploy-

The FPC has been sym- ment of about 8,200 workers. 
pathetic to such pleas, not Se\!'en of South Jersey's 
wanting to add to the economic customers are major manufac-
woes of any area. The rub is turers of glass containers used 
that the FPC has now reached primarily for the packaging of 
the stage where it can not order pharmacueticals, serums, 
a pipeline company to provide health care products and food 
more gas for one essential user and beverages. Obviously, then, 
without laking that supply away if the operations of those sever 
from another essential use. plants are cul back it will have 

That is, the so-called non- an adverse effect on a wide 
essential users have already range of activities, many of 
been trimmed back or forced to which obviously are essential. 
use another type of fuel. What Or consider the problem en-
is left is the user who can not countered by the Farmers 
shift quickly, if at all, to Chemical Assa., Inc., which 
another fuel. uses natural gas at its Tunis, 

Back in November the FPC N.N., facilitity to manufacture 
issued a staff report indicating nitrogen fertilizer. Its gas sup-
that gas supply deficiencies for ply is being cut back, threaten• 
major interstate pipeline com- ing an end to its production 
panies would be 107 per cent of fertilizer. 
greater this wir.ter than they The fertilizer shortage in that 
were a year earlier. . area not only is felt by the 

As it turns out, that report farmers there but the ultimate 
may have been overly op• consumers of the crops they 
timistic. grown. 

The human side of this supply The Senate last year passed a 
shortage is the impact it is hav- resolution urging the FPC to 
ang 011 those who depend on gas . give "hi&hest priority" to the 

natural gas neeall or tne rer-
tilizer industry as a whole. Un-
fortunately, Senate resolutions, 
no mater how well-intentioned, 
do not increase the gas supply. 

Current prospects are that 
little, if any, relief is in sight 
for natural gas consumers. 

A recent report by the FPC 
staff paints a grim picture: The 
supply problem is rapidly 
worsening, with little hope of 
reversal in the near future. 
"Past efforts to effect a 
turnaround In the national sup-
ply posture have bben largely 
ineffective and we view the 
likelihood of success in the 
future with pessimism," the 
report concludes. 

That inevitably translates 
Into reduced economic ac-
tivities by plants and industries 
dependent on natural gas 
supply, and it means additions 
to the nation's lengthening line 
of uneemployment. 

Even states with natural gas 
production, such as Texas and 
Louisiana, are being adversely 
affected because any interstate 
pipeline serving concumers in 
those states must curtail the 
supplies equally to customers 
throughout the nation. 

There is also the distinct 
possibility that intrastate sales 
will eventually be brought un-
der federal control, thereby 
worsening the plight of con-
sumers in states producing 
natural gas . Louisiana is 

already Irked by the fact that 
offshore gas produced in 
federal tracts is automatically 
classified as interstate gas. The 
result is that plants in 
Louisiana are having their ac-
tivities restricted for lack of 
supply even though a nearby 
pipeling company is moving gas 
the . the East Coast region. 

The FPC staff in its report 
urged that government action 
be taken as quickly as possible 
to provide greater impetus to 
the devc!lopment of conven-
tional and supplemental gas 
supplies. 

But if that happens, the staff 
warns, more and more 
Americans aregoing to feel the 
supply pinch. Even 
homeowners, who at the top of 
the priority list, fact the colling 
prospect ot insufficient supplies 
to meet their needs for heating 
their momes and cooking their 
meals. 
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f I • , lJse Considered 
For Manure Gas 

I 

I 
CHICAGO (AP)-Millions 

of natural gas users in the 
Midwest will be burning a 
mixture of natural gas and 
methane produced from cat-
tle manure by mid-19?&, 
Peoples Gas Co. announced 
Friday. 

A spokesman for the firm 
which s~pplies natural ga~ 
to Midwest utilities. said 
he believed this will be the 
firSt time significant 
amounts of the manure.de-
rived methane will be fed 
Into an interstate pipeline 
system. 

PEOPLES GAS said a 
subsidiary, Natural Gas 
Pipeline Co. of America, 
has agreed to buy annually 
about 640 million cubic feet 
of the methane from -Calor-
ific Recovery A-nerobic 
Process Inc. of Oklahoma 
City. 

This is enough gas to sup-
ply about 31,000 homes with 
heat, hot water, cooking 

· and appliance needs. 

The methane will come 1 
from a plant expected to be \ 
completed in mid-1976 in the 
Oklahoma Panhandle. . 

Peoples Gas acknowledged I 
that the amount is ,·iny I 
compared with the total 
amount it markets-about 
one-half of one per cent. 

~OWEVER, a spokesman 
said, this is an experiment ; 
and "if the application of ; 
tec~nology proves worth• ; 
w~ile, gas from this source , 
will provide a significant I 
supplement to natural gas." ; 

There would be added be• , 
nefits as well. Huge piles of I 
manure at cattle feedlots ' 
have become a significant 
s?urce of local water pollu• 
uon. 

Putting the manure to 
work would remove at least 
some of it as a pollution 
source. 

After the methane is gen• 
~rated, the resulting waste 
15 as good a fertilizer as I 
fresh manure and les I • 
smelly. 

5 

The generation method is , 
called. the bio-gas process, ' • 
ln .which bacteria react with 
animal waste in an oxyoen• 
free tank. " 

PEOPLES GAS • will "ay 
about $1.33 per thousani cu• 
bi~ feet, the spokesman 
said, substantially higher 
than the 50 cents per thou• 
sand natural gas costs de-
livered from the Southwest 
to Chicago. 

However, he said, the i 
$1.33 "should be signifi• I 
cantly below anticipated . 
costs of other supplemental : 
sources now being devel• ; 
oped, such as synthetic and 
liquefied natural gas." 

Peoples serves ll!im;is 
Iowa, Missouri, Nebraska' 
Kansas, Oklahoma, Arkan: 
sas and Texas. ,, 
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, CHICAGO (AP} - University campus, , , . . • Under their method cities ""?' 
• of Illinois ·.s~ienti_s~ say they He said in an interview that would shred municipal garbage wt; 
• have devel~,a pro~ess ci~ies such a plant •could be ·built and , then ,emove gl":55, metal 60/ 
• can use to convert garbage mto . . • • . and other in~rt materials, some pet 

-' methane gas ~,t" a. profit. • wit.tun two. >r¥6• • •• • oC which· can b~ recycled. . J 
I - The proceS!! _could° 'provide 5 A1yirofl(Jlental engineers J~ The remaining garbage would leg 

to 10 per cent of a city's gas C. Liebt!ian and Edw~rd S, K. be fermented, producing meth- I>(? 
· needs, said Dr. John T. Pfeffer, Chian worked with ' Pfeffer on ane g,as wtilch can be used for wi 

1,rofessor of sanitary engineer- the process ' which tl1ey demon- fuel and carbon dioxidJ! which tq 
ing at •the univer.sity'a Urbana ~!:rated in their uih...ratories: can be sold for making dry i<:,e. WI 
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Dec~ber 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 infonnation, 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 ~equest 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, 

Robert J. Nicholas 
President 

RJN:amc 

INC. 

19449 RIVERSIDE DRIVE • P.O. BOXY • SONOMA, CALIFORNIA 95"76 • TEL. (707)996-3661 
Nlchola, Breeding Centers: Sonoma, Californio • Petaluma, California • Dillon Beach, California 

Santa Ra:ta, California • Cannon Falls, Minnesota 



G.BUCHAN 
" -'ATER TREATMENT COMPANY LIMITED 

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

WE LLINGTO N 
P.O. Box 40-062, Upp er Hutt 
Phone: 89-068, Upper Hutt 

E.R.A . INCORPORATED 
1638 MAIN ST . 
LUBBOCK 
TEXAS 79401 
U.S.Ao 

HEAD OFFICE: 
AUCKLAND 

P.O. Box 65-040, Auckland 10 
Phones: Browns Bay 85-716 

Auckland 874-547 

ATTENTION MR.R.W. DOUGLltS (PRESIDENT) 

Dear Ralph , 

CHRISTCHURCH 
P.O. Box 13-1 07, Christchurch 

Phone: 584-516 

14TH APRILo1975 

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 m0eting with ourcompany Solicitor and Accountant 
and it is now felt that we should arrange 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 me.ntioned 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 bringine in overseas funds, 
however, Ralph I am sure th, we can come to some arr·an.:;ernent that will be 
to our mutual advantage 

I am enclosing some newspaper clipr,ings 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/ 

NEW ZEALAND OWNED AND OPERATED 
Directors: G. BUCHAN, A.I.MAR.E. 

D. R. BRADSHAW, G.I.MAR.E. 
G. W. GIBSON, DIP.lECH. 



;: 

2 

that I was shboked to find out just how many cities and townfl pump raw 
f3ewage out to sea. 

At this stage I have takPn on extra staff to allow rne to cnncentrate 
more on the effluent side, therefore I nm looking forward to hnvin:.._ the 
detaj 1 s of mutual agreement or better sti 11, a visit from ym1r goorl self., 

I trust that Mrs. Douglas is keepjng well, p]g • se convey my regards to 
her also my regards to Don. 

Ind.dentally, I di.d receiv<> tle packat, ~rou posted to me, Thank :·ou 
once again. 

Yours sjncerely 
G. RUCHAN iflA':!.'ER TREATl\lIEN'J1 CG.LTD" 

G. J-mCHAN 
MANAGING DIRECTORo 



Procurement of our Basic Needs 

Today mankind has reached a point in its dev9loprnent at which 

it can no longer afford the luxury of obtaining for its8lf the neces-

sities of life--food, water, shelter, and clothing--by the same 

traditional, often inefficient methods that heve been used for 

the last one to three gP.nerations. Civilization has reached such 

turning points before, as in the change frorr. hunting to agriculture, 

and then to industrial production. We face such a turning point now. 

The change is being forced on us by the physical restra1nts of our 

planet and the effects of man's activities on his environrrent. 

The problems involved include the pressure of an expanding 

population, with expanding expectations, in a finite world with a 

finite ability to to rreet the needs and derr.ands of its people. We 

see the effect of these pressures in the disturbance of the environment 

and the ecosystem by our atterr.pts 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 pro bl ems? When we attempt 

to meet the needs mentioned above, we apply a certain ar~ount of 

effort. This effort is multiplied by some sort of efficiency factor 

to give a product, the result of nur efforts. (Effort X efficiency= 

results, in a rr.anr.er of speaking). The degree to which we succeed 

in meeting ne~ds is dependent on the effort expP.nded (bbl. oil or 

nu~ber of man-hours) ~i~es 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 only • to the large ar:.ount of reso_urces ava 1 la ble to us, 

but also to the ingenuity and know-how in using the resources. 

However due to the pressures of the present time, _we must ~ove from 

the current methods of providing, to a new level of sophisticatjon 

in meeting needs, i.e., we must increase our efficienby. 

A well established scientific principle is that biologic&l 

processes are many tirr:es rr:ore efficient than nost physical-cherr.ical 
. . 

processes. For exa~ple, an enzyrr.e reaction can produce the sarr.e 

arr.cunt of the sa~e product as a physical-chA~ical reaction in 

seconds rather than rr:inutes or hours, and at near roorr: terr.peratures 

-rather than elevated terr.peratures. Biological processes 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 rrocesses rather than physical-chemical ones. 

Cherr.ists tend to see certain forrr.s of rr.atter as esser.t::l.ally 

the smre because they are made from the sarr:e ele::r.ents and for1red into 

sirr:ilar compounds. This is a simr,lif:lcation, but oft~n c1 11seful one. 

By this re3son:ln~ r a r ~r,wo~d or gra ss mn y a ll be considrre~ ce l-

lulose. r~ c1 turnl gn s, coal, petrol ewr., and oil shale are all hydro-

carbons. Fish, soybcnns, algae, or beefs teak a re a 11 h1.e. h-q '--la 11 ty 

rrot ein foods. Theore tica lly n t 1,mst, one r:.er:b:1 r of a gr0up rr.ay 

be s~bstit~t ed f or anoth 9r. 
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Let ur- then increase our u~e of efficient bjological procesf.es, 

using the abundant energy of the sun to rr.8et the basic needs of our 

society in an efficient, 3cologically sound· manner. It 1~ not neces-

r.ary to destroy or darr.age our ~nvir0n~8nt to produce abundant food 

(protein), energy and fresh water. For example, instead 

of inefficiently pyro ly z:i r.r sol id waste ( garba '\e), burring 1r:uch of 

the fuel produced in the rroduction process itself, let us let na-

ture efficiently (biologically) transform these »wastes'' into clean 

burr.ing natural gas to meet our expanding energy needs. At the sarr.e 

time we would be producing an odorless, sterile, organic fertilizer, 
Y,Aoi .. ,~ CIJ'i "~q 

which~ methane in its n:anufacture rather than pree'l:f{:ii.Hg it. 

Instead of forrr.ing a rr.ountain of polluting sewage sludge in 

New York harbor, let us use the sewa~e as nutrient to grow algae 

efficiently with sunlight to ~ive us food . Algae matures at a rr.uch 

faster rate than conventional crops, givin~ ~uch higher yields per 

acre and per un~t time. Instead of using rr.any acrGs of our farm-

land to grow food for anin:als, let us feed the ari~als our ef-

ficiently produced protein (algae) and use our farrrland to grow 

food for people. 

These concepts are not long terrr; solutions. They are irr.me-

diatel y applicable. The engir.eer1ng rroblecs are s~ull co~par9d 

with rr:ass J•rooucinr, autcrrcbiles or building a cor'."!rutcr, and they 

have been solved to a large nxtent at the rres8nt tirre. rhe tach-

n61ogy is int9r~edinte, r.ot hi~hly sorhisticated liken nuclear 
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used soon, by deVP}Op:i.n ?, countrj9s s '.-fP l l "..i S trn. '1t=> vr• lor 1;r1 , ;,. j . 1:,1 

technical socities . such as ours. ~e should lea~ the way because we 

can put the systeres in place easi~r, becatise we ·have the carital, 

the demand, and an abundance of now-troublesorre 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 well on our way to energy independence. In this 

same time frame we could rr.ak~ significant progress in elirinating 

pollution fro~ our waters, and in increasing our food surli9s. 

Because of the inh~rent cfficie~cy of hiolog~ca] processes, these 

coricepts are highly profitable and can be irr.plerrented rrostly by the 

private sector of the econcmy. 

Scientists are necessarily sceptical, and ~ust question new 

concepts. I have, to the best of rr.y ability and understanding, 

subjected these concepts to my scepticism and objective exarnination. 

My considered conclusion is that through these rreans, we have the· 

ab~lity to imple~ent these ideas practically and soon, to IT.eet in 

some part our fundamental needs for food, a cleaner environrr.ent _ 

and sounder ecological systerr.s, and to provide a gocd part of the 

energy we need to progress as a society. Let us use our intellegence 

and newly found insight to increase our effici(rncy, thus r.-:ul ti plying 

our efforts in producing results. 

David R. Douglas, Ph.D. 



Procurement of our Basic Needs 

Today mankind has reached a point in its dev9lopment at which 

it can no longer afford the luxury of obtaining for its~lf the neces-

sities of life--food, water, shelter, and clothing--by the same 

traditional, often inefficient methods that heve been used for 

the last one to three gP.nerations. Civilization has reached such 

turning points before, as in the change frorr. hunting to agriculture, 

and then to industrial production. We face such a turning point now. 

The change is being forced on us by the physical restraints of our 

planet and the effects of man's activitieR on his environrrent. 

The problems involved include the pressure of an expanding 

population, with expanding expectations, in a finite wo~ld with a 

finite ability to to rr.eet the needs and derr.ands of its people. We 

see the effect of these pressures in the disturbance of the environment 

and the ecosystem by our atterr.pts to rr.eet these needs and demands, 

and in our diminishing ability to provide for all the very: large 

number of people now living on our planet. 

What can be done to help solve these problems? When we attempt 

to meet the needs mentioned above, we apply a certain arr.cunt of 

effort. This effort is multiplied by sorr.e sort of efficiency factor 

to give a product, the result of our efforts. (Effort X efftciency = 

results, in a rr.anr.er of speaking). The degree to which we succeed 

in meeting neP.ds is dependent on the effort expended (bbl. oil or 

nurr.ber of man-hours) tirr.es 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 only to the large amount of reso_urces • available to us, 

but also to the ingenuity and know-how in using the resources. 

However due to the pressures of the present time, _we must rr.ove from 

the current methods of providinB, to a new level of sophisticat1on 

in meeting needs, i.e., we rr.ust increase our efficiency. 

A well established scientific princip~e is that biological 

processes are many tirr:es rr.ore efficient than nnst physical-cherr.ical 

processes. For exacple, an enzyrr:e reaction can produce the sarr.e 

arr.cunt of the sa~e product as a physical-chA~ical reaction in 

seconds rather than rr.inutes or hours, and at near room terr.peratures 

-rather than elevated terr.peratures. Biological processes 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 processes rather than rhysical-chemical ones. 

Cherr.ists tend to see certain forrr.s of rr.atter as essentially 

the sn~e because they are made from the sarr.e ele~ents and formed into 

sirr:ilar corr.pounds. This is a simpliflcatjon, but nften n useful one. 

By this reasonjnn rap9r,word or grass rnny all be considrre~ cel-

lulose. ?:atural gas, coal, petroleurr., and oil shale are all hydro-

carbons. Fish, .soybeans, algae , or beefsteak are all hieh-q~ality 

protein foods. Th8oretical1.y at 1,-:ia st, one r er:h,~r of o. 2:r0up rr.ay 

be s~bsti t~ted for ar:o th ,?r . 
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Let Uf- then incrense our U!':.e of efficient b:1 ological proces ~es, 

using the abundant energy of the sun to rr.Aet the basic needs of oµr 

society in an efficient, ~cologica11y sound· manner. It is nrt r.eces-

r.ary to oestroy or darr.age our ~nvirrn~8nt to produce abundant food 

(protein), energy (nethnne) and fresh water. For example, instead 

of inefficiently pyrolyzine solid waste (~arba~e), burr ing rruch of 

the fuel produced in the production process itself, let us lGt na-

ture efficiently (biologically) transform these "wastes" into clean 

burDing natural gas to meet our expanding energy needs. At the sarr.e 

time we would be producing an odorless, sterile, organic fertilizer, 
Pl.od"' ces cu: AJ Q which~ methane in its rr.anufacture rather than ~egweing it. 

Instead of forrr.ing a rr.ountain of r,olluting sewage sludge in 

New York harbor, let us use the sewa~e as nutrient to grow algae 

efficiently with sunlight to ~ive us food. Algae rr.atures at a rr.uch 

faster rate than conventional crops, giving rruch higher yields per 

acre and per un~t time . Instead of using rr.any acres of our farm-

land to grow food for anirrals, let us feed the a~i~als our ef-

ficiently produced protein (algae) and use our farrr.land to grow 

food for people. 

These concepts are not long terrr: solutions. They are irr.rne-

dia tel y a·p:i: 1 ica ble. The er,~ine9r i_r.g pro blcr.:s are sr:a 11 con;Jiar3d 
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used soon, hy dev"']opinry ccnmtr:i~s -. s w"' ll .. ~} thn ,1r:>v r, Jorn, '"1 , • j •• ·1:1 

technical socities. such as ours. ~e should lead the way because we 

can put the systerrs in place easi~r, because we ·have the carital, 

the demand, and an abundance of now-troublesorre 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 opera ting by 1977. 

By 1980 we could be well on our way to energy independence. In this 

sa~e ti~e frame we could ~ake significant progress in elirinating 

pollution froffi our waters, and in increasing our food surli9s. 

Because of the inh~rent afficie~cy of ~iolog~caJ. proces~es , these 

coricepts are highly profitable and can be irrplerrented rrostly by the 

private sector of the econcmy. 

Scientists are necessarily sceptical, and rr.ust question new 

concepts. I have, to the best of rry ability and understanding, 

subjected these concepts to rry scepticism and objective examination. 

My considered conclusion is that through these rr.eans, we have the 

ab~lity to irnpleF.ent these ideas practically and soon, to ~eet in 

some part our fundamental needs for food, a cleaner environrrent _ 

and sounder ecological systems, and to provide a gocd part of the 

energy we need to progress as a society. Let us use our intel]egence 

and newly found insight to increase our efficiency, thus ~ultiplying 

our efforts in producin~ results. 

David R. Dou~las, Ph.D. 
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D, vid R 1 h Dou"'l s s rn November 1, 1 ol+4, i Lu bock, 

Tex s. H~ 1iv din Lubbock from 1944-1Ql8, i r Littlefield, Texas 

from 1 ol -1057, o a farn -ranch ear Muleshoe, Texas from 1057_ 

1963. He attended Texas Tech University from 1963-1968 at which 

time he graduated with a Bachelor of Science degree iR chemistry. 

He served in the United States Anny Reserve from 1968-19?4 at 

which time he received an hoftorable discharge. He atte•ded the 

U•iversity of Houston (Housten, Texas) Graduate ~chool from 1968-

1971 at which time he was awarded a Ph.D. i analytical Cherr-istry. 

The subject of his dissertation was the analysis of food flavors 

and the volatile constitueRts of biological fluids usiag chroma-

tographic methods. After graduating he spent 20 months (1972-19?3) 

as a post-doctoral fellow ift the Department of Dermatology at 

Baylor ~ollege of Medici•e (Houstoa,Texas), studying the chemical 

nature of skin cancer and its relatio• to sunlight. From Oct. 1973 

to the present he has held the positio• of research scie"tist at 

the Research Ce~ter of Philip Morris, T'JSA~ im Richmoad, Va. 

Dr. Douglas is UAmarried. His hobbies and interests include 

~usic, bicycle ridiag, scieRce fictioa, aad ecology. He is a 

merrber of the American Chemical Society aad the Americaft Oil 

Chemist~• Society. 
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5906 . STAR LANE HOUSTON . TEXAS 77027 (713) 78 1- 54 1 6 

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 mil~ion 
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 refer you tb a cpmpany 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. Underfl ow 
from the air floatation could .be satisfactory for dumping dir ectly 
into the river. 
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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. 

TIK/bs 

attachment: Bulletin 1287B 

cc: Mr. Ralph Douglas 

Very truly yours, 

SHARPLES-STOKES DIVISION 
Pennwalt Corporation 

T. I. Kennedy C--
District Manager 
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ttr. J. Phelps White, III 
Box 874 

COMMITTEE ON PUBLIC WORKS 
WASHINGTON, 0.C. 20510 

April 17, 1975 

Ro swell, 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. 

PVD/cdmh 

Very truly yours, 

Qr . 
~ete V. Domenici 
United States Senator 
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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 &AFETY 

NORMAN HUGGINS 
DIRECTOR 
FINANC& 

T~E OIT-Y- OP PL..&.I:S--VI:E-W-
BOX 520 

April 7, 1975 

Mr. Ralph Douglas 
President 
ERA, Inc. 
1638 Main 
Lubbock, Texas 79401 

Dear Mr. Douglas: 

• PLAINVIEW, TEXAS 79072 

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 -
$52,678; 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-
----·~ual hopes that additional funding may be achieved through foundations, state 

age cies, or the federal government that would assist in the development and 
arch that might be accomplished by this method in the preservation of one 

our most cheris d natural resources, water. 

need nal information, please feel free to contact me. 

cerely, 

Mar~~-------
City Manager 

MP:lf 
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 HEAL TH SERVICE 

FOOD AND DRUG ADMINISTRATION 

December 16, 1974 

Mr. Ralph W. Douglas, President 
Ecological Research Associates 
1638 Main Street 
Lubbock, Texas 79410 

Dear Mr. Douglas: 

DALLAS DISTRICT 
3032 BRYAN STREET 
DALLAS. TEXAS 75204 

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. 

Enclosure 

cc: Mr. J.E. Ort, Vice-President 
Ecological Research Associates 
Lubbock, Texas 

Sincerely yours, 

Compliance Officer 



I-Iealth criteria for processed wastes 

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

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

T he regulation of processed animal 
wastes as feed ingredients for food-

producing animals is more complex than 
regulating drugs and food additives. Pro-
visions for the use of animal drugs and 
food additives are contained in the Food, 
Drug, and Cosmetic Act and associated 
regulations. On the other hand, there are 
no regulations providing for the use of 
animal waste products as feed ingredi-
ent~. 

Section 135.104, Use of Poultry Litter 
as Animal Feed, originally published 
September 2, 1967, states that the Food 
and Drug Administration does not sanc-
tion the use of poultry litter as food for 
animals. The reasons given are that 
poultry litter is considered adulterated 
since it can be expected to contain drugs 
and their metabolites, and that disease 
organisms may be transmitted through 
the use of poultry litter as a component of 
animal feed. Although this policy state-
ment is directed specifically to poultry 
litter, we (eel "that other aQimal wastes for 
which we have no regulations pose re-
lated problems. Therefore, we have 
adopted this policy statement for all ani-
mal wastes when proposed as food for 
animala. 

The FDA has received many inquiries 
concerning the recycling of animal 
wastes. These inquiries are apparently a 
result of changes in production and man-
agement systems, costs and difficulties in 
disposing of waste, pollution problems, 
and ecology interests. In order to reply to 
these, we have relied on the Food Addi-
tive guidelines published in Section 
121.51 of the Code of Federal Regula-
tions as a basic guide in formulating 
safety and efficacy requirements. 

We expect that with adequate informa-
tion these animal waste products could be 
removed from the "do not sanction" 
category and placed in the same category 
as feed ingredients. The following are 
several examples of some animal waste 

NUTRITIONAL POTENTIAL FOR RECYCLING WASTE 

products now considered as feed ingredi-
ents and described in the official publica-
tion of the Association of American Feed 
Control Officials: meat meal tankage; 
blood meal; poultry by-product meal; 
hydrolyzed poultry feathers; and dehy-
drated paunch product. 

As indicated in the title, the major 
concern of this paper is with information 
necessary to evaluate animal and human 
safety of processed animal wastes when 
used as feed ingredients. Due to the 
variable sources of wastes, the type and 
amount of research data needed to estab-
lish safety may vary for each product. For 
example, caged layer waste collected and 
dried in the fresh state may be relatively 
free of potential toxins. Broiler litter may, 
on the other hand, contain one of several 
coccidiostats, • arsenicals, antibiotics, my-
cotoxins, and heavy metals. Therefore, 
the first and most important part of the 
information needed is a detailed descrip-
tion of the source of raw material and a 
list of all possible harmful substances it 
may contain, such as drugs, pesticides, 
and trace elements. Generally, qualitative 
and quantitative consideration should be 
given to the following groups of com-
pounds: hormones; sulfa drugs; antibiot-
ics; chlorinated hydrocarbons; and carba-
mates. 

Information is needed from tests for 
microbial and fungal toxins, pathogenic 
organisms, and parasites in the finished 
product. Also needed is a detailed descrip-
tion of the manufacturing process, speci-
fying all materials that are added. A 
description of all controls used during 
various stages of manufacturing or 
processing is necessary, where such con-
trols are relied on to establish that the 
final product contains a designated nutri-
ent level. In addition, we need to know 
the species of animal or animals to which 
the product will be fed and its nutrient 
composition. 

After this basic information is availa-

ble, the sequence of testing is dependent 
on whether or not the chemical and 
biological data show the presence of 
obviously harmful substances. If harmful 
substances are present, toxicity testing in 
laboratory animals may be necessary and 
will be discussed later. 

If the product is found to be relatively 
free of obvious toxic substances, then 
subacute studies in the target species are 
recommended in order to detect any unex-
pected toxicity problems. These tests 
should be conducted for a normal produc-
tion period, and when feasible, levels 
greater than the proposed use level should 
be tested. 

Many of these types of tests have been 
reported and most reports indicate no 
apparent adverse effects from feeding 
waste products to animals. For example, 
Zindel (4) observed no problems resulting 
from feeding diets containing 12.5 and 
25% dehydrated poultry (caged layer) 
waste (DPW) to layers after 31 continu-
ous cycles. However, there are reports of 
adverse effects. Fontenot et al. (1) re-
ported copper toxicity in ewes that were 
fed diets containing either 25 or 50% 
broiler litter for 137 days. Another exam-
ple of the possibility of an adverse occur-
rence was reported by Griel and associ-
ates (2). In this test a beef breeding herd 
was fed grain supplemented with poultry 
litter obtained from a roaster operation 
located on the same farm. The roaster 
feed contained 0.5 lb. of 14 % dienestrol 
diacetate premix per ton. Abortions were 
observed in the cows fed the litter. Bioas-
say of the litter indicated excessive estro-
genic activity. Utley and associates (3) 
found that processed municipal garbage 
contained high levels of lead.· Resulting 
liver and kidney lead residues from steers 
fed this product were significantly (P < 
0.01) higher than for steers consuming 
the control diet. 

Although the last example does not 
involve feeding animal waste, all three 
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cases cited illustrate problems of unex-
pected toxicity that would have been 
obvious had preliminary chemical screen-
ing been conducted. 

In the subacute studies, all normal 
production parameters, such as daily gain 
of feedlot animals and reproductive per-
formance of breeding animals, should be 
recorded. Mortality should be docu-
mented and the animals necropsied. At 
slaughter, all animals should be inspected 
for evidence of gross pathological lesions 
and if abnormalities are found, the af-
fected areas should be subjected to his-
1 opathological examination. 

Studies should be conducted to deter-
nine if the product has value as a source 

of protein, energy or minerals, or other 
characteristics, such as a roughage for 
ruminants. Tests such as the protein 
efficiency ratio (PER) and metabolizable 
energy (ME) value may suffice for certain 
!ipecics. For other species, it may be 
necessary to demonstrate that the product 
can serve as a source of a particular 
nutrient by comparing a diet containing 
graded levels of the product to a diet 
deficient in that nutrient. For example, if 
1hc product is mainly a source of protein, 
then the study should be designed to show 
that the product can alleviate a protein 
leficiency in the target species. 

Much of this utility data base may be 
,tained in conjunction with or by an 
pansion of the animal safety studies. 
Where chemical screening tests show 

chat no obvious harmful substances arc 
present, this series of animal safety and 
utility tests should provide information on 

hich a decision can be made as to the 
classification of the product as a feed 
ingredient. Also, this series of tests should 
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demonstrate any possible problem areas 
such as acceptability, utility, or unex-
pected toxicity. 

As pointed out earlier, if the chemical 
screening shows that a harmful substance 
persists at a level expected to cause either 
animal toxicity or a residue above normal 
background levels in the edible parts of 
animals consuming the product, then 
additional data may be needed to define 
the limitations necessary for safe use of 
the material. These limitations might 
take the form of a maximum permitted 
use level in feeds, thus limiting animal 
intake to prevent either toxicity problems 
or tissue residues. 

Where tissue residues are involved, 
varying degrees of information will be 
needed to establish tissue residue toler-
ances consistent with human safety, the 
most extreme being the case where a 
tolerance for the particular substance has 
not already been established. In this 
instance, toxicity testing in the form of 
acute and chronic studies will be needed 
to establish tissue residue tolerances that 
will not compromise human health. 
There is also the case where arsenic 
residues in broiler litter would result in 
tissue residues in ruminants fed litter. A 
tolerance is already established for ar-
senic in the tissues of swine and poultry, 
but not in ruminant tissues. Here a 
determination has to be made as to 
whether the increased arsenic load in 
human diets!esulting from extending the 
tolerance to beef tissues would be consist- • 
ent with human health. A slightly differ-
ent problem exists with the drug Clopidol 
which is used solely as a coccidiostat in 
poultry. There is a tolerance established 
for Clopidol in the tissues of poultry, 

cattle, sheep, goats and swine, and in 
milk. Here information is lacking on the 
amount of poultry litter containing Clopi-
dol that can be fed to ruminants without 
causing a tissue residue in excess of the 
allowed tolerance. 

As evident by now and as stated ear-
lier, the proposed use of animal wastes as 
feed ingredients poses complex problems. 
The main reason for this is the diverse 
composition of the potential products. 
Therefore, at this time our approach is to 
handle each product as a unique entity. 

In conclusion, we believe the tests 
recommended for recycled animal wastes 
are necessary if these wastes are to be 
established as useful feed ingredients that 
will not create animal or human health 
problems. Since animal wastes pose com-
plex problems when used as feed ingredi-
ents, we recommend that the FDA be 
contacted before extensive animal tests 
are begun on a particular waste product, 
as it is necessary to consider each unique 
product individually. lD 
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Ct{AIRMAN 

JIM C. LANGDON 

J. E. PEAVY, MD 

FRANK LEWIS 
VlCE•CHAIRMAN 

HARRY P. BURLEIGH 

CLAYTON T. GARRISON 

TEXAS WATER QUALITY BOARD 

1700 NORTH CONGRESS AVE. 78701 
P.O. BOX 1324fi CAPITOL STATION 7R711 

AUSTJN. TEXAS 

July 3, 1974 

CL YOE JOHNSON 

HUGH C. YANTIS. JR. 
EXECUTIVE DIRECTOR 

PH. (612) 47~2661 

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 31 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, 
( 

Ro~tA<~ector 
Central Operations 

NWC:mr 

ccs: City of Plainview 
Plainview-Hale County Health District 
'IWQB District 1 



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

FRATIS L, DUFF, M.o., or. P.1-1. 
DEPUTY COMMISSIONER 

AUSTIN, TEXAS 78756 

June 25, 1974-

BOA.ROOF HEAL.TH 

HAMPTON C. ROBINSON. M.O, , CHAIRMAN 
ROBERTO. MORETON. M, O., VICE•CHAIRMAN 
ROYCE E, WISENBAKER . M.S. ENG,, SECRETARY 
N,L , BARKER JR .• M,O. 
CHARLES MAX COLE, M, O. 
MICKIE G, HOLCOMB, 0,0 , 
JOHN M , SMITH JR,, M,0, 
W, KENNETH THURMOND, 0.0,S. 
JESS WAYNE WEST 1 R , PH , 

Douglas - Cheney, Incorporated 
Consulting Engineers RE: City of Plainview, Texas 
1638 Main Street 
Lubbock, Texas 794-01 

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, 

~/IV,11,,J-
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 
ATTN : Rex Scott 

Plain view - Hale County Heal th 
District 

Local Health Services 
Region I 
Texas Water Quality Board 

ATTN: Robert G. Fleming, P.E. 
ATTN: David A. Lancaster 



THE UNIVERSITY OF ARIZONA 
T U C S O N, A R I Z O N A 85721 

COLLEGE OF LIBERAL ARTS 

DEPARTMENT OF MICROBIOLOGY 
AND MEDICAL TECHNOLOGY 

Mr. Jay Ort 
ER• Inco1·1ior ted 
163Pi M&in St. 
Lubbock , Te, s, 79~01 

Der rnr . Ort: 

BUILDING, #90 
AC 602 884-1245 

·~J;tc lfJv.C 9, ]970 

Enclosed i. , copy o" the fin: J I'l .!.J ,rt , I 1>ro 1i sec1 "cm. 
c 11 see there v s no eh m t,v<·r td.:.. ttJJ.l ti v 1·- .. ,ort sent 

• ":t u 
UH 

ugust 17 , 1970. 
I"' you h vc ny question~: 1>ul1 t ti1 
~Jso 1 , t me kno . if you wish ti h v 

35 

r0~0rt, ~le }e let me 1 no .. 
ut JC 1· 8 J,li,lt•S _:_)I'OC8tl h d. 

Cur di lly ..;1·rs, • ~?-/ . -.P . l ... ,. -, , -~. e.. ..1..: l ., . ,"i,,.-L-c. V ., "- '- \ 

.r~etcr P. Iudov .i.ci, 1n1. D. 
;u:u m1 tL _; '.Ticroh ::i olu :.. • t 



. .,. R_ .i.:T F1I 
cor. .,ULT· Tic.,N P L ..::cT :r, 11 

PROCESSING O :B1 _ilOUR .; rrETI 

[ . ;1.1~,_, ,, 1,U OG.V, TEx S 
1: ; F0 r~Hl' 0 r~S ~~TR. TI1..i:n .LTD 

.3 N!J?IE HO. 1 : I1r?Ill T ( 7/29/70 ) 
1. There w- s an estim:"'ted must pr ib 1uJ e nu uh En· ( IPIT) of 

infectious virus 1)';1rtlcles of 1844 111;.;r ]Jeno~ Sr .,_.,]e 
No. 1 :influent. 

2. These viruses ,._!.J1ie, :i:· to be i t.1 t'1 echovj rus , ·oup of E11ter,)-
viruses r ther than poliovirus or co.s cJ ie sroups because 
they do not p.r·oduce CPB j n H}~p '_. 

SAMPLE NO. 2 Di.,C 'R ,1.. rr '.i'lt)H P01ID ( 7/29/70 ) 
1. There I s .n e ~tiiil to 1 I'T o:f iu feet· ous virus 11 rticles 

of 40 per gallon of S,un1j1 e No . 2 D0corboxlation Pond. 
2 . ThesG viruses 1.lno ~_,1)ear to b1::: ill the echovirus grou1J 

rather than 1,iolioviruB or Coxs c1 j 1..:- 1'uL~1is fur the s8J.ae 
reasons given :Love. 

SAMPLE NO. 3 : FLOT TION Elr[:'JUL.TT ( 7/2CJ/70 ) 
There vvas no detect ,ble Lwte 1·ovi.t·tues )r (:;nt iJ1 one ,1 lon 
of ;:3,rraple No. 3, Flot, tiun _,ffJ1· t ·,,, s essed by the lwninwn 
hydro xi do viral d.,or .._Jtiou ~onct.:H tr. tio1 ~1 , ·uct dure ( J 000-folJ. 
concentration). 

S MPLE NO . 4 : FILTER .8FFI UE ·TT ( 7 /2 9/70 ) 
There w:.s no detect 1Jle e te ·ov:irvtrns .!)rese 1t in one v'llon 
of ,"3a.mple .o. 4, Filter hffJw.1t s ·0,; ed 1u the 1tuid Ll11 

, droxide viral ad orp ti on co11c 1tr-~ ti 011 1Jrocedure ( 1000- fol 1 
concentration) 

·c:&1~ t -p LLd,;, V : (.. 

\:Jte.l· P. Iudovici , .i:>h.D. 
Coasu] L.i.11~ icrvbiu1 "Jist 
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Lr. J y Ort 
ERA , Incorpor· tod 
1638 l!Ic,.1n St. 
Lub1 ock , Te ms 79101 
De ·3.r r1Ir . Ort : 

u •st 17 , 1970 

Enclosed is a copy of the ro .. ort; det; ;Jiu.:_, our f t;ur1.i.) ·1nd results 
for water samples n1unbered 1 to 4 (JL 1JJ ? .,, 1970). 

Also enclosed irG two co1Ji ;S of ,1 bi] Jing ~,t te;;1e t for lllY ervices 
in testing these s 1,les. PJ e rn~Lc the checlc out directly to ;1 • 

I decided to send tho report t; ,you \',i t'.uu t w i ting for the co111vJ eted 
dE t, on the two ne 1,;t ti ve ma111,iler. B ince it; 1,~ J 1 be , _ 1.n·o i1J1; tely 10 t, 
14 days longer be fore tho lin 1 in for.t11 tiun becorno!3 wail? ble . Our 
ex_eerience has lJeen that f ScJH1Jles re no._, tive to tl is st, ~e , it is 
e.:-L tr mely unlil ely that subsequent 1; s<-rn \1iJ 1 produce virus. Never-
theless , I pl n om further poss ( P·i s ge 2) on 8/20/70 nd JO d ,,rs 

further microscu.1:;ic • ob...,erv tions thero· f:ter. 

You will notice th t .v· th ne ...... tive s 1nplos corndder, ble more ...,tudio . 
were carried out; tu be sL1re t'ir t viru es coul' not be detected . ThiD 
is eBpecially true with concentr~ tes th, t give to':ic effects on t;i cue 
cultures <1nd hE ve to be 1iv~ shed o.rf fter the vi • 1 d~wrri i,ion l) r.iou. 
__ ore testing is ro1uire1 tu llll Lin: t tne "')Of: i1.. i]ity of exc]ucting 
viruses durin..; such proces,iinc. I'.11 ny u:f thes3 .J;Jrocedures 1'e stiJJ i 
the e :perimental s L- nd 1 J one kno\vS c; . etJ y w-h· Lt ef .fectt the,y I y 

h, v on virus reco verj es . '.i:hin .vi,s t ,(;; r ~8.[,on for the _,1 n..Y c1:1ec1 • 

nd buck- check ssa;y s 111t de on your M.ter s !I'uple concen trr i,e s . 

If you have any questions uout the m· ter-Lll iu the rovort , ... ,Je Eh. le L 
me know . I will send :i1 uu short finc1.J r 1ort , round "'e1)t . 1, J -;J/V. 

If you have ore fJE .u1r,1 , 1 you ,j .Jh te..., tod, 1)] e., e 1 t lil 1 noi.: . :_ ou c n 
caJ 1 H1e • t home since of i'icl. J 1~ I rn on v, c t_;_on the next t ,o \Vee! s 
( home phone 60°- 327- 5804) . 



CO .. SUIT TIC1H P .. ,JECT 
PRCCE SING ow 
DET'f,'.i;TI'.01'1 l 1F EI'TT, ,. VIRF ;:F;~ 
GEl.l :PL P:W CEDURES: 

I CK , TEYAS 
TI l': _,rn 

Four w ter s mp) cs shi1-1peL1 j r 'reiL> t ~,icl fl Llp t ) : }0 , 

on . eds. 'July 29 , J 970 , t the Conti11 nt J j r fr i,e;ht of .1.'ic( , 
Tucson Airport . S· pJe v,ere rofri d' te.-1 uver-nj_ght •,t -: ,1 :;. 
1\ppro .. im, teJ y one t,. l 1 on s .11) c i vrnre lff'l>cessE d the ne ct mor d 
by the alurninuin hydro i de ( i\J (OH) 3 ) vi r· 1-: isor1_1t.i.on proc dure. 
This consisted of , ddint; 40 m) of :::111ocj • J J y .vrep, red l (Ou) 3 . er· 
gE llon of E:L ch wr1 ter s mpl c nd s ti rri11.'._, 1.11t gn~ tic lly. for 2 hours 
to germit enternvlruses 1)r(: ent to ,c]sorb to tlw _J (OH) 3 cr..,ut ls . 

The 1 ( OH ) 3 prEici1d t tf s v'c re co] J ectE d b.., fil t .cing the I.'.'. ter 
through i ndividual 142 mm P-20 Idill .i.. >r·E lJ dB usin~ 1.1osi ti Ve ir 
pressure t 20 psi. The !" 1 (OH) 3 pre c j pi tates ,vere scr ped ['ro the 
pads using sterile st in] e rn steel s1. tnl · ~· i11to rnort· rs cont ,ining 
4 ml of fetal c J f serum ( .JGS) . fte c 2,Tinding the preci1)i t te:::i in 
the mort rs to releiso virus<JB frou thE cryst Js , the concentr t,s 
were colle c ted in pJ c ,,tic tubes nd frcJ~\";'.n , t - 65 C until tE oter on 
tissue cultures. This 1 ( 0 I)") vj rue:_. cuncentr tion _:,)rocGdur·c effect: 

..) 

1000-fold concentrc;tion of the vjruses ii.1 the .. ,.- tcr 1 ecim ns . 

The c oncentr tes .vere th"wed , i::iocul: tcd , or further tre::tted _)rior 
to inoculation - s indic· teil , into tcf t tube cultures u.: pri:w..::ry 
hUL1an amnion (H M) and the huu. n .fibroul stic coll line 1,!I 38 . In-
ocul'.. .. ted cultures w re o mi:ne,1 mic1· >'ico,;, ic lly .t d ily L:it\:)rv· l 
for 7 to 10 days for cvi de c t f v • r' 1 c..,"top: thulo3:y. 7hen cultures 
showed viral c;-,1 to.r ·i wlogy (CPF) in t l·;) st 75 / of the c 11 ' , the 
cultures were fro z en [\,r- rnb e111 ent .:_; s.~·~,ee. Cu) turc l.ilediu . .v .. i ch· 1-

ged at 3 to 4 day inte1·v J ·, whtil nee .,s 1ry . t the encl of 7 to 10 
days , tubes of ne.'.... ti v ::i_,_. <::c i ,ions were frozen , - G5 C, th e:;cl , 

)ooled , and il1ocul ted into t.11, fr•c~ih tubes o.f tho s me tis l c t., 1 c 
( 1 • ss: ,."';e J) . P, so. ge J cul tur< s were e~: 1 iined micrusco.i: ic J J.., for 
7 d ys nd : second _p s~J 0 e done in the s ,.me mi: 1111er ( .t' C:,• ..., 2) . 

Ac1.e<1uate yosi tive control., to , 110 11, the Jt.Wce1Jti 1ili ty of t h ........ '"nd 
.VI 38 tissue cultur~?s to viru~i ( 1;o):io 1) swell • s ne 0 . tiV3 non-
inocul ted controls \',er·e emplo..,ed in· Jl t.J ys . 
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SAlVIPLE NO. 1 : IJ .?LDEHT 
Special Procedures: 

Dirty brown , turbid w ter .. .l th consL.1e1·t bl debris , pH 7. 4 was 1Jro-
cessed -directly by the 1 (vH) 3 yroce "ure . The method rel~uired two 
AP-20 p.flds and one hour fiJ tr, ti on tj 111 Lo co] lect the precipi t te 
which was frozen at - 65 C. 

The dirty brown colored concentr~te on th wine required a 1:10 dilu-
tion with 2,' FCS, :E[ glo ' s minwm.lli1 es~ienti 1 E,mino '"cid medillill (MELI) 
plus antibiotic.3 l)rior to filtr !;ion through 0 . 45 u Gelman, one 
inch membrLnc to remov1:: b:ic terit and Jebris . Then 0 . 1 ml aruounts of 
the 1: 10 fil tr· te were inocul ted into lu '.!I 38 tubes: 

Tubes of WI 38 cultures showing positiv cyt\)p thogenic effects (CPE) 
of virus wr.~re frozen ncl th· v,e 1 11c~ 1) ~,sed intu HAri cultures s \ ( 11 

s HEp 2 cultures tu sev,r-. te .1:J 1 ,J iuviruse.3 or Coxs okie viru ·es , 
4-mp 2 positive CPE)from. echoviruses ,l I-11~1., 2 net:, tiv~ 

RESULTS FCTI SA.MJ:LE nu. I : L.FLVEN'..t: 
1. Conce~ttr8te s ,le J , l:lv dilute'l , filtered through 0. 45 u 

Gelmc:m 
7/31/70 
8/3/70 
8/4/70 
8/5/70 
8/7/70 

2. 8/4/70 

8/6/70 
3. 8/7/70 

8/9/70 
4. 8/7/70 

8/10/70 
5. 8/13/70 

one inch lllelill ,r-· ne. 
Inoculc ted 10 II 38 tubes , 0.1 1,11 pet· tube. 
Four- out uf 10 tubes J:lO:-:.i tive CPE . 
Seven out of 10 tubes .J:>OBi tivo C:l?E . 
Line out of JO tu eB 1)os·tivt.: CPE . 
Ten out uf lo tute::.:; _posi tj ve c:PE. 
Estima tc.:ld mor: t _JrObf ble nwnbor (MPH) of inf~ctious 
virus p rticle.., , qu[ ln ::. t le · .st 184-4 per G"-11011 of 
s UD.pl( .... o . ] . 
p, SS' l J , .:_10Bi ti ve CI>E tubes 1-1 ssed to 2 IL.J..1 nd 2 
.VI 38 tuoes . 
Positive CPE in ,,Jl tubes . 
:C,ass ge 2 , pof i ti ve Cl")E tubes from. P:.. ss' ze 1 passed 
to one HAJ~1 nd C•ne .!I 38 tube . 
ositiv~ viral CPE in buth tubes. 

Two tubes of HEy 2 inocul· ted with Pass_ge 1 m· terial. 
No CPT.' , therefor echovirus ty1-'e ( s) . 
Repe t inocul· tion into 2 tubes of Iillp with •ss eE 
2 ma teri:-,1. 

8/1'6/r?.O :Uo CPE , therefore echovirus t~• ve ( r~) . 
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S )IE NO . 2 : Dl C ru·u ]Ill{ POl~U 
Special Procedures: 

Green , turbid w·1 ter ·,it: cc .u. il er· i.ble deuri , .l!H 9. 0 \' as • djus ted 
to 1->H o:J;' 8 . 0 wi tli. 10 l• CL nd 1)rocessed directly by Al (OH), . 

.,J 

The processing required two \P- 0 0 po.d. ncl 1 hour- fil tr tiun til;..; 
to collect the prcci~it te. 

The green nl...; ,,e-col 01·ed conceu i te oi1 tll ·,vin.:; required 1 : 10 dilu-
tion with 2/ FCS , ~LT >rior to .fil tr· tion t~irougn O. 4 5 ..,u Gclm:: n 
one inch membrane to re1,1ove bacteria and deliris . Then 0.1 ml liiOu.nts 

of the 1 : 10 filtrate were inoculated il1to 10 ./I 38 tubes and 6 tube 
of HJ\.M. In , ddi tion 4 HAJ'.1 tubes v,ere inocul tod .vi th 0 .• 1 rnl of non-
filtered but centrifu6ed (1000 R.tJ) 1:10 concentrate of snm1,le 2 . 
One positive CPE tube wr. s fro,,_.e 1 :1.:nd th~- rnd . :nd 1nssed into lIAM, NI-
38 as well as I-IB_!_) 2 cul ~ures to sep· rate pol iuviruses or Co s 1cl ie 
viruses (HE_p 2 positive) fro11 echoviruses (HEp 2 neg[tive ). 
To further substanti te that only one out of 10 tu1JGS were positive 
in the initial 'lI 38 series , the re1J1 L1ing 9 nE:._; 1 ti Vt: tubes .,rere fro', -
en after 10 days and passed individually into fresh WI 38 tubes . The 
one frozen 1Jo.'li tive tubo v1a• oJ so pa.:i: ed • .t tne sc 11e time • s , 1>osi-
tive control . 
RESUI,TS FOR SAl\iPLE NO . 2 : DEC \RJ30.IT,ATI0N POHD 
A) l. Concentrate s"unple 2 , 1 : 10 diluted , filtered through 0 . 45 u 

Gelman one inch embr,'ne . 
7/31/70 Inoculated 10 tubes 1NI 38 , 0 . 1. ml per tube. 
8/6/70 One out o [' 10 tubes positive CPE . 
8/10/70 One out of 10 tu,1es 1>0Di tivc Cl)E . 

2 . Passage 
~/6/70 
8/10/70 

3. 8/13/70 

Estimated r.Lost _prob· •.ble nmn1Jer (:.TI?H) of infect:i ous vi1'u., 
_purticles equ ls 40 per __,1.llon of ..,~mple No . 2 . 

1 , positive CL~ tube 1J s 1ed into c' HAH and 2 7I 38 tubes . 

Positive vir 1 CPE in 11 tubo,J . 
P soage 2 , )Of.Jib ve CF.S tubes from P1 :;.ar ge 1 1 ..;sed 
to 1 u.AI.1 Luld 1 VI 38 tuLe . 

8/15/70 Positiv( vir 1 Cl'E in both tubes . 
4. 8/13/70 Two tubes of HE.P 2 inocul, ted with Passage 1 m - terial. 

8/16/70 No CPE , tl1e1·efore echo virus ty-_;)e ( s) . 
B) l. Concentr te diluted 1:10 , filtered 1;:;tc and: 

8/5/70 Inocul ted into 6 tubes of HAl:I , O. J ml _per tu.le . 
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8/J.2/70 l-ltl 81 ; iJl n_y tub ... s; frcJ;:,on, 1 oolocl, '.Jld )' s,::;oc1 to 
t .. o II'· tube .. 

8/i6/70 rre 0 .1 tive, no CPE to dr te, still i _proc.,ress. 
C)l. Concentrate di]uted J :10 , centrifued 1,ut not filtered 

8/5/70 InocuJ n.tt;d i 11 tu 4 tt1beo of H ·, 0 . 1 ml .ier tube. 
8/12/70 Hu CPJ' i11 n"' tul;1.: s fr·ozen , :pooJ ed , nd passed 

to two H 'J\1 tubes . 
8/16/70 l egative , no CPE to d~te , ::: .till in .l!rogress . 

S.Al\.1PLE NO . 3 : FLOT _TION EFli'Lm:HT 
Special Procedures! 

Clear water , pH 11 . 0 ad justed to pH 8.0 vii th 10 N HCL and pr-ocessed 
directly by Al (OH) 3 . The processing reqLired one AP-20 pad '.l1d 
filtration time was Je~sth1n 15 min . (to collect the precipit, te) . 

The colorless concentrate on th,Lwing .'t, s inocuJ ted into 10 tubes of 
WI 38 ( undiluted 0.1 ml 1-,er tube) . fter 2 hours adsorption the 
cultures were washed with 2 FC , ME:r:· 1)1 us ; ntibiotics to rcrnove 
AL (OH) 3 and debris before .dding one nl of the s me medium. 

A similar procedure w, s used to inocuJ to 10 tulles of HAM e .cept 
2~:f FCS , Melnick ' s B rnediu.m wo.s used to wash md feed the cultures 
after the 2 hour adnorption )eriod. 

FinaJly , as a further checl on the bsGnc0 of viruses in this s ple, 
the concentrate was dilutecJ 1: 5 with 2,~ FC J , MEM ... md 7 tubes of 
HAM as well an 7 tubes of ,VI 38 v re inocul·cted with 0.1 ml per tube . 
No adsorption period or wash~ LS involved in this series . 

RESULTS FOR SAI-;IPLE NO. 3 : FLvT TION EF?LU1~HT 
A)l. Concentr.::.te und.i.luted, adsorptio1i , 'l.nd W( shins;: 

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 GPE to date , still iu 1.)roeress . 

B)l. Concentrate undiluted , adsorption , and washing: 
8/5/70 Inocul ted 10 tubes of .VI 38 . 
8/12/70 No CPE; Frozen , pooled , nd passed to 2 HAl\1 tubes . 
8/16/70 Negative , no CI'E to dntc , still in prog-ress . 

C)l. Concentrate diluted 1:5, no. dsOrption period or wash. 
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8/5/70 
8/12/70 
G/16/70 

Inocul· ted 7 tube,, of ·iI ·._ , 

No CPE; .D' ·o ,ell, 11 JO]ed, ·:1nc1 _ 

Neg,.tive , no CPE tu d· te, stiJl in 1)ro3ress . 

InocuL,ted 7 tubes of H JS. 

tu1 es . 

2 . 8/5/70 
8/12/70 
8/16/70 

No CPE; Frozen , pooled , und p Bsed to 2 1I 38 tubes . 
Ne .. tive , no CPE to date , stilJ in progress . 

SAMPLE NO . 4 : FILTEn EFFLUENT 
Special Procedures 

Cle, r , colorless w1ter, pH JJ . J adjusted to pH 8 . 0 •vith 10 N HCL 
and pro cessed directly by ~l (OH) 3 . The processing r~quired one 
AP-20 pad and filtration time was less tho.n 15 min ( to collect the 
precipitate) . 

The colorless concentrate on th -.-:ing Na;:;; inoculcted undiluted into 
10 tubes of WI 38 ( 0 . 1 ml per tube) . 4.fter 2 hours adsorption the 
the cultures were ws.shed with 2."' PC 3, l\illl':~ to reraove debris and one 
ml of the sa.rne medium added per tube . 

A similar procedure was used to inoculate 10 tubes of HP.JI cx:ce_pt 
2~t FCS , Melnick ' s B medium wa~, used to w:: sh and f1 ed the cultures 
after the 2 hour exposure 9eriod. 

Fina] ly , as a further chect. on the -b sence of viruses in this s mple , 
the concentrate was diluted 1: 5 .ri t , 2 ' "B,CS , L'!EM and 10 tubes of 
HAJW as well as 7 tube. of ·rn 38 ·were i 1ocula ted with 0 . J ml per tube . 
No adsorption or wash Wf::L~ i11volved in this ,3er-ies . 

RESULTS FOR S, MPLE NO . 4 : 2ILTER EFFLUTrnT 
A) 1 . Concentr te undilut0d - ,I 38. 

7/31/70 
8/10/70 
8/16/70 

Inoculated 10 tube • of l!I 38 . 
No CPE; Frozen , pooled , and v-ssed to 2 JI 38 tubes . 
Negi -ti ve, no Cf E to date; still in prog;ress . 

B) 1. Concentrate undiluted - II M. 
8/5/70 Inoculated 10 tubes of HAI\1 . 
8/12/70 No CPE; Frozen, 1-iooJ ed, 3.nd 1,ass d to 2 HAM tubes. 
8/16/70 NegLtiv , no CPE to date , still in progress . 

C) 1 . Concentrate diluted J:5. 
8/5/70 Inocul .. ted 10 tubes of HAM •nd 7 tubes of JI J8 . 
8/12/70 No CPE; Fro£:en , pooled , nd passed to 2 H..AJ~ and 2 . 1I 3° 

tubes. 
8116/70 Eec;a. ti ve , no CPF. t ) ,-, te, otill in progTess . 
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CONCLUSlOI'TS: 
SAl\tWLE NO . 1 : INFLUmTT (7/29/70) 

1 . There was , n estim,,tec1 nost .:_)rob· blc number (IvIPN) of infectious 
virus partic]es of 184~ per ....,· llon o.f ,' ... '@ple i'~o. 1 influent . 

2. These viruses appe, r to be in the echovirus group of Entero-
viruses rather th m t~1e pol iovir·us or Co~rn~ clde groups bec2.use 
they do not produce CP~ in Iillp 2. 

SAlvlPLE NO . 2 :DECAR130:~·Tro_. POFD (7/29/70) 
1 . There was an esti11111ted l','!PH of infectious virus particles of 4-0 

per gallon of Sru.aplc Ho. 2 dec,..,r1Jo·~l tion pond . 

2 . These viruses • lso ippear to be in the echovirus t::,'"roup rather 
than poliovirus or Co rs: cL .i.8 &Toups for the s,::une reasons given 
above . 

SAMPLE NO . 3 : FLOTA·TION EFFLUENT (7/29/70) 
1 . Tenative Report as of 8/16/70. 

2 . There was no detect ble enteroviruses present in one gallon of 
Sample No. 3 Flotation Effluent as assessed by the altuainum 
hydroxide viral adsorption concentrstion :proce dure (1000-fold 
concentration) . 

SAl'dPLE NO . 4 : FILTER E:?FLUE!'TT (7/29/70) 
1. Tenative Re1)ort oE 8/16/70. 

2 . There was no detectable enteroviruses present in one gallon of 
Sample No . 4 Filter Effluont as assessed by the alumim .. 1.r.1 

_hydroxide viral adsorption concentration procedure (1000-fold 
concentration) . 




