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Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Attention: Mr. Allen W. Hanson 
Corporate Facilities Manager 

Re: 

PROPOSAL NO. N-8978 
January 26, 1973 

Office and Manufacturing 
Facility 
Puerto Rico 

Gentlemen: 

Thank you for the courtesies extended to us at our recent meeting and for 
the opportunity to discuss your proposed building program in Puerto Rico. 

Based upon the information obtained during our meeting, our proposal is 
presented in a manner that will offer a logical and orderly sequence. It 
provides a clear definition of scope and cost, together with responsibil­
ity both during the planning and execution stages. We suggest that the 
work be performed in two (2) phases. 

The scope of work is specifically defined in the attached Schedule of Work. 
As the study portion of the program nears completion, we will prepare pre­
liminary drawings and outline specifications, and a budget cost estimate 
for the project. Any necessary revisions to scope and costs can be made 
at this time. 

Upon determining the extent of the final project and with your approval, 
we will proceed with Phase II - to order long delivery items, prepare de­
tailed architectural and engineering working drawings and specifications 
and begin field construction work. When sufficient working drawings and 
specifications are available, we will obtain competitive bids on all major 
subcontract work and material purchases. Based upon these bids, we will 
prepare a "Guaranteed Maximum Amount" for insertion into a mutually ac­
ceptable contract. 

We will assign a group of engineers and a project manager to immediately 
begin gathering and analyzing all pertinent data available from DEC and to 
develop the required utilities, building layout and supporting facilities, 
such as waste treatment. 
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The work performed under Phase I will be billed to you at the rate of 
Sixteen Dollars and Fifty Cents ($16.50) per technical man-hour plus out-
of-pocket expenses. We estimate the cost of Phase I will be approximately 
Fifty to Sixty Thousand Dollars ($50,000-$60,000). 

We have included a tentative schedule indicating the time required to com­
plete each step of the overall project to meet your desired target date. 
The schedule indicates authorization to proceed with Phase I on February 1, 
1973 and concludes with completion of the structure and turnover to you on 
April 1, 1974. 

As per your request, the following references are submitted for your 
convenience: 

BORDEN de PUERTO RICO, INC. 
G.P.O. 4265 
San Juan, Puerto Rico 00936 

Mr. Fred L. Kurr, Jr. 
Telephone: (809) 787-4050 

XEROX CORPORATION 
High Ridge Industrial Park 
Stamford, Connecticut 06904 

Mr. Robert H. Goodenow 
Manager, Facilities Project Management 
Telephone: (203) 329-8711 

AMP Incorporated 
P. 0. Box 3608 
Harrisburg, Pennsylvania 17105 

Mr. Dale E. Lockard 
Manager of Facility Services 
Telephone: (717) 564-0101 

An authorized signature in the space provided and the return of two (2) 
signed copies will authorize us to proceed with the work under Phase I. 
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We appreciate the opportunity to present this proposal and look forward 
to assisting you in the planning and execution of your expansion program. 

Very truly yours, 

CUNNINGHAM-LIMP COMPANY 

Authorized and Accepted 

DIGITAL EQUIPMENT CORPORATION 

By 

Date 

District Sales Manager 

RRMcP:dd 



January 25, 1973 83106-01 

SCHEDULE OF WORK 

PHASE I - FACILITIES PLANNING 

Builder shall provide engineering services to assist the Owner in the 
development of a modern circuit board manufacturing facility. This facility 
is to be located on a new site selected by Owner in Aguadilla, which is in 
the Western part of Puerto Rico. The initial phase of the facility will be 
approximately 130,000 square feet. 

The scope of work to be performed shall include the following: 

1. A comprehensive in-plant review of existing operations to become 
familiar with materials, machinery and equipment, manufacturing 
processes, products, material flow, materials handling methods, 
warehousing procedures, service and office space requirements. 

2. Consultation with Owner and his appointed representatives to ascer­
tain product volume, production methods, product mix and storage 
quantities. Review in detail information already prepared by Owner. 

3. Detailed equipment schedule tabulating all machinery and equipment 
and listing all mechanical, electrical and process utility require­
ments and special physical characteristics such as pits, foundations 
and superimposed frame loadings. 

4. Development of flow diagrams to correlate all operations from 
receiving, raw material storage, through processing to finished 
goods storage and shipping. 

5. An area analysis to determine departmental space requirements to 
accomodate anticipated production levels and attendant service 
functions, 

6. Development of block layouts showing proposed departmental areas, 
configurations and relationships. 

7. A study to develop functional, efficient and economical systems for 
materials handling and material storage throughout the facility. 

8. A site utilization plan (developed for the selected site) showing 
building, access roadways, rail facilities, if required, parking 
facilities, truck facilities, outside services, and future expan­
sion areas, main utility services and drainage. 

9. Preparation of preliminary room finishes, materials of construction, 
and mechanical, electrical and process design criteria to meet the 
requirement of Owner's process and applicable codes such as O.S.H.A. 

1-a 
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PHASE I - FACILITIES PLANNING (CONT'D.) 

10. Preparation of preliminary architectural drawings including floor 
plans and elevations, and outline specifications. 

11. A budget estimate of costs for Designing, Engineering and Building 
the proposed facility including: 

a. Land site development with utilities 

b. Building and building services 

c. Process services 

d. Relocation and hook-up of existing machinery and equipment. 

e. Renovation of existing equipment and machinery 

f. Cost for new machinery and equipment including installation 
will be furnished by the Owner. 

g. Materials handling systems. 

h. Operating and maintenance costs for the proposed new 
facility. 

12. A realistic construction schedule. 

13. A colored architectural rendering of the proposed facility. 

14. A complete written report of the findings with conclusions and 
recommendations and including all supporting data, such as drawings, 
charts, graphs, tables and exhibits. 

PHASE II - DESIGNING, ENGINEERING AND CONSTRUCTION 

Upon completion of Phase I and authorization by the Owner to proceed with 
Phase II, Builder shall: 

1. Provide sufficient working drawings and specifications to obtain 
competitive bids on all major sub-contract work and material purchases. 
Prepare a "Guaranteed Maximum Amount" for a mutually acceptable 
contract. 

2. Complete all architectural and engineering working drawings and speci­
fications required for the construction of the facilities. These 
drawings and specifications will include site, architectural, struc­
tural, mechanical, electrical and process. 

1-b 
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PHASE II - DESIGNING, ENGINEERING AND CONSTRUCTION (CONT'D.) 

3. Construct all facilities, as defined by the drawings and specifica­
tions herein described and approved by the Owner. 

4. Provide Owner with "as-built" drawings. 

1-c 





CUNNINGHAM-LIMP COMPANY 
CUNNINGHAM-LI MP INTERNATIONAL •  CUNNINGHAM-LIMP LIMITED 

CUNNINGHAM ENGINEERS. INC. 

DESIGNERS * ENGINEERS • BUILDERS 

PROJECT NO. ^3-016-01 

ESTIMATED TIME • '  

OFFICE AND MANUFACTURING FACILITY 
DIGITAL EQUIPMENT CORPORATION 

AGUADILIA PUERTO RICO 

ITEM February 
1973 

March Apri 1 

2 9 16 23 30 

SCHEDULE - WEEK BEGINNING 
May June July August September 

13 20 27 3 10 17 24 1 

1973 

Oc tober. 

197^ 

November December January February March April 

7 14 21 28 4 11 18 25 16 23 30 15 22 29 5 12 19 26 3 10 17 24 31 7 14 21 28 4 11 18 25 4 11 18 25 1 8 15 22 29_ 

Contract Award by 
February 1. 19/3 

.PHASE 
Accumulate AvajJLable_ 1 nformap 
tion, Prepare Equipment 
Schedule, Develop Flow 
Diagrams, Area Analysis, 
Block Layouts 

Prepare Design Criteria. 
Pre1imi n a ry Dr awings3 

Specifications and Budget 
Estimate 

PHASE Const ruc tion Documtyrti 
and Cons true tion 

a. Engineering 
Site Work 

Structural Steel 
Foundations - Pits 
Balance of I'ngineering 

Cong true t i_on 

Site Work _ _ 
Foundations - Pit s 
Structural Steel 
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G. P. O. BOX 3088 

BAN JUAN. PUERTO RICO - 00938 

SUMMARY OF FINAL ENVIRONMENTAL IMPACT STATEMENT 

Digital Equipment Corporation de Puerto Rico 
Aguadilla, Puerto Rico 

This Final Environmental Impact Statement (EIS) has been 

prepared following the recommendations of the Environmental 

Quality Board. The report consists of two sections. The first 

section, inmediately after this summary, cover the responses to 

the comments and endorsements made by the reviewing agencies. 

The second section, presents the revised Draft Environmental 

Impact Statement. 

1 • Class of Action: Administrative 

2. Description of Action; 

Digital Equipment Corporation de Puerto Rico is planning 

to construct a plant in Aguadilla to produce sophisticated modular 

systems and other electronic equipment. The site is located in 

Bou Montana near Ramey Air Force Base. It is a 55 cuerdas farm 

close to P.R. Rds. 459 and 467. The plant will provide employment 

to about 600 people at the start of operations. It will be the second 

plant to be established by Digital in Puerto Rico. This facility to 
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be established at Aguadilla will represent a total capital investment of 

about $6 million. Annual expenditures of raw materials, packing 

materials, maintenance supplies, etc. are estimated at $4 - 6 millions 

The basic products to be manufactured are modulars systems including 

circuit boards, etched circuits and subassemblies. The proposed facili­

ties will consist of 130,000 sq. ft. of floor space which will harbor the 

administration offices and the manufacturing plant. 

The principal process to be used for the etched circuits boards and the 

plating through holes circuit boards is divided into the following main 

operations. 

Pre-clean, where a wet abrasive deburris used on the metal which 

is then rinsed and the water cascade passed through an effluent 

filter. 

Plating - Through Hole: a process which consists of nine (9) dis­

tinct operations, during which the circuit boards are cleaned and 

plated with copper, tin-lead, nickel and gold. 

3. Summary of Environmental Impact: 

3. 1 Effects on Air Quality 

3. 1. 1 Fire tube boiler. This small boiler not in excess of 400 

horsepower,will burn 70 gal/hr. of kerosene with 
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a 0. 5 wt. percent of sulfur. It will generate a maximum 

of 7 tons per year of sulfur dioxide. The vent stack will 

have 24 in. diameter and 200 ft. height. 

3.1.2 Minor Inorganic Vapors: 

These small quantities of vapors will be handle by a 

proper ventilation system and high efficiency scrubbers. 

3.1.3 Fugitive dust during construction 

3. 2 Effects on Undergroung Water and Nearby Ocean 

3.2.1 Discharge of process and domestic wastewater: both 

process and domestics wastewaters will be discharged 

in a natural sinkhole in the plant premices after treat­

ment. The domestic wastewaters will be treated in a 

package activated sludge treatment plant with 90 - 95% 

BOD reduction. An integrated treatment plant will take 

care of the process wastes to remove the inorganic materials 

present. Digital Equipment Co. will handle dye test to 

determine the probable flour of the process wastes once 

it is discharged into the sinkhole, as soon as water supply 

become available. These tests will be conducted to deter­

mine if the wastewater may contaminate the ground waters, 

if any, or the nearby ocean. It is anticipated that for the 
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first year of operations the process will probably be a 

"dry" one with only domestic wastes discharging into the 

sinkhole. During this year all the necessary tests regarding 

the process waste flow would be made. 

3. 2. 2 Metallic Ions Present in Process Wastewaters: there 

will be only traces of metallic ions in the process wastes 

after treatment. The quantities present will comply with 

effluent guidelines recommended by E. P. A. for this type 

of industry. 

3.3 Socio-Economic 

3. 3. 1 Employment for about 1,000 persons in a region with 29. 3 

percent unemployment. 

3. 3. 2 $3 million annual estimated payroll 

4. Alternatives: 

4. 1 Alternatives Sites 

4 . 1 . 1  A g u a d i l l a  A r e a  

4- 1. 2 Ponce - Guayanilla Area 

4. 1. 3 San German Area 

4. 1. 4 Mayaguez - Anasco Area 

4 . 1 . 5  B a r c e l o n e t a  I n d u s t r i a l  P a r k  



C O M M O N W E A L T H  O F  P  

ECONOMIC DEVELOPN 
RESEARCH & DEVELOPMENT D 

E  R  T  O  R I C O  

H:NT ADMINISTRATION 
"ARTMENT 

8AN JUAN. AU6ATO RICO — 0093B PAG 6 #5 

4. 2 Aternatives considered for Disposal of Wastewaters 

4. 2. 1 Sink-Hole on plant premices 

4 . 2. 2 Aguadilla Regional System 

4.2.3 Ramey A. F. B. biofiltration plant 

4. 2. 4 Quebrada de los Cerdos 

4. 2. 5 Septic Tank with Tile Field 

4. 3 Alternatives considered as Water Supply Sources 

4. 3. 1 From Aguadilla Filtration Plant 

4. 3. 2 From Ramey A. F. B. Filtration Plant 

4. 3. 3 From Aguadilla Irrigation System 

4. 3. 4 From Deep Wells 

5. Commenting Agencies: 

Written comments have been received from the following state and 

Local Agencies: 

Municipality of Aguadilla 

P. R. Department of Health 

j. P.. R. Department of Labor 

P.R. Aqueduct and Sewers Authority 

P.R. Department of Natural Resources 

Environmental Quality Board 
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6. This Final Environmental Impact Statement was made available to 

the Environmental Quality Board on . 

7. The Official responsible for the issuance of this statement is: 

Mr. Gerardo E. Maldonado 
Director 
Research and Development Department 
G. P.O. Box 3088 
San Juan, Puerto Rico 00936 

Telephone: 767-9191 



COVER LETTER OF SPONSORING AGENCY AND 

GOVERNMENT AGENCIES' LETTERS OF COMMENTS 
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INDUSTRIAL RESEARCH 

S .  P .  O .  BOX 8086  

ECONOMIC DEVELOPMENT ADMINISTRATION 

SAN JUAN,  PUERTO RICO .  00986  

10 de octubre de 1973 

Ing. Ram6n M. GuzmSn 
Calle Monserrate 560 
Parada 15 
Santurce, Puerto Rico 

Asunto: DIA - Digital Equipment Corp, 
Aguadilla, Puerto Rico 

Estimado GuzmSn: 

Los comentarios de las agencias consultadas han sido recibidos 
y por lo tanto, el proceso consultivo a que fuera sometida la DIA de 
referencia ha terminado. S61o resta analizarlos e incluirlos en la DIA 
final requerida para el proyecto. 

Las agencias mcis abajo enumeradas comentaron sobre la 
propuesta, se incluye copia de sus comentarios: 

Estamos a tus 6rdenes para discutir dichos comentarios cuando 
lo estimes conveniente. 

1. Municipio de Aguadilla 
2. Departamento de Salud 
3. Departamento del Trabajo 
4. Autoridad de Acueductos 
5. Departamento de Recursos Naturales 
6. Junta de Calidad Ambiental 

Cordialmente, 

Anexo 
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14*de agosto de 1973 

Sr. Gerardo E. Maldonado, Director 
Administracion de Fcnento Economico 
Investigaciones Indus triales 
Apartado G. P. C. 30S3 
San Juan, Puerto Rico 00936 

Estiraado senor Director: 

Acuro recibo y agradezco la copia del dccumento en eplgrafe 
enviada para nuestro conccimiento del provecto c invitacion para 
emitir comentarios y/o recomenaacicnes sobre el misrno. 

Heir.os evaluado el provecto a la luz de nuestra responsabili-
dad como alcaldesa y como ciudadana de Aguadilla, y ccnsidero que el 
estudio 3.1evado a cabo por la firma Guzman & Associates es uno con-
cienzudo y extenso. Expone claramente y profesicnalmente las venta-
jas para la localizerion de la Planta Digital en el barrio Montana 
de Aguadilla, y el i pacto economico a los problemas del desempleo 
cronico c_n nuestra ciudad. 

Deseo testimcnicr a la Administracion de Fomento Economico 
nuestro nas decidido endoso y respaldo a este provecto, que induda-
blemente llevara un cometido en beneficio .del progreso de Aguadilla. 

Cordialmente, 
. 1 , 

CONCHITA IGARTUA DE SUAREZ 
/ujC ADowO A 

CIS/bmb 
i - * / 

c.c/ Dep; rtsmento de Ir.vestigacion y Desarrollo ( 3 )  
Junta de Calidad Ambiental (3) 
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DEPARTAMENTO DE SALUD 
SAN JUAN, PUERTO RICO -  00908 

17 de agosto de 1973 

Ing. Carlos R. Guerra 
Departamento de Investigacion 
y Desarrollo - G.P.O. Box 3088 
San Juan, Puerto Rico 00936 

Estimado Ing. Guerra: 

Re: D.I.A.-preliminar Digital 
Equipment Corp. de P.R. 

. Aguadilla, Puerto Rico 

Luego del estudio realizado por nuestro personal tecnico, desde el 
punto de vista de la Salud Ambiental, no tenemos objecion al proyecto in­
dustrial propuesto, siempre y cuando el mismo se desarrolle de acuerdo a 
la declaracion somatida a nuestra atencion. 

No obstante, nos permitimos comentar lo siguiente: 

La declaracion no indica la altura de la chimenea a instalarse para 
disponer los gases de combustion de la.caldera. Debe tenerse eri cuenta 
futuros establecimientos en el Area. 

No se indica el tipo de receptAculos a utilizarse para almacenar los 
desperdicios solidos. 

No se indica el lugar donde se harA la disposici6n final de los des­
perdicios solidos a generarse. 

La descarga de desperdicios inorgAnicos a un sumidero, segun propuesta, 
debe ser considerada y aprobada por. la Junta de Calidad Ambiental. 

Secretario Auxiliar . 
Salud Ambiental y 
Proteccion al Consumidor 
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OEICINA DEL 

SECRETARIO DEL TRABAJO 

21 de agosto de 1973 

Sr. Gerardo E. Maldonado 
Director 
Investigaciones Industriales 
Administracion de Fomento Econdmico 
Apartado 3088 
San Juan, Puerto Rico 00936 

Estimado senor Maldonado: 

Me refiero a su comunicacion del 19 de julio del corriente, 
sometiendo para el estudio y evaluacidn de este Departamento 
la Declaracion de Impacto Ambiental (DIA) preliminar de la 
empresa Digital Equipment Corporation de Puerto Rico,a loca-
lizarse en Aguadilla, Puerto Rico, para la manufactura de equipo 
electrdnico y sistemas modulares. 

Deseo informarle que en el proceso de galvanoplastia existe 
la posibilidad de riesgos de enfermedades ocupacionales debido 
a la presencia de emanaciones o vapores de compuestos inorg£-
nicos y orgdnicos y por lo tanto se recomiendan las siguientes 
medidas de control: 

1. El uso de un sistema de ventilacidn por aspiracion local 
para remover las emanaciones de las substancias conta-
minantes en cada uno de los tanques de electrodeposicion 
de cromio. 

2. Ventilacidn general suficientemente en el drea de-trabajo. 

3. Proveer equipo de proteccion personal: guantes, delantares, 
lavabo de ojos, ducha de seguridad, viceras de cara o galas 
de seguridad, zapatos o botas de goma. 
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21 de agosto de 1973 

4. Se c.eben realizar en forma periddica exlmenes medicos apro-
piaoos a los riesgos potenciales que conllevan las operaciones. 

5. En aquellas Ireas de la fdbrica donde se utilicen lfquidos 
flamables deberln seguirse estfictamente las normas de segu-
ridad e stable cidas. 

Espero que estos comentarios le sean de utilidad. 

Cordialmente, 

CZ>J?-ZS£ 
Rubdn A. Vilches 
Secretario Auxiliar a Cargo del 
Area de Normas y Servicios 
Directos 
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29 de agosto de 1973 

Ing. Carlos R. Guerra 
Depto. de Investigacion y Desarrollo 
Administracion de Fomento Economico 
Apartado 3083 
San Juan, Puerto Rico 00986 

Estimado inganiero Guerra: 

Hago referencia a su carta del 19 de julio de 1973 
en la cual sa solicitan nuestros coraentarios a la DIA 
del proyecto que se describe en el epigrafe. 

En relacion con el suministro de agua potable por 
el sistema da Aguadilla, la DIA final debe contener un 
piano indicando el sitio de conexion en la planta. Debe 
ademas indicar el efecto de esta demanda en la capaci,dad 
de la planta de filtros y fuente de abasto. 

Para la disposicipn de desechos industriales, la 
corporacion propone la descarga en una cavidad natural 
del suelo luego de haber recibido tratamiento. Este 
sistema presenta el riesgo de la contaminacion de fuentes 
de agua subterraneas, aun cuando entendemos que este pueda 
ser minimo debido a su localizacion cerca del mar. 

Por oitro lado, la Autoridad de Acueductos tiene 
proyectado un sistema de tratamiento y disposicion para 

Asunto: Comentario a la DIA del 
Proyecto "Digital Equipment 
Corporation de Puerto Rico" 
en Aguadilla, 

J 
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aguas usadas y desechos industriales, en la region de 
Aguadilla. La compania debe establecer coordinacion con 
esta Agencia, para poder integrarse «a este sistema, tan 

pronto entre en operacion. 

Cordialmente, 

Alvah R. Pierce 
Director Area Planificacion 
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28 de septiembre de 1973-

Dr. Gerardo E. Maldonado 
Director 
Dcpartamento de Investigation 
v Desarrollo 
Administraci6n de Fomento Econdmico 
/upartado 30 88 
Dan Juan, Puerto Rico 

Asunto: DIA Digital Equipment 
Corporation, Aguadilla 
Sol. Ndm. 73-0 (8)-0267 
773-044 ADM 

Estimado senor Maldonado: 

Luego de estudiarse la Declaracidn de Impacto Ambiental 
en epigrafe, este Departamento de Recursos Naturales tiene 
las siguientes recomendaciones que hacer con relacidn al 
proyecto: 

1. La quebrada Los Cedros no deberd ser deposi-
taria de ningtin tipo de efluente o desperdicios 
producidos en el proyecto. Este cuerpo de agua 
tiene muy poco caudal y su desembocadura est5 
tapada la mayor parte del tiempo lo que traeria 
por consecuencia acumulaciones de desperdicios 
dctrimentales al valor de la quebrada como 
recurso natural. De las alternatives propuestas 
para la disposici6n de los desperdicios creemos 
que la mds aceptable es la que propone pasarlos 
al sistema sanitario de Aguadilla. El uso del 
sumidero para tales propdsitos puede confligir 
con la calidad del acuffero pues la transmisi-
bilidad de estas dreas es muy alta. 



2. Se deberci guardar para uso pdblico una distancia 
de 5 metros a los lados de la quebrada. La 
distancia se medirS desde los hordes de la misma. 

3. En la DIA final los proponentes deberSn presentar 
los resultados de las pruebas de tintes para 
asegurarnos de que los efluentes no afectar£n 
los acuiferos del lugar ni de que habr£n de llegar 
al mar. 

4. En caso de que fuera necesario obtener agua 
mcdiante el hincado de pozos, los proponentes 
dcberSn solicitar un permiso a tales efectos de 
este Departamento. Esta solicitud serci evaluada 
por sus propios m^ritos. 

Queremos llamar la atencidn hacia el hecho de que cuando 
'stros tdcnicos visitaron este lugar encontraron que ya se 
taba nivelando el terreno para el^provecto. 

Secretario 

Junta de Calidad Ambiental 
Sr. Pedro F. Tirado 
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% Num: 

;;r. Ccrardo Maldonado, Directory 

Investigaciones Industriales 

Adcm i st rue ion de Fomento Economico 

Apart ado G. P. 0. 3088 

Sail Juan, I'. R. 00936 ; 

Asunto: 

Fecha de 
recibo: 

JCA 73-027 (AFE) 

Planta para la elaboracion 
de equipo electronico 
Digital Corporation de P. R. 
Aguadilla, P. R. 

31 de julio de 1973 

Jjitic.idos senores: 

De acuerdo con el eoTticulo 4(2)(C) de la Ley Sobre Polltica PGblica Ambiental de Puerto Rico, esta 
Junta ha rcvisado la Declaracion Preliminar de Impacrto Ambiental (DIA) que ustedes prepararon para 
el caso dc epigrafe, as! cano los ccmentarios de: 

Departamento del Trabajo 
Departamento de Salud 
Hunicipio de Aguadilla 
Autoridad de Acueductos y Alcantarillados 

Di relacion con este asunto, deseamos recardar a ustedes lo siguierrbe: 

1 - Proyectos Federales. Si esta DIA preliminar va a ser usada par una agencia federal, de acuerdo 
con la Seccicn 1C2(2)(C) de la Ley Federal Sobre Polltica Publioa Ambiental, ustedes son respon-
sables de enviar copias a dicha agencia federal. 

2 - DIA Final. Si ustedes preparan una DIA final, favor de asegurarse de que la JCA reciha una copia. 

3 - Permisos. • Esta carta no es un permiso. Si se requiere algun pexmiso en este caso, bien sea por 
reglairientos de la JCA o~por cualesquiera otras leyes o reglamentos, ustedes son responsables por 
la radicacion de las solicitudes para dichos permisos. 

A base de la informacion contenida en la DIA preliminar scmetida por ustedes, encontramos que aplica 
la cctipulecion marcada con una "X" a continuacion. 

CD i - Consideramos que la accion propuesta electa significativamente el ambiente. Por consiguien-
te, antes de torar alguna accion administrativa descrita en esta DIA preliminar, deberan us­
tedes radical* una DIA final y observer el perlodo dc tiarrpo requerido para conocimiento del 
publico y para ccmentarios, segun detallado en las Guias de la Junta Sobre la Calirtad Ambien­
tal. 

• 2 - Consideramos que la accion propuesta no afecta significativamente el ambiente de acuerdo con 
el oontenido del articulo UC2)CC) y que, por oonsiguiente, no es necesario preparer una DIA 
final. 

• '3 - Consideraros que la DIA preliminar evalua adecuadamente el impacto ambiental de la accion 
propuesta. No tenemos, pues, revision alguna que sugerir. Por lo tan to, nos proponenos con-
siderer la DIA preliminar com una DIA final. A nuestro juicio, ustedes han cumplido con les 
requisites del articulo U(2)(C) para Declaraciones de Impacrto ATbiental. Si estan ustedes de 
acuerdo, favor de notificamos por escrito para oontinuar con el procedimiento de la DIA final. 

• •• - Nos es inqosible dcterminar si la accion propuesta afectara o no significativamente el ambien­
te. Se necesita informacion adicional y la misma debera suplirseno6 segun se mdica en los 
ccmentarios de esta Junta que se detallan mas adelante. 

A continuacion los ccmentarios de esta Junta, si algunos. 

riA-11 VER COMENTARIOS ADJUNTOS 
q-72 

ICIMA OE LA JUNTA: AVENIOA PONCE DE LEON 1660,4» PtSO / DIRECCION POSTAL: APARTAOO 11788. SANTURCE, PUERTO RICO OMIO/TELEFONO: 725-5140 
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La Junta de Calidad Ambiental (JCA) ha revisado la Declaracion de 
Itnpacto Ambiental (DIA) del proyecto mencionado en el epxgrafe. Creemos 
cenvtniente senalar que de acuerdo a la Ley #9 que establece la politica 
publica ambiental del Estado Libre Asociado de Puerto Rico y al "Manual 
para la Preparacion, Evaluacion y Uso de las Declaraciones de Impacto 
Ambiental", toda agencia del gobierno que haya radicado una DIA preliminar 
debera esperar las recomendaciones y los comentarios que la JCA, el publico 
v las agendas interesadas emitiran al respecto, antes de proceder a iniciar 
ace ion algunu sobre el terreno. En el caso que nos ocupa al presente, 
apurentemente no se obro en la forma antes expuesta y se procedio a llevar 
a cabo las operaciones de preparacion del terreno. A continuacion nuestros 
comentarios. 

Consideramos que la accion propuesta podria afectar significativamente 
el ambiente, por lo tanto, debera radicarse una DIA final conteniendo la 
siguiente iniormacion: 

1. ('alidad de Agua 

A. Efluentes 

Debera proporcionarse informacion mas detallada sobre la planta 
de tratamiento propuesto incluyendo su eficiencia, tipo y ciclo de 
operacion. 

En la pagina 26, ultimo parrafo, se hace mencion a una figura 
que muestra los flujos de los desperdicios en el proc.eso. Dicha 
figura no aparece en la DIA preliminar. Debe especificarse el 
volumen del efluente industrial, su procedencia y caracteristicas, 
e indicar las concentraciones esperadas de cada componente. 

Los proponentes estan considerando la posibilidad de descargar 
el efluente del proceso, luego de tratado, a un sumidero natural 
existente en los terrenos de la compania mientras se termina de 
construir el sistema de tratamiento regional de Aguadilla. Este 
sumidero es una cueva profunda de dimensiones considerables. 
Considero que antes de usarse para estos propositos se realicen 
estudios para determiner'el destino final de esas aguas. • 

i . 1 

La experiencia nos muestra que la practica de descargar efluentes 
en sumideros y pozos es poco segura. En este caso no se sabe con 
certeza hacia donde fluyen las aguas que son depositadas en el 
sumidero propuesto. Es de vital importancia el que se efectuen una 
serie de pruebas con tintes para determinar el patron de circulacion. 



_ is -
Sr. Gerardo baldonado 
JCA 73-027 (/FE) 
pagina 3 

Segun indican los pozos de Bo. Montones, Bejuco y Guerrero, el 
nivel freatico medido desde la superficie es 225 pies en Montones 
y 450 pies en Guerrero. Este nivel es cercano' al nivel del mar 
en esas areas, sin embargo, no ocurre intrusion de agua salada, 
lo que indica la presencia de un acuifero. 

Basandonos en lo antes expuesto, la JCA no esta de acuerdo 
con que se realize la descarga de aguas en el sumidero propuesto, 
hasta tanto se lleven a cabo las pruebas solicitadas y se demuestre 
que esta operacion no causara danos al ambiente. 

Debera someterse un compromiso escrito de acometerse al sistema 
regional tan pronto este entre en funcion. 

B. Fuente de Abasto 

Se debe senalar definitivamente la alternativa seleccionada como 
fuente de agua^para el proyecto. La seccion del informe que trata este 
aspecto no esta muy clara. De obtenerse el agua de la Autoridad de 
AcueJuctos y Alcantarillados, debe incluirse el acuerdo escrito al 
respecto. 

Las necesidades inmediatas y futuras en cuanto al abasto de 
agua en terminos de volumenes, usos, procedencia y destino de estas 
deben incluirse en forma mas detallada. De darlo algun tipo de pre-
trat.imiento a toda o parte del agua a usarse, debera indicarse que' 
tipo va a aplicarsele, el volumen de agua a ser tratada y otros 
detalles pertinentes. 

Se menciona la posibilidad de recircular parte del agua usada en 
el proyecto. Debe indicarse que parte y el tratamiento que se le va 
a apLicar para poder volver a usarla, dando detalles del mismo. 

C. Medidas de Seguridad 

Info macion a este respecto debe incluir: 

1. Procedimiento a seguirse en caso de que ocurra un derrame 
•de alguna substantia inorganica en los terrenos de la 
fabrica. 

2. Tratamiento a aplicarsele a las aguas de escorrentio si 
estas llegan a contaminarse; metodos preventivos. 
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3. Tratamiento a aplicarsele a las sustancias que se 
derraraen y que^se van a recoger en un tanque provisto 
para este proposito. 

4. Persona responsable en caso de ocurrir un derrame de 
alguna de las substancias usadas en el proceso fuera 
de la fabrica y el procedimiento a seguirse. 

5. Medidas a tomarse para proteger el sumidero y evitar 
que pueda obstruirse parcialmente o taparse, alterando 
el desague natural del area. 

D. Otros 

El informe senala que esta bajo estudio la posibilidad de 
usar un sistema de intercambio ionico. De este usarse, deberan 
seiialarse los procesos en los que se va a aplicar y el proposito 
especifico. 

Se indica que se va a usar un panel de decantacion para 
separar el cieno que contiene hidroxidos de metales pesados del 
agua. Dicho panel tiene una membrana filtrante, a traves de la 
cua] pasa el liquido sobrenadante luego de que los cienos se 
sedu'mentan. No se indica que' metodo de disposicion se va a 
utilizar para el sobrenadante. 

II. Calidad de Aire 

El proyecto bajo consideration tendra como posibles fuentes de 
contarainacion de aire, una caldera y vapores toxicos que podrian ser 

°S Gn proceso- Entre estos se encuentra el acido nitrico 
U, 3^ que es un poderoso agente oxidante y que al ser usado sobre el 
cobre, genera vapores de oxidos nitrosos y nitricos que son muy toxicos. 

t)tro de los acidos a utilizarse, el cloridrico (HCL), tiene una 
presion e vapor alta lo que hace que se liberen cantidades considerables 

aci d a a atmosfera. Durante las operaciones electroliticas peneral-
mente st forma gas hidrogeno en el catodo y oxigeno en el anodo con 
suiicieii.te velocidad para desprenderse cierta cantidad de la solucion 
electro]ltica. 

Otra posible fuente de contaminacion seria las particulas provenientes 
del polvo generado por el proceso de "sandblasting". 
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Algunos de los limites permitidos para estas emisiones son: 

acido cronico .1 mg/m^ 
hydrazine 1 ppm 
hidro. i '•-> de -.a-5 o • " ^ 

acido curhidrico 3 ppm 
acido sulfurico 1 mg/m 
acido nitrico 2 ppm 

El informe no detalla como se controlaran estos y otros vapores 
y contaminantes en el proceso. Informacion al respecto debera ser 
incluida en la DIA final a someterse, asi como tambien informacion 
sobre la altura de la chimenea a instalarse para disponer los gases de 
combustion de la calderai 

III. Desperdicios Solidos 

De ser posible el establecimiento de este proyecto industrial, es 
importar.te que eL proponente tome en consideration las medidas a que 
hacemos mencion. 

Los desperdicios de construccion, los solidos digeridos de la Planta 
de tratamiento de aguas usadas y residuos de la operacion de empaque y 
cafeteria deberan ser recogidos por el municipio o entidad privada 
debidamente certificada. Debera notificarse oficialmente la entidad 
a ser responsable de esta operacion finalmente. 

Los recipientes utilizados para el almacenamiento deberan satisfacer, 
en nuiaero y capacidad, las necesidades que surjan de acuerdo al volumen 
dc desperdicios que se generen en las distintas fases de este proyecto. 

El Ilunicipio de Aguadilla esta operando un sistema de relleno sanitario, 
Este poi. ra ser utilizado para disponer los desperdicios de construccion, 
desperdicios de oficina, cafeteria y empaque y los solidos digeridos de 
la planta de tratamiento. Debe incluirse un documento de responsabilidad 
de parte de la persona encargada de recoger los cienos, debido a que una 
mala di: posicion de estos podria traer como consecuenc-ia la contaminacion 
de algun cuerpo de agua superficial o subterraneo. 

IV. Ruido 

La DIA preliminar carece de informacion suficiente para llevar a cabo 
una evaluacion completa sobre la contaminacion por ruido. Para poder 
evaluar el impacto ambiental de este aspecto debemos recibir del pro­
ponente lo siguiente: 
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a. Informacion mas especxfica sobre el tipo de maquinaria a 
usarse para evaluar el aumefito de los decibeles. 

b. Medidas para proteger a los obreros del incremento en 
ruido. 

c. Informacion sobre el aumento del trafico en el area para 
evaluar el incremento del ruido en la zona. 

d. Mas informacion sobre viviendas en el area. 

e. Tiempo de exposicion de los obreros a las maquinas como 
fuente contaminante de ruido. 

V. Coraentarios Miscelaneos 

En el proceso de galvanoplastia existe la posibilidad de riesgos 
de enfermedades ocupacionales debido a la presericia de emanaciones o 
vapores de compuestos inorganicos y organicos. A tal efecto, el 
Departamento del Trabajo recomienda las siguientes medidas de control 
que debcran ser tomadas en consideration de llevarse a cabo el proyecto: 

1. El uso de un sistema de ventilacion por aspiracion local para 
remover las emenaciones de las substancias contaminantes en 
cada uno de los tanques de electrodeposicion de cromio. 

2. Ventilacion general suficiente en el area de trabajo. 

3. Proveer equipo de proteccion personal: guantes, delantares, 
lavado de ojos, ducha de seguridad, viceras de cara o gafas de 
seguridad, zapatos o botas de goma. 

*< • Se deben realizar en forma periodica examenes medicos apropiados 
a los riesgos potenciales que conllevan las operaciones. 

5. hn aquellas areas de la fabrica donde se utilicen llquidos 
flamables deberan seguirse estrictamente las normas de seguridad 
establecidas. 

OP/lLC/rec 

Jimenez Barber 
I>i-rector Ejecutivo 
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Munic ipa l  Government  
Aguad i l l a ,  Puer to  Rico  

Acknowledge  i s  made  o f  a  copy  o f  the  EIS  fo r  the  Dig i t a l  P lan t  a t  

Aguad i l l a  and  the  inv i t a t ion  fo r  us  t o  conment  o r  make  r ecommenda t ions  

on  the  r epor t .  We apprec ia t e  t h i s  oppor tun i ty .  

We have  eva lua ted  the  p ro jec t  a s  pe r  ou r  r e spons ib i l i ty  a s  C i ty  

Mayor  and  a s  a  c i t i zen  o f  Aguad i l l a ,  and  I  cons ide r  t ha t  the  s tudy  

made  by  Guzman  and  Assoc ia te s  i s  ve ry  log ica l  and  comple te .  The  

r epor t  c l ea r ly  and  p ro fes iona l ly  ind ica tes  the  advan tages  o f  the  

p lan t  fo r  be ing  loca ted  a t  Bo .  Montana  o f  Aguad i l l a ,  and  the  econo­

mica l  impac t  fo r  the  so lu t ion  o f  ch ron ic  unemployment  i n  th i s  c i ty .  

We wi sh  to  express  our  apprec ia t ion  to  the  P .R .  Economic  Deve lop­

ment  Admin i s t r a t ion ,  and  our  comple te  endorsement  t o  th i s  p ro jec t ,  

which  wi l l  r e su l t  in  h igh  benef i t s  fo r  the  p rogress  o f  Aguad i l l a .  

Conch i t a  Iga r tua  de  Suarez  
C i ty  Mayor  
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DEPARTMENT OF NATURAL RESOURCES 

Af te r  s tudy ing  the  EIS  fo r  the  DEC p l an t  a t  Aguad i l l a  (So l  Num.  73 -0  

(8 ) -0267-773-044  ADM),  t h i s  Depar tmen t  o f  Na tu ra l  Resources  wi shes . to  

make  the  fo l lowing  recommenda t ions :  

1 .  No  was te  o f  any  type  shou ld  be  d i scha rged  in to  the  Los  Cedros  

Creek  .  Thi s  body  o f  wa te r  has  a  ve ry  l imi ted  f low and  i t s  mouth  i s  

c logged  mos t  o f  the  t ime .  Shou ld  d i scha rges  a re  made ,  t hese  wi l l  

accumula te  and  wi l l  be  de t r imen t  to  the  na tu ra l  r e sources  o f  the  c reek .  

Of  t he  p roposed  a l t e rna t ives  fo r  the  d i sposa l  o f  t he  p rocess  was tes ,  

t he  d i scha rge  to  the  reg iona l  sewerage  sys tem a t  Aguad i l l a  seems  the  

mos t  accep tab le .  The  use  o f  the  s ink-ho le  fo r  th i s  purpose  may  a l t e r  

the  qua l i ty  o f  the  aqu i fe r ,  a s  the  t r a smis ib i l i ty  a t  these  a reas  i s  

h igh .  

2 .  No  cons t ruc t ion  shou ld  be  pe rmi t t ed  a t  l e s s  than  5  mete r s  f rom 

the  c reek .  The  d i s t ance  shou ld  be  measured  f rom i t s  s ides .  

3 .  The  r e su l t s  o f  the  dye  t e s t s  shou ld  be  inc lude  in  the  f ina l  EIS ,  

t o  a s su re  tha t  the  e f f luen t s  wi l l  no t  a f fec t  the  aqu i fe r  in  the  a rea ,  nor  

the  ocean  wa te r s .  

4 .  The  p roponen t s  shou ld  app ly  fo r  a  pe rmiss ions  f rom th i s  Depar tmen t  

fo r  d igg ing  o f  deep  we l l s ,  i n  case  tha t  i t  i s  f e l t  necessa ry  to  ob ta in  

wa te r  f rom th i s  source .  The  app l i ca t ion  wi l l  be  eva lua ted  accord ing  to  

i t s  mer i t s . '  

We w i sh  to  ind ica te  tha t  l and  movement  ope ra t ions  were  a l r eady  in  

p rogress  when  our  t echn ica l  s t a f f  v i s i t ed  th i s  a rea .  

Cruz  A.  Matos  
Sec re ta ry  
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ENVIRONMENTAL QUALITY BOARD 

The  Env i ronmenta l  Qua l i ty  Board  (EQB)  has  r ev i sed  the  p roposed  EIS  

fo r  the  DEC p ro jec t .  We w i sh  to  ind ica te  tha t  accord ing  to  P .L .  No .  9  

which  e s t ab l i shes  the  pub l i c  po l i cy  fo r  env i ronmenta l  p ro tec t ion  o f  the  

Commonwea l th  o f  Puer to  Rico  and  the  "Manua l  fo r  the  Prepara t ion  and  Use  

o f  the  EIS" ,  a l l  agenc ies  which  have  submi t t ed  a  p re l imina ry  EIS  shou ld  

wa i t  un t i l  t he  comments  and  recommenda t ions  o f  t he  EQB,  t he  genera l  

pub l i c  and  in t e res t ed  agenc ies  a re  submi t t ed  be fo re  p roceed ing  to  s t a r t  

any  cons t ruc t ion  on  the  l and .  In  t h i s  spec i f i c  case ,  apa ren t ly  th i s  was  

no t  done  accord ing  to  the  l aw and  the  l and  movement  ope ra t ions  were  

conduc ted .  We fo l low wi th  our  comnen t s .  

We cons ide r  tha t  the  p roposed  ac t ion  cou ld  s ign i f i ca l ly  a f fec t  the  

env i ronment ,  and  the re fo re  a  F ina l  EIS  mus t  be  submi t t ed  wi th  the  fo l low 

ing  in fo rmat ion :  

1 .  Wate r  Qua l i ty  

A.  E f f luen t s  

Addi t iona l  in fo rmat ion  i s  rega rd  to  the  p roposed  was tewa te r  

t r ea tmen t  p l an t  mus t  be  submi t t ed ,  inc lud ing  i t s  e f f i c i ency ,  type ,  and  

cyc le  o f  ope ra t ion .  

On Pg  26 ,  l a s t  pa ragraph ,  men t ion  i s  made  o f  a  f igu re  

ind ica t ing  the  f low o f  the  p rocess  was tes .  Th i s  f igu re  i s  no t  inc luded  

in  the  d ra f t  EIS .  The  EIS  shou ld  inc lude  the  vo lume  o f  t he  p rocess  

was te ,  i t s  o r ig in  and  cha rac te r i s t i c s ,  and  the  concen t ra t ions  o f  each  

cons t i tuen t s .  

The  p roposa l  cons ide r s  the  poss ib i l i ty  o f  d i scha rg ing  the  

p rocess  was tes ,  a f t e r  t r ea tmen t ,  t o  a  na tu ra l  s ink-ho le  in  l and  owned  by  

the  company ,  un t i l  t he  Aguad i l l a  r eg iona l  sewerage  sys tem i s  incpera t ion  
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The sink-hole is a deep cove of considerable dimensions. It is considered 

that before this cove is used for the proposed purposes, studies be made 

to determine the final movement of the wastes discharged. 

It is our experience that the discharge of industrial effluents in 

sink-holes is hot too safe. In this case it is not known for sure where 

the process wastes will go. 

It is of utmost importance that dye tests be made to determine the 

circulation in the sink-hole. 

The water level of the deep wells at Bejuco and Guerrero is 450 ft, 

and 225 ft at Montones. This level is close to sea level in these areas. 

However, no intrusion of salt water occurs, this being an indication that 

there is an aquifer in the area. 

Based on this reasoning, the EQB do not agree on making the discharge 

of the process wastes to the proposed sink-holes until the dye tests are 

made and it is demostrated that the operation will cause no adverse 

effect to the environment. 

A written compromise should be submitted indicating that DEC will 

connect to the regional sewerage system when this system is constructed. 

B. Water Sources 

The alternative selected as source of water for the project 

should be indicated. The section of the report dealing with this aspect 

is not too clear. Should the source of water is Acueductos, a written 

compromise should be included. 

The immediate and future demand on water in regard to volume, 

uses, sources and disposal should be indicated in a more detailed form. 
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Should  p re - t r ea tmen t  to  a l l  o r  pa r t  o f  the  wa te r  t o  be  used  i s  con templa ted ,  

i t  shou ld  be  ind ica ted  wha t  k ind  o f  t r ea tmen t  wi l l  be  p rov ided ,  vo lume  o f  

wa te r  t o  be  t r ea ted ,  and  o the r  pe r t inen t  de ta i l s .  

The  pos ib i l i ty  o f  r e -cyc l ing  the  wa te r  i s  men t ioned .  I t  shou ld  be  

ind ica ted  wha t  po r t ion  o f  the  wa te r  wi l l  be  t r ea ted ,  and  wha t  t r ea tmen t  

wi l l  be  p rov ided ,  g iv ing  add i t iona l  de ta i l s .  

C .  Secur i ty  Measures  

In fo rmat ion  in  th i s  r e spec t  shou ld  inc lude :  

1 .  P rocedures  t o  be  fo l lowed  in  case  o f  sp i l l s  o f  ino rgan ic  

subs tances  in  the  l and  owned  by  the  p lan t .  

2 .  Trea tmen t  t o  be  p rov ided  to  the  wa te r s  which  would  f low 

on  channe l s ,  shou ld  these  a re  con tamina ted .  P reven t ive  measures  shou ld  

be  ind ica ted .  

3 .  Trea tmen t  t o  be  g iven  to  subs tances  tha t  may  sp i l l  and  

wi l l  go  to  a  t ank  to  be  cons t ruc ted  fo r  th i s  purpose .  

4 .  Name o f  pe r son  r e spons ib le  in  case  o f  sp i l l s ,  and  the  

p rocedure  to  be  fo l lowed  in  th i s  case .  

5 .  Measures  t o  be  t aken  to  p ro tec t  the  s ink-ho le  to  p reven t  

t -he  t ha t  i t  cou ld  be  pa r t i a l ly  c logged .  Th i s  cou ld  change  the  na tu ra l  

d ra inage  o f  the  a rea .  

Q.. O the r  

The  r epor t  ind ica tes  tha t  the  use  o f  ion  exchangers  i s  be ing  

cons ide red .  Shou ld  these  i s  used ,  t he  p rocess  and  purpose  shou ld  be  

ind ica ted .  

The  r epor t  ind ica tes  tha t  a  decan ta t ion  pane l  w i l l  be  used  t o  

sepa ra te  the  s ludge  con ta in ing  me ta l l i c  hydrox ides .  The  pane l  has  a  

f i l t e r  membrane ,  and  the  superna tan t  l i qu id  goes  th rough  th i s  membrane .  
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The  method  o f  d i sposa l  fo r  the  superna tan t  i s  no t  ind ica ted .  

I I .  Ai r  Qua l i ty  

The  p ro jec t  under  cons ide ra t ion  wi l l  have  poss ib le  a i r  po l lu t ion  

sources ,  a s  a  bo i l e r ,  and  tox ic  vapors  which  migh t  be  genera ted  dur ing  

the  p rocess .  Among  t hese ,  n i t r i c ,  ac id ,  which  i s  a  power fu l  1  ox ida t ing  

agen t .  When  combined  wi th  copper ,  i t  genera tes  tox ic  vapors  a s  n i t r i c  

ox ides ,  which  a re  h igh ly  tox ic .  

Hydroch lo r i c  ac id ,  which  wi l l  a l so  be  used ,  has  a  h igh  vapor  

p ressu re ,  and  thus  cons ide rab le  amount s  o f  ac id  wi l l  be  r e l eased  to  the  

a tmosphere .  Hydrogen  and  oxygen  wi l l  be  fo rmed  dur ing  the  e l ec t ro l i t i c  

opera t ions .  

Ano the r  poss ib le  source  o f  con tamina t ion  i s  the  dus t  pa r t i c l e s  

r e l eased  in  the  sandb las t ing  p rocess .  

Some o f  the  pe rmiss ib le  l imi t s  fo r  these  emiss ions  a re :  

The  r epor t  does  no t  p rov ide  in fo rmat ion  a s  to  how these  and  o the r  

vapors  wi l l  be  con t ro l l ed .  Th i s  in fo rmat ion  shou ld  be  inc luded  in  the  

F ina l  EIS ,  a s  we l l  a s  the  he igh t  o f  t he  s t ack  to  be  in s t a l l ed  fo r  the  

d i scha rge  o f  the  bo i l e r  gases .  

I I I .  So l id  Was tes  

Shou ld  the  e s t ab l i shment  o f  t h i s  indus t r i a l  p ro jec t  i s  poss ib le ,  i t  

i s  impor tan t  t o  men t ion  tha t  the  p roponen t  shou ld  t ake  in to  cons ide ra t ion  

the  measures  which  we  i nd ica te .  

Chromic  ac id  
Hydraz ine  
Sod ium Hydrox ide  
Hydroch lo r id  ac id  
Su l fu r i c  Ac id  
Ni t r i c  ac id  

1  mg/m 3  

1  PPm ~  
2  mg/m" 3  

5  ppm 
1  mg/m" 5  

2  ppm 
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The  so l id  was tes  f rom the  cons t ruc t ion  works ,  p rocess  was te  

ope ra t ions ,  ca fe te r i a  and  o the r s  shou ld  be  co l l ec ted  by  the  Munic ipa l  

Government  o r  a  p r iva te  con t rac to r  which  i s  du l ly  ce r t i f i ed .  EQB 

shou ld  be  no t i f i ed  o f  the  agency  o r  pe r son  to  be  r e spons ib le  fo r  t h i s  

opera t ions .  

The  so l id  was tes  t o  be  u t i l i zed  fo r  the  s to rage  o f  so l id  was tes  

shou ld  be  dec ide  accord ing  the  the  genera t ion  o f  so l id  was tes  a s  to  

vo lume  fo r  each  phase  o f  t he  p ro jec t .  These  shou ld  be  adequa te  in  s i ze  

and  capac i ty .  

The  Munic ipa l  Government  o f  Aguad i l l a  i s  opera t ing  a  san i t a ry  

l andf i l l .  Th i s  cou ld  be  u t i l i zed  fo r  the  d i sposa l  o f  the  so l id  was tes  

f rom the  cons t ruc t ion  phase ,  o f f i ce ,  ca fe te r i a  and  pack ing  was tes ,  a s  

we l l  a s  s ludges  f rom the  p rocess  p lan  p lan t .  The  f ina l  r epor t  shou ld  

inc lude  a  document  i nd ica t ing  the  r e spons ib i l i ty  o f  the  pe r son  to  be  

in  cha rge  o f  co l l ec t ing  the  s ludges .  Poor  d i sposa l  o f  the  s ludge  may  

con tamina te  any  su r face  o f  deep  source  o f  wa te r .  

IV .  Noi se  

The  p re l imina ry  EIS  needs  add i t iona l  in fo rmat ion  to  make  a  

comple te  eva lua t ion  on  no i se  po l lu t ion .  In  o rde r  t o  eva lua te  the  

env i ronmenta l  impac t  i n  th i s  r e spec t ,  t he  fo l lowing  in fo rmat ion  shou ld  

be  submi t t ed :  

a .  Add i t iona l  in fo rmat ion  a s  to  the  type  o f  mach ine ry  to  be  

used  in  o rde r  t o  eva lua te  the  dec ibe l s  t o  be  genera ted .  

b .  P ro tec t ive  measures  t o  be  t aken  to  p reven t  inc rease  in  no i se  

c .  In fo rmat ion  a s  to  the  inc rease  in  t r a f f i c  in  the  a rea  to  

eva lua te  the  inc rease  in  no i se .  



- 29 -

d .  Addi t iona l  in fo rmat ion  a s  to  houses  in  the  a rea .  

e .  Exposure  t ime  o f  the  worker s  t o  the  mach ines ,  a s  source  

o f  no i se  po l lu t ion .  

V.  Misce l l anous  Comments  

The  p rocess  o f  e l ec t rop la t ing  invo lves  the  poss ib i l i ty  o f  

occupa t iona l  hea l th  haza rds  because  o f  the  emiss ions  o f  ino rgan ic  and  

o rgan ic  vapors .  Because  o f  t h i s  reason ,  the  Depar tmen t  o f  Hea l th  

recomments  t he  fo l lowing  secur i ty  measures  t ha t  shou ld  be  t aken  in to  

cons ide ra t ion  shou ld  the  p ro jec t  i s  implemented .  

1 .  An adequa te  ven t i l a t ing  sys tem to  remove  a l l  the  emiss ions  

o f  po l lu t ing  subs tances  in  one  o f  the  e l ec t rop la t ing  t anks  con ta in ing  

chromium.  

2 .  Adequa te  genera l  ven t i l a t ion  o f  the  work  a rea .  

3 .  P rov ide  sa fe ty  equ ipment ,  a s  g loves ,  ap rons ,  eye -wash ,  s a fe ty  

showers ,  s a fe ty  g la s ses ,  rubber  boo t s  and  sa fe ty  shoes .  

4 .  Pe r iod ic  med ica l  examina t ions  shou ld  be  done  to  the  p lan t  

employees  who  a re  exposed  to  po ten t i a l  haza rds .  

5 .  S t r i c  secur i ty  measures  shou ld  be  t aken  a t  those  a reas  where  

f l amab le  l iqu ids  a re  used .  

Car los  J imenez  Barbe r  
Execu t ive  Di rec to r  
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Puer to  Rico  Aqueduc t  and  Sewer  Au thor i ty  

Refe rence  i s  made  t o  your  l e t t e r  o f  Ju ly  19 ,  1973  in  which  you  

r eques t  our  comments  on  the  EIS  fo r  the  Dig i t a l  Equ ipment  Corpora t ion  

p ro jec t  a t  Aguad i l l a ,  Puer to  R ico .  

The  f ina l  EIS  shou ld  inc lude  a  d rawing  ind ica t ing  the  a rea  fo r  the  

connec t ion  o f  the  po tab le  wa te r  l i ne .  I t  shou ld  a l so  ind ica te  the  

e f fec t  o f  t h i s  demand  in  the  f i l t r a t ion  p lan t  capac i ty  and  source  o f  

r aw wa te r .  

DEC p roposes  the  d i scha rge  o f  the  p rocess  was tes  in to  a  na tu ra l  

s ink-ho le  a f t e r  these  have  r ece ived  t r ea tmen t .  Th i s  may  cause  con tami ­

na t ion  o f  the  underg round  sources  o f  wa te r ,  even  when  we  unders t and  

tha t  th i s  cou ld  be  min imum because  o f  i t s  c lose  loca t ion  to  the  ocean .  

On  t he  o the r  hand ,  Acueduc tos  has  p ro jec ted  a  reg iona l  was tewa te r  

t r ea tmen t  p lan t  fo r  Aguad i l l a .  DEC shou ld  coord ina te  wi th  th i s  Agency  

so  tha t  i t  can  be  in t eg ra ted  in to  the  sys tem once  i t  i s  in  opera t ion .  

Alvah  R .  P ie rce  
Di rec to r ,  
P lann ing  Area  
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DEPARTMENT OF HEALTH 

After a study made by our technical personnel, and from the point 

of view of environmental health, we have no objection to the proposed 

industrial project, should it is developed according to the EIS sub­

mitted to us. 

However, we wish to make the following corranents: 

The EIS do not indicate the height of the stack to be installed 

for the combustion gases from the boiler. Consideration should be 

given to other industries to be established in the area in the future. 

There is no indication of the waste disposal units to be used for 

storage of the solid wastes. 

There is no indication as to where the final disposal of solid 

wastes will be done. 

The discharge of inorganic wastes to a sink-hole, as proposed, 

should be considered and approved by the Environmental Quality Board. 

Victor Gonzalez, M.D. 



ANSWER TO COMMENTS AND ADDITIONAL 
INFORMATION REQUESTED BY THE 

REGULATORY AGENCIES 
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DEPARTMENT OF NATURAL RESOURCES 

1. It is not intended to discharge any domestic or industrial wastewaters 

to Quebrada Los Cerdos. The original study indicated that the flow of this 

creek is too small and its mouth is clogged most of the time. DEC is in 

agreement in respect to the comment that the connection to the Aguadilla 

regional wastewater system is the best solution to the problem. However, 

this is a long-term solution, as at this time the project is still in the 

design stage and has not been approved nor funded by the Commonwealth nor 

the Environmental Protection Agency. 

2. It is not intended to have any construction at a close distance from 

the Los Cedros creek. 

3. See EQB responses. 

4. It is not expected to use depp well water in this area. Should at a 

later date it is determined that there is water in a nearby aquifer, a 

permit application will be filled and submitted to the Department of 

Natural Resources. As well, the analysis of the deep well water will be 

included, as required by the latest regulations of the Department of 

Natural Resources in relation to deep wells. 
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Aqueduct and Sewer Authority 

No drawing of the proposed water supply system as requested by the Aqueduct 

and Sewer Authority is included, as this is being prepared at this time by 

the Authority's Design Division. DEC will supply the drawing once it is 

prepared. 

Included is a letter from Mr. Pedro Hernandez Vega, Authority's Executive 

Director in regard to the water sypply project and the answer by Mr. Jose A. 

Nunez, Develooment Vice-President of Fomento. 



ENVIRONMENTAL QUALITY BOARD 

I .  Wate r  Qua!  t £  

A.  E f f lu tn t s  

The  p toposed  san i t a ry  t r ea tmen t  p lan t  i s  o f  the  ex tended  ae ra t ion  

ac t iva ted  s ludge  type .  I t  i s  a  Smi th  & Love less  Mode l  V w i th  an  ae ra t ion  

t ank  capac i ty  o f  45 ,000  ga l lons  and  a  c l a r i f e r  wi th  a  su r face  a rea  o f  

approx imate ly  230  square  f ee t .  In  add i t ion ,  t r ea tmen t  i s  p receded  by  a  

comminu to r  and  fo l lowed  by  ch lo r ina t ion .  The  ac tua l  f low i s  expec ted  to  

be  approx imate ly  25 ,000  ga l lons  pe r  day  based  on  900  employees  f i r s t  

sh i f t  and  300  amployees  second  sh i f t  a long  wi th  a  ca fe te r i a .  Comple te  

d rawings  and  spec i f i ca t ions  a re  ava i l ab le  f rom the  o f f i ce  o f  Vic to r  M.  

Garc ia  Assoc ia te s .  

The  p roposed  indus t r i a l  was tewa te r s  t r ea tmen t  sys tems  inc lude  

in teg ra ted  t r ea tmen t ;  ba tch  t r ea tmen t ;  e l ec t ro ly t i c  recovery  wi th  indepen­

den t  e l ec t ro ly t i c  ce l l s  fo r  the  recovery  o f  copper ,  t i n ,  l ead  and  go ld ;  

and  conven t iona l  chemica l  p rec ip i t a t ion  and  c l a r i f i ca t ion .  In  add i t ion ,  

the re  wi l l  be  de ion ized  wa te r  r inses  to  reduce  the  vo lume  o f  d i scha rge  f rom 

th i s  f ac i l i ty .  Th i s  t r ea tmen t  sys tem compr i ses  many  o f  t he  mos t  modern  was te  

t r ea tmen t  t echn iques ,  i s  h igh ly  e f f i c i en t ,  s ign i f i can t ly  reduces  the  vo lume  

o f  wa te r  normal ly  expec ted  in  an  e l ec t rop la t ing  f ac i l i ty  o f  t h i s  s i ze  and  

r e su l t s  in  an  e f f luen t  sa t i s fy ing  no t  on ly  the  p roposed  1977  EPA S tandards ,  

bu t  t he  1983  S tandards  a s  we l l .  At t ached  a re  some  exe rp t s  f rom the  Env i ron­

menta l  P ro tec t ion  Agency  which  fu r the r  desc r ibe  the  p roposed  was te  t r ea tmen t  

sys tems . 1  

I t  was  D ig i t a l ' s  i n t en t  to  pe r fo rm dye  t e s t s  to  abso lu te ly  de te rmine  

1  Env i ronmenta l  P ro tec t ion  Agency .  "Upgrad ing  Meta l -F in i sh ing  Fac i l i t i e s  to  
Reduce  Po l lu t ion" .  Ju ly  1973 .  
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the ultimate discharge of the sink-hole, however, sufficient water is not 

or was not available at the site to perform these tests. It should be 

considered that studies made by the U.S. Geological Survey indicate little 

chance of an aquifer in the area and that there are good technical reasons 

to believed that the sinkhole discharges to the ocean some 1.5 miles away. 

Digital proposes to conduct the above mentioned tests at a later 

date when water is available at the site. 

Digital will provide its own modern, high quality secondary 

treatment plant at this time, since a regional treatment system does not 

exist. 

B. Mater Sources 

The source of water for this project is Acueductos. When the EIS 

was being prepared, consideration was given to several alternatives to obtain 

water. Digital, Fomento and Acueductos worked together and determined the 

best solution was to extend the Aguadilla pipeline system to the Industrial Park 

Site. An agreement has been made (copy attached) whereas Acueductos will 

install a pipeline comprising 16 inch and 8 inch diameter pipes to the Industrial 

Park Site. Other future industrial plants to be constructed near this site will 

also be able to use this water pipeline. Of the total cost of$205,000 for 

this pipeline project, Digital has contributed $103,000. 

At the time the Draft EIS was written, it appeared that the short 

term water demands were 200,000 gallons per day and the long term demand might 

be 500,000 gpd. These water volumes are in line with what normally would be 

expected from an electroplating facility of this size. Due to the rapidly 

changing state-of-the-art of metal finishing waste treatment, new Federal 

effluent guidelines, and as a result of pilot plant experiments in Maynard, 

it now appears that water for industrial uses will be less than 50,000 gpd. 

This reduction is due to the integrated treatment systems, De-Ionized water 
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r inses ,  and  o the r  wa te r  r e -use  sys tems  now con templa ted  fo r  the  p ro jec t .  

Th i s  i s  equ iva len t  t o  90% r ecyc l ing .  

Wi th  t he  excep t ion  o f  an  au tomat i c  backwash  s t r a ine r  and  a  sand  

g rave l  f i l t e r ,  no  p re - t r ea tmen t  o f  t he  Acueduc tos  wa te r  supp ly  i s  be ing  

cons ide red .  

C .  Secur i ty  Measures  

The  p l a t ing  a reas  a re  enc losed  by  s ix  inch  t a l l  concre te  cu rbs  to  

con ta in  acc iden ta l  l eaks  and  sp i l l s .  There  wi l l  a l so  be  t r enches ,  sumps ,  

pumps  and  a  ho ld ing  t ank  a s  pa r t  o f  a  f loo r  sp i l l  co l l ec t ion  and  t r ea tmen t  

sys tem.  The  chemica l  s to rage  rooms  wi l l  have  a  s imi la r  a r rangement .  

The  chemica l  p rocess  eng inee r  and  the  was te  t r ea tmen t  chemica l  

t echn ic ian  wi l l  be  in  cha rge  o f  the  p reven t ive  and  co r rec t ive  measures  

in  case  o f  acc iden ta l  sp i l l ages .  

I t  i s  doub t fu l  t ha t  a  s inkho le  whose  d iamete r  i s  approx imate ly  10  f ee t  

would  ge t  c logged  o r  p lugged  wi th  debr i s .  In  any  even t ,  a  four  foo t  h igh  

cha iml ink  fence  wi l l  be  in s t a l l ed  a round  the  s inkho le  to  p reven t  so l id  

ma te r i a l  and  debr i s  f rom go ing  in to  the  s inkho le .  There  a re  no  co l lo ida l  

o r  ge lan t inous  ma t t e r  con ta ined  in  the  e f f luen t  tha t  cou ld  c log  the  s inkho le .  

D.  O the r  

De ion ized  wa te r  w i l l  be  used  fo r  c r i t i ca l  f ina l  r ins ing  t r ea tmen t s  t o  

min imize  the  p resence  o f  conduc t ive  s a l t s  in  the  evapora ted  r inse  wa te r  

f i lms  remain ing  on  the  p r in ted  c i r cu i t  boa rds .  The  s l igh t ly  con tamina ted  

DI  r in se  wa te r  w i l l  be  co l l ec ted  f rom the  va r ious  loca t ions  in  the  p lan t  and  

be  r ecyc led  th rough  the  de ion ize r  fo r  pur i f i ca t ion  and  r e -use  a s  h igh-qua l i ty  

wa te r  fo r  va r ious  r ins ing  opera t ions .  A two-bed  an ion-ca t ion  type  o f  ion  

exchanger  wi l l  be  used  fo r  pur i f i ca t ion  o f  the  con tamina ted  DI  wa te r .  In  o rde r  
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t o  supp ly  the  ces i r ed  25  gpm f low o f  DI  wa te r  fo r  p roduc t ion  usage ,  A dua l  

an  ion -ca t ion  exchanger  sys tem wi l l  be  used .  In  t h i s  way  one  de - ion ize r  wi l l  

de l ive r  the  fu l l  f low,  whi l e  the  second  un i t  i s  be ing  regenera ted .  Backwash  

f rom the  ca rbon  f i l t e r s  and  de - ion ize r s  wi l l  be  s en t  to  the  t r ea tmen t  a rea  

fo r  neu t ra l i za t ion  and  p rec ip i t a t ion .  

The  r e l a t ive ly  c l ea r  superna tan t  l i qu id  f rom the  decan t  pane l  goes  t o  

a  pH ad jus tmen t  t ank  and  even tua l ly  to  the  tube  c l a r i f i e r .  

I I .  Ai r  Qua l i ty  

The  bo i l e r s  used  to  p rov ide  p rocess  s t eam a re  o f  a  ve ry  smal l  s i ze  and  

r e su l t  in  a  minor  emiss ion .  Two bo i l e r s ,  each  95  horsepower ,  a re  now expec ­

t ed  fo r  th i s  p rocess  and  one  i s  a  spa re .  A bo i l e r  ope ra t ing  under  load  wi l l  

consume  l e s s  than  30  ga l lons  pe r  hour  o f  l i gh t  o i l .  Burn ing  0 .5  pe rcen t  

su l fu r  ke rosene^ th i s  mus t  be  cons ide red  a  "minor  source" .  

Wi th  r ega rd  to  tox ic  vapors  a s soc ia t ed  wi th  the  p la t ing  p rocess ,  t he  

recommenda t ions  o f  the  Occupa t iona l  Sa fe ty  & Hea l th  Ac t  and  the  Amer ican  

Confe rence  o f  Governmenta l  Indus t r i a l  Hyg ien i s t s  wi l l  be  s t r i c t ly  adhered ,  

t o .  Al l  t anks  r equ i r ing  exhaus t  ven t i l a t ion  wi l l  have  s lo t  type  exhaus t  

hoods  a s  we l l  a s  a  push  a i r  sys tem.  Exhaus t  vo lumes  wi l l  be  based  on  the  

Thresho ld  L imi t  Va lues ,  t empera tu re  and  r a t e  o f  gass ing  o r  mis t ing  o f  the  

chemica l s  invo lved .  The  approx imate  vo lume  to  be  exhaus ted  i s  100 ,000  

cub ic  f ee t  pe r  minu te .  Make-up  a i r  sys tems  wi l l  p rov ide  f r e sh  a i r  to  

rep lace  the  vo lume  be ing  exhaus ted .  Wet  s c rubbers  wi l l  be  used  to  remove  

po l lu tan t s  f rom the  exhaus t .  Condensa te  d ra ins  and  d ra in l ine  connec t ions  

f rom the  sc rubbers  wi l l  be  d i r ec ted  to  the  was te  t r ea tmen t  sys tem.  In  the  

p la t ing  a reas ,  approx imate ly  40  a i r  changes  pe r  hour  o r  1  1 /2  a i r  changes  

pe r  minu te  wi l l  t ake  p lace .  
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There  a re  no  dus t  pa r t i c l e s  r e l eased  in  the  board  sand ing  opera t ion .  

Th i s  ope ra t ion  i s  we t  sand ing  fo l lowed  by  wa te r  b l a s t ing  in  an  enc losed  

mach ine .  The  e f f luen t  f rom th i s  opera t ion  wi l l  go  t o  a  se t t l ing  compar t ­

men t  where  the  sand  and  pumice  i s  co l l ec ted  be fo re  d i scha rge .  

The  s t acks  f rom the  smal l  bo i l e r s  a re  on ly  12  inches  in  d iamete r .  

I t  i s  p roposed  to  d i scha rge  the  f lue  gases  a t  a  he igh t  above  the  roof  l i ne .  

S tack  he igh t  i s  20  f t .  

I I I .  So l id  Was tes  

So l id  was tes  f rom the  cons t ruc t ion  opera t ions  wi l l  be  d i sposed  o f  a t  

the  Aguad i l l a  s an i t a ry  l andf i l l .  

Once  t he  p lan t  i s  ope ra t iona l ,  so l id  was tes  f rom the  o f f i ces ,  ca fe te r i a  

and  pack ing  was tes  wi l l  be  p rocessed  th rough  s t a t iona ry  compac t ion  equ ipment  

be fo re  u l t ima te  d i sposa l  a t  the  Aguad i l l a  l andf i l l .  Th i s  equ ipment  wi l l  

i nc lude  a  sh redder ,  a  compac to r ,  and  a  c losed  30  ya rd  con ta ine r .  

The  th i ckened  and  dewate red  s ludge  wi l l  be  pumped  t o  drums  o r  to  a  

t ank  t ruck  fo r  hau l -away  and  d i sposa l  a s  san i t a ry  l andf i l l .  P rev ious  

exper i ence  has  ind ica ted  tha t  th i s  s ludge ,  which  i s  p r imar i ly  ox ides  o f  

copper ,  l ead ,  t i n  and  n icke l ,  i s  ve ry  inso lub le ,  and  has  no t  con tamina ted  

wa te r  sources .  In  add i t ion ,  Dig i t a l  i s  d i scuss ing  wi th  some  scavengers  

and  r e f ine r s  in  Puer to  R ico ,  t he  poss ib i l i ty  o f  r ecyc l ing  o r  rec la iming  

th i s  was te .  

IV .  No i se  

I t  i s  Dig i t a l  po l i cy  to  comply  wi th  the  indus t r i a l  no i se  s t andards  o f  

the  Walsh-Hea ly  Ac t  and  OSHA.  In  f ac t ,  Dig i t a l  w i l l  no t  purchase  manufac ­

tu r ing  equ ipment  whose  sound  l eve l  exceeds  85  DbA fo r  a  dura t ion  o f  e igh t  

hours  pe r  day .  
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The  genera t ion  o f  no i se  in  a  p lan t  o f  t h i s  type  i s  min imal .  D ig i t a l ' s  

p l an t  in  San  German  which  has  s imi la r  ope ra t ions  , i s  l oca ted  ac ross  the  s t r ee t  

f rom a  midd le  c l a s s  r e s iden t i a l  ne ighborhood  and  no  compla in t s  o f  no i se  have  

eve r  been  r ece ived .  

There  wi l l  be  an  inc rease  in  t r a f f i c  on  the  roads  l ead ing  to  the  p lan t  

in  Aguad i l l a .  Th i s  inc rease  in  t r a f f i c ,  abou t  300  ca r s  pe r  day ,  w i l l  r e su l t  

in  add i t iona l  no i se  and  add i t iona l  au tomobi l e  emiss ions .  Th i s  w i l l  be  l imi ted  

p r imar i ly  to  the  " rush"  hour  be fo re  and  a f t e r  work  and  i s  unavo idab le .  

There  a re  few houses  in  the  a rea  a t  the  p resen t  t ime .  I t  i s  expec ted  

tha t  due  t o  Dig i t a l  and  the  fu tu re  Fomento  Indus t r i a l  Pa rk ,  add i t iona l  houses  

wi l l  be  bu i l t  in  the  a rea .  At  t h i s  t ime  i t  i s  no t  poss ib le  to  e s t ima te  the  

number  o r  loca t ion  o f  these  fu tu re  homes .  

No i se  l eve l s  wi l l  be  be low the  no i se -exposure  l imi t s  r equ i r ing  opera to r  

p ro tec t ion  o r  l imi ted  exposure  t imes  fo r  the  worker s .  

V .  Misce l l aneous  Comments  

An  adequa te  ven t i l a t ing  sys tem wi l l  be  p rov ided  fo r  the  e l ec t rop la t ing  

a rea  comple te  wi th  exhaus t  hoods ,  push  a i r  and  sc rubbers .  The  non-e lec t ro ­

p la t ing  pa r t  o f  the  p lan t  sha l l  be  a i r  cond i t ioned .  

Rubber  g loves ,  ap rons ,  boo t s  and  o the r  sa fe ty  equ ipment  wi l l  be  p rov ided  

to  employees  i n  th i s  a rea .  Dig i t a l  has  an  ac t ive  sa fe ty  and  los s  p reven t ion  

depar tmen t  which  makes  ce r t a in  tha t  a l l  env i ronmenta l  hea l th  and  sa fe ty  

ru les  a re  be ing  ca r r i ed  ou t .  

I t  i s  Dig i t a l  po l i cy  to  have  an  Indus t r i a l  Nurse  on  the  p remises  and  

a  doc to r  on  ca l l .  Th i s  i s  p resen t ly  the  case  in  San  German .  

I t  i s  a l so  the  p rac t i ce  o f  Dig i t a l  a t  a l l  i t s  p lan t s  a round  the  wor ld  

t o  p rov ide  the  bes t  poss ib le  p ro tec t ion  fo r  the i r  employees .  Al l  s a fe ty  

measures  a re  t aken  in to  cons ide ra t ion  and  a  s a fe ty  o f f i ce r  i s  appo in ted  a t  

each  p lan t .  
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ADDITIONAL DATA AND INFORMATION AS RESPONSES TO EQB COMMENTS 

Process Wastes 

The volume of the process wastes is estimated as 150,000 gpd, although 

the recycling proposed may reduce this load by at least 50%. 

The mineral constituent of the water are as indicated in the analysis 

of the Aguadilla water filtration plant. This water will be the source 

water for the Digital operations to be conducted. The process will add 

not more than 1.0 mg/1 copper, 0.1 mg/1 hexavalent chromium. There is 

no source of phenols, nickel, iron, cyanides, nor oil and greases. 

This is in accordance with the proposed rules for effluent limitation 

guidelines and standards of performance and pretreatment standards for electro­

plating point source category, as published in the Federal Register, Vol 38 

No. 193 of Friday, October 5, 1973. The proposed regulations are hereby 

included. 

It is understood that the date of February 15, 1973 has been set by the 

EPA as its schedule for the promulgation of standards for this industry. 

Digital is considering at this time to conduct only the "dry" operations 

at the Aguadilla plant, and hereby proposes not to discharge any process 

wastewaters into the sink-hole until one year after the plant is in operation. 

This will permit to perform at a later date the dye, salt or radioactive tests 

to the satisfaction of Digital, EQB and all concerned Government agencies, to 

insure that the wastewaters discharged in any way would affect the ground 

water resources or aquifer that might exist. 

It is hereby proposed that the discharges to the sink-hole be limited 

only to the effluent from the package activated sludge plant, with a reduction 

of 90-95% B.O.D., and to the storm waters. It should be realized that the 

only practical way to discharge the wastewater effluents at this time at that 

area is the sink-hole. 
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Dig i t a l  w i l l  cons ide r  on  due  t ime  to  jo in  the  Aguad i l l a  r eg iona l  

was tewa te r  t r ea tmen t  sys tem.  I t  i s  be l i eved  tha t  a t  th i s  po in t  i n  

t ime  the re  i s  no t  a  de f in i t e  schedu le  fo r  the  cons t ruc t ion  o f  these  

f ac i l i t i e s  nor  an  e s t ima te  o f  the  cos t  to  jo in  the  sys tem can  be  

g iven  by  t he  Aqueduc t  and  Sewer  Au thor i ty .  I t  i s  a  we l l  known f ac t  

tha t  those  t r ea tmen t  f ac i l i t i e s ,  even  in  the  cons t ruc t ion  s t age ,  a re  

beh ind  the  comple t ion  da te .  

Cons ide ra t ions  were  a l so  g iven  to  the  poss ib i l i ty  o f  fo rmat ion  o f  

me ta l l i c  hydrox ide  wi th  the  minera l s  compos ing  the  s ink-ho le .  I t  i s  

theor i zed  tha t  the  me ta l l i c  ox ides  tha t  cou ld  c log  the  s ink-ho le  wi l l  

no t  be  fo rmed ,  a s  mos t  o f  the  me ta l s  wi l l  be  removed  a t  the  p rocess  

p l an t ,  the reby  go ing  t r aces  o f  the  me ta l s  i n to  the  e f f luen t .  

The  s to ich iometh ic  po in t  o f  chemica l  r eac t ion  wi l l  no t  be  r eached  

because  o f  the  minu te  concen t ra t ion  o f  me ta l s  i n  the  e f f luen t .  

Secur i ty  

The  on ly  inorgan ic  subs tance  o f  conern  i s  ac ids .  There  i s  no  bu lk  

s to rage  o f  ac ids .  The  amount  o f  ac ids  i s  smal l .  For  example ,  t he re  wi l l  

be  on ly  5  d rums  o f  su l fu r i c  ac id  in  s to rage  ( r e fe r  to  Tab le  I  Dra f t  EIS) .  

There  i s  l i t t l e  poss ib i l i ty  o f  sp i l l s .  I f  ac ids  a re  sp i l l ed ,  these  

wi l l  be  neu t ra l i zed  o r  d ive r t ed  to  the  p rocess  was te  p l an t .  Th i s  i s  

exp la ined  on  Pg  25  o f  t he  Dra f t  EIS .  

Al l  r aw ma te r i a l s  a re  kep t  in  smal l  con ta ine r s  in  a  warehouse .  Al l  

ma te r i a l s  a re  kep t  indoors .  

A i r  Emiss ions  

The  amount  o f  emiss ions  f rom ac ids  wi l l  be  l e s s  than  0 .05  mg/m 3  fo r  a l l  

ac ids  invo lved .  I t  shou ld  be  r ea l i zed  tha t  the  soph i s t i ca ted  and  expens ive  

equ ipment  t o  be  used  by  Dig i t a l  fo r  the  PHT ope ra t ions  r equ i re  ex t reme  ca re  

and  thus  the  con t ro l  o f  ac id  emiss ions  i s  o f  u tmos t  impor tance ,  no t  on ly  

fo r  the  p ro tec t ion  o f  t he  pe r sonne l  work ing  a t  the  p lan t ,  bu t  a s  we l l  t o  
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protect the equipment to be installed. Similar operations have been 

conducted at the San German plant with no apparent detrimental effects 

on the health of employees or corrosion of the equipment. Both the 

Department of Health and OSHA have surveyed the San German plant. 
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EXPLANATION OF INTEGRATED WASTE TREATMENT 

This system was devised primarily to meet the need of the plating 

industry for improved rinsing, and to create savings to offset the 

costs of waste treatment. The basic concept of the intregated system 

is the segregation and treatment of the waste at the source. To 

accomplish this, the liquid film of plating solution which adheres 

to the part as it is removed from the bath is simultaneously treated 

and removed from the plated or processed part. The waste treatment 

is integrated into the processing sequence and no separate treatment 

plant is required. The system can be employed following any processing 

step which would result in toxic waste carryover, regardless of its 

position in the processing line. Its simplicity and reduced space re­

quirements make it easily adaptable to existing processing lines. 

In operation, a treatment wash tank is substituted for the first 

rinse tank following the plating operation. A treatment wash solution 

is continuously recirculated through this tank and physically removes 

the dragout, at the same time reacting chemically with it. The part 

is then rinsed with fresh water in the subsequent rinse tank. The 

effluent from this rinse tank is now uncontaminated with toxic dragout 

or precipitated metal hydroxides and requires no additional treatment. 

The treatment solution is continuously recirculated between the 

treatment wash tank and a larger reservoir. The reservoir tank serves 

three major functions: 

1. It is the all-important buffering component 
in the system which neutralizes the shock 
load caused by sudden and irregular changes 
in the quantity of plating or processing 
solution dragout treated. 
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2 .  I t  se rves  a s  a  c l a r i f i e r ,  se t t l ing  ou t  the  
inso lub le  meta l  ox ides  and  hydrox ides  fo rmed  
in  the  f i r s t  s t age  o f  the  r eac t ion .  

3 .  I t  se rves  a s  a  r e t en t ion  t ank ,  p rov id ing  
adequa te  t ime  fo r  the  des i r ed  chemica l  
r eac t ion ,  such  a s  ox ida t ion  o f  cyana tes  
t o  ca rbon  d iox ide  and  n i t rogen ,  t r ea tmen t  
o f  n icke l  cyan ide ,  s i lve r  cyan ide  complexes ,  
e t c . ,  which  t ake  hours  fo r  comple t ion .  

Only  one  r e se rvo i r  t ank  i s  requ i red  and  seve ra l  t r ea tmen t  wash  t anks  

can  be  se rved  by  a  comnon  r e se rvo i r  t ank .  Var ious  me ta l  was tes  shou ld  no t  

be  mixed  i f  meta l  r ecovery  f rom the  s ludges  i s  the  a im.  

The  in t eg ra ted  sys tem can  be  comple te ly  au tomated ,  bu t  i n  sma l l e r  p lan t s  

ope ra tes  wi thou t  the  need  fo r  c lose  con t ro l  s ince  h igh  excesses  o f  t r ea tmen t  

chemica l s  a re  used  in  the  c losed  loop .  Re la t ive ly  s imple  paper  and  spo t  t e s t s  

a re  su f f i c i en t  fo r  con t ro l  o f  t he  t r ea tmen t  p rocess .  Trea tmen t  chemica l s  a re  

added  e i the r  con t inuous ly  o r  ba tch -wise  a s  they  a re  consumed  by  the  tox ic  

ma te r i a l s .  A t yp ica l  in t eg ra ted  sys tem i s  shown in  F igure  3 .  

The  sys tem has  many  advan tages ,  such  a s  :  

a .  Equ ipment  cos t s  a re  low,  the  equ ipment  i s  in teg ra ted  in to  
the  f in i sh ing  l ine ,  occup ing  a  min imum o f  f loo r  space ,  and  
r equ i r ing  no  sepa ra te  was te  t r ea tmen t  p l an t .  

b .  Ease  o f  superv i s ion  and  con t ro l ,  because  con t ro l  i s  r e s t r i c t ed  
to  s imple  checks  to  a sce r t a in  the  ava i l ab i l i ty  o f  excess  t r ea t ­
ment  chemica l  i n  the  sys tem.  

„c .  Be t t e r  r ins ing ,  e l imina t ion  o f  s t a in ing ,  and  r educ t ion  in  
r ins ing  r e j ec t s .  Reduced  quan t i t i e s  o f  wa te r  a re  used  in  
v iew o f  the  p re - r inse  wi th  chemica l s ,  a l lowing  80-90% 
reuse  o f  the  was te  wa te r s ,  s ince  the  con tamina t ing  chemica l s  
a re  added  to  inc rease  the  sa l t  con ten t  o f  the  was te  wa te r .  

d .  Min imum was te  t r ea tmen t  chemica l  cos t ,  s ince  one  o f  t he  
majo r  chemica l  consumpi ton  f ac to r s , the  add i t ion  o f  caus t i c  
o r  ac id  to  b r ing  the  was te  r inse  wa te r  i n to  the  co r rec t  pH 
r ange  fo r  t r ea tmen t ,  i s  e l imina ted .  

e .  S ludge  hand l ing  i s  s impl i f i ed .  The  chemica l  sys tem i s  so  
fo rmula ted  tha t  the  p rec ip i t a t e s  a re  dense ly  se t t l ed .  The  
me ta l  s ludges  a re  segrega ted ,  a l lowing  s imple  and  economica l  
r ecovery  o f  the  meta l  va lues .  
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f .  The  ind iv idua l  chemica l  r in se  s t a t ions  opera ted  wi th  h igh  
con ten t  o f  excess  r eac t ing  chemica l s  p rov ide  a  f a s t  and  
more  comple te  t r ea tmen t .  Only  t he  d ragou t  f rom the  t r ea t ­
ment  r in se  reaches  the  r inse  wa te r ;  t he re fo re  i t  i s  eas i e r  
to  mee t  e f f luen t  qua l i ty  requ i rement s .  

REFERENCES:  

(1 )  Env i ronmenta l  P ro tec t ion  Agency  
Techno logy  Trans fe r  Program 

Upgrad ing  Meta l  F in i sh ing  Fac i l i t i e s  
to  Reduce  Po l lu t ion  

Meta l  F in i sh ing  Was te  Trea tmen t  

(2 )  L .E .  Lancy ,  U.  S .  Pa t .  #2 ,725 ,314  

(3 )  L .E .  Lancy  -  Sewage  & Indus t .  Was tes  26 ,  1117  (1954)  
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SPUERTO RICO INDUSTRIAL DEVELOPMENT COMPANY 
G. P.O. BOX 23SO SAN JUAN, PUfiCRTO RICO 00930 

• Jfe?. • Edward, A. Schwartz - . ' -
"•-3?. General Couacel •'.> '""-Jv 3. 

.Digital Equipment Corporation \ ;|f . < 
Maia ^ Street -.V : \ 

Massachusetts 017$h 

Bear Mr. Sdhwartz: .; 
" ' '•<* • -

I v " 1 ? . I  a m .  p l e a s e d  t o  e n c l o s e  h e r e w i t h  a  c o p y  o f  a  l e t t e r  f r o m  t h e  
t Puerto KiCo Aqueduct and. Sewer Authority dated July 19, 1973* and 

\ '• English translation, • hy means of which' remittance of the amount 
y $802, 500-1 it requested'for the construction of the first stage of p 

• > the project to supply the initial water requirements for the .proposed 
/Digital project to be located in Aguadilla. ,: ' 

I® . * We hereby request from Digital Equipment Corporation the remit-
4>3tandte to the Puerto RLco! Industrial Development Company Of the ,, 

]" -S'Spproximate amount of,$11)3,500,1 which is the" agreed proportional share 
V' V5 of the. totalthonatru^jion; costs of the first tta|se aa per .Digital's . . 

'  '  1 / . T . T  n .  .  E T  •  i  i y 1  

Enclosure 



.00 LX2HK AS0CIAD0 DK i'UERTO MCQ 
fORIDAD DE ACDEDUCTOS Y ALCAKTARILLADOS 

ff-

,' * ; • " ':i' . 

• t 19 de j uIl,o de 
i-". ~V«? v- ' . . * • V ' 

• Jn . . .• ' X 
- •" M, 

Ing. Josd A. Nufiez ; 

Vicepresidente de Desarrollo 
Compafiia de Foraento Industrial 
de Puerto Rico 
Apartadp 6.P.O. 2350 
San Juan, Puerto Rico 00936 

As unto: Suministro de Agua a 
Digital Equipment Corporation 

Estimado ingenferd Nufiez: 

> 
25 

Puedo informaHe que ya lq primera parte del preyecto, que coinpfende 
a nstal.acidn de^l,500 metres l ineales de tuberla de 8" y 2,600 metres-
fineaies de T6 estd en diseno. Esperamos que los pianos estdn termina-
dos para mediados del mes de agosto. Ddndole un mes adicional para las 
aprobaciones correspondj entes, esperamos que la construccidn pueda fni-' 
ciarse a principles de octubre y terminarse para principios del mes de V 

' ' V v," V-. '? j \ .. - •; ... T,: .r!'v . 1 *T •. ' V 

Con el propdslto de ir reallzando los trAmltes para la compre cTe la 
tuberTa, agradecerfamos >que esa agenda nos transfiriera Jos $202,500, que 

SMoTijn'Ertsr,aprlmeraetapa-einforoad°ennuestracirta " 

*d i a 

PEDRO 
Direc 
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FRIDAY, OCTOBER 5, 1973 

WASHINGTON, D.C. 

Volume 38 a Number 193 

PART IE 

ENVIRONMENTAL 
PROTECTION 

AGENCY 

EFFLUENT LIMITATIONS 
GUIDELINES AND STANDARDS 

OF PERFORMANCE AND 
PRETREATMENT STANDARDS FOR 
ELECTROPLATING POINT SOURCE 

CATEGORY 

Proposed Rules 
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ENVIRONMENTAL PROTECTION 
AGENCY 

PROPOSED RULES 

140 CFR Part413 ] 
EFFLUENT LIMITATIONS GUIDELINES 

AND STANDARDS OF PERFORMANCE 
£,N&^£?EATMENT STANDARDSFOR 
RBBCJR0PUT,NG POINT SOURCE CAT-EGORY 

Notice of Proposed Rulemaking 
Notice is hereby given that effluent lim­

itations guidelines for existing sources 
find standards of performance and pre­
treatment standards for new sources set 
fortii in tentative form below are pro­
posed by the Environmental Protection 
Agency (EPA) for the electroplating of 
copper, nickel, chromium and zinc on 
ferrous, non ferrous and plastic mate­
rials subcategory of the electroplating 
category of point sources pursuant to 
sections 304(b), 306(b) and 307(c) of 
the Federal Water Pollution Control Act 
as amended (33 U.S.C. 1251, 1314 and 
1316, 1316(b) and 1317(c), 86 Stat 816 
et seq.) (the Act). 

(a) Legal authority. 
(1) Existing point sources. 
Section 301(b) of the Act requires the 

?ni«eve?lc by not later than July 1 
1977, of effluent limitations for point 
sources, other than publicly owned treat­
ment works, which require the applica­
tion of the best practicable control tech­
nology currently available as defined by 
wLm fnotra.tor Pursuant to section 
304(b) of the Act. Section 301(b) also 
requires the achievement by not later 
than July 1, 1983, of effluent limitations 
for point sources, other than publicly 
owned treatment works, which require 
the application of best available technol­
ogy economically achievable which will 
lesult in reasonable further progress to­
ward the national goal of eliminating 
the discharge of all pollutants, as de-
1™"^ •? acAc°rdancc with regulations • 
issued by the Administrator pursuant to 
section "01(b) to the Act. Section 304(b) 
of the Act requires the Administrator to 
Pubhsh withm one year of enactment of 
the Act, regulations providing guide­
lines for effluent limitations setting forth 
the degree of effluent reduction attainable 
through the application of the best prac-
av-hiihin0011^0^ tecbn°l°gy currently 
5 ' . and the degree of effluent ra­
tion of fni i"a^le th'ough the applica­tion of the best control measures and 
terhnim? acllievable including treatment, 
techniques, process and procedure Jnno-

(2) New sources 
«.nLCU°n of the Act requires the 
stanr!',r^enf Y ?C'W sources cl" a Federal standard of performance providing for 

whiehlin V.1C di;;cbarge of Pollutants 
finnrit r !! r ' gleatcst degree of ef-

V 'cn which the Administra­
tor determines to be achievable through 
straw n(°fiVlc be;;t available demon-
strated control technology, processes on-
iKX,nC\,,0dS' °r ° alternatives, 
iwrmU) vvhere practicable, a standard 

*,Zu ^-^harge of pollutants. 
Section 306(b)(1)(A) of the Act re­

quires the Administrator to publish a list 

of categories of sources within 90 days 
after the date of enactment of the Act 
(October 18,1972). Within one year after 
a category of sources is included on the 
list, the Administrator is required to pro­
pose regulations establishing Federal 
standards of performance for new sources 
within such category. The Administrator 
published In the FEDERAL REGISTER of 
January 16, 1973 (38 FR 1624) a list of 
27 source categories. The electroplating 
source category was included on the list. 
The regulations proposed herein set forth 
the standards of performance applicable 
to new sources within the electroplating 
of copper, nickel, chromium and zinc on 
fenous, nonferrous and plastic materials 
subcategory of the electroplating source 
category. 

Section 307(c) of tire Act requires the 
Administrator to promulgate pretreat-
ment standards for new sources at the 
same time that standards of perform­
ance for new sources are promulgated 
pursuant to section 306. Section 413 15 
proposed below provides pretreatment 
standards for new sources within the 
electroplating of copper, nickel, chro­
mium and zinc on ferrous, nonferrous 
ano plastic materials subcategory of the 
electroplating source category. 

Section 304(c) of the Act requires the 
Acmmistrator to issue to the States and 
appropriate water pollution control agen­
cies information on the processes, proce-
dures or operating methods which result 
in the elimination or reduction of the 
cuscharge of Pollutants to implement 
standards of performance under section 
oOo o. the Act. The report referred to 
below provides, pursuant to section 304 
it „ v, Act' Pre:lminary InformaUon 
on -uch processes, procedures or operat­
ing methods. . 

(b) Summary and basis of proposed 
effluent limitations guidelines, standards 
of performance and pretreatment stand­
ards for new sources. 

G) General methodology. 
e®^ent limitations guidelines and 

°l Performance proposed 
b;\n w?re developed in the following 
first studte^f source category was 
to-f i? f the Pul"P°se of determin-

whether separate limitations and 
standards are appropriate for different 

t;ie totegory- Thte anal-
dfff-'vn ? a determination of whether 
dfences in raw material used, prod­
uct produced, manufacturing process 

wa6t0 water coS 
oun cnl ^f factors require devel-
S11' °* scparn te limitations and 
standards for different segments of the 
pomt source categoiy. Tiie raw waste 

weraaCthon id i0i- each such segment were then identified. Tills included 

ume'nf u Sf ' (1) 8ource' flow and vol-
nwn „ d CfuUscd in the W'ocess em-
P°YA, ,ld thc sources of waste and 
,.fte waters in the operation; and (2) 
flULn °,1f <ints (lncluding tliermal) of 
b ? aste water. The constituents of the 

cffluentVhmn nhiCh sh01!,d be subject to effluent limitations and guidelines stand-
a - s o f  p e r f o r m a n c e  w e r e  i d e n t i f i e d .  

f * , r;,un:e 01 control and treat­
ment teclinologles existing within each 
segment was identified. Tiffs included an 

identification of each distinct control 
teclinology, Including both inplant and 
end-of-process technologies which arc 
existent or capable of being designed for 
each segment. Also included was an iden­
tification, in terms of the amount of con­
stituents (including thermal) and the 
chemical, physical, biological character­
istics of pollutants, of the effluent level 
resulting from the application of each 
of the treatment and control technolo­
gies. The problems, limitations, and reli­
ability of each treatment and control 
technology and the required implemen­
tation time was also identified. In addi­
tion, the nonwater quality en.1 mi mental 
impact, such as the effects of the applica­
tion of such technologies upon other pol­
lution problems, including air, solid 
waste, noise and radiation were also iden­
tified. The energy requirements of each 
control and treatment technology identi­
fied as well as the cost of the application 
of such technologies were identified 

The information, as outlined above 
was then evaluated in order to determine 
what levels of technology constitute the 
best practicable control technology cur­

rently available," "best available tech­
nology economically achievable" and the 
best available demonstrated control 

technology, processes, operating meth­
ods or other alternatives." In identifying 
such technologies, various factors were 
considered. These included thc total cost 
of application of technology in relation 
to the effluent reduction benefits to be 
achieved from such application, the age 
oi equipment, and facilities involved, the 
process employed, the engineering as­
pects of the application of various types 
of rout: oi tecliniques, process changes 
nonwater quality environmental Impact 
(mc.luaing energy requirements) and 
other factors. 

A he data on which the above analysis 
was performed was derived from con­
sultant reports, site Inspections, pub­
lished and unpublished technical litera­
ture, State pollution control agencies and 
industry submissions. 
1 he pretreatment' standards proposed 

Jieiein are intended to be complemen­
tary to the pretreatment standards pro-
Posed for existing sources under Part 128 
Ox 40 CFR The basis for such standards 
is set forth In the FEDERAL REGISTER of 
July 19 19(3, 38 pjj 19236. The provi­
sions of Part 128 are equally applicable 
to sources which would constitute ' new 
sources," under section 306 if they were 
to Discharge pollutants directly to nav­
igable waters, except for section 128.133. 
lhat section provides a pretreatment 
standard for "incompatible pollutants" 
which requires the application of the 
best practicable control technology cur­

rent y available," subject to an adjust-
,fTet?v, for amounts of pollutants removed 
by the publicly owned treatment works 
Since the pretreatment standards pro-
posed hnrem apply to new sources, sec­
tion 413.15 below amends section 128 133 
to require application of the standard 
of performance for new sources rather 
than the "best practicable" standard ap­
plicable to existing sources under sections 
301 and 304(b) of the Act. 
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< 2 )  Summary of conclusions with re­
spect to electroplating of copper, nickel, 
chromium and zinc on ferrous, nonier-
rou:; and plastic, materials subcategory. 

Electroplating is the elcctrodeposition 
cl an adlierent coating upon an electrode 
ior tin: purpose of securing a surface with 
properties or dimensions different from 
those of the basis material. The primary 
reasons for applying the plated coatings 
are (i) to produce and retain a desired 
surface appearance, for example, color 
oi luster; (ii) to protect the basis mate­
rial against corrosion; (iii) to protect 
the basis material against some specific 
chemical reaction; Civ) to protect the 
basis material against wear caused by 
either abrasion or erosion; or (v) to in­
crease the dimensions of the basis 
material. 

An electroplating process consists of 
a series of operations which include (1) 
preparation for plating, (2) plating, and 
<3) postplating treatments. Preparation 
for plating normally consists of alkaline 
cleaning and acid dipping to remove dirt 
and scale prior to plating. Rinsing in a 
separate tank or tanks follows botli alka­
line cleaning and acid dipping. The plat­
ing step consists of one or more opera­
tions in which the workpiece is immersed 
m a solution, and acquires an electro-
deposited coating of one or more metals. 
Rinsing follows each plating operation! 
Postplating treatments are common for 
zinc-piated steel and copper-plated prod­
ucts and consist primarily of bright dip­
ping, ehroniate filming, and coloring. 
Rinsing also follows each postplating 
operation. 

The electroplating of copper, nickel 
• chromium, and zinc on ferrous, nonfer-
rous, and plastic materials is a single 
subcategory of the electroplating pofnt 
source category for the purpose of estab­
lishing effluent limitations guidelines and 
standards of performance. The consid­
eration of other factors such as the a~e 
and size of the facilities, processes em­
ployed, waste water constituents, and 
waste control technologies further sub­
stantiate that copper, nickel, chromium 
and zinc electroplating should be con­
sidered one subcategory. 

The known significant pollutants con­
tained 111 the waste waters from this sub­
category include copper, liexavalent 
chromium, total chromium, oxidizabie 
cyanide, total cyanide, nickel, zinc pH 
and suspended solids. While oilier'pol­
lutants, such as iron, sometimes may be 
present in the waste waters from this 
subcategory, effluent limitations were not 
developed for these constituents because 
<i> they are discharged intermittently 
and m small quantities; (ii) they are 
effectively removed from the effluent by 
tlie application of waste water control 
and treatment technology required for 
the removal of waste water constituents 
v lneh are subject to effluent limitations-

and tin) in almost all cases, there is in­
sufficient data available upon which to 
base effluent limitations. 

water 

and generally has limited water use only 
to the extent, required by the cost of the 
water utilized. Wastewater control tech­
niques such as process modifications, ma­
terial substitutions, water conservation 
and good housekeeping techniques are 
available to reduce the quantities of pol­
lutants ultimately discharged from elec­
troplating facilities. Most of these con­
trol techniques have been effectively 
demonstrated and are considered nor­
mal practice in the industry. 

Pioce.ss modifications can reduce the 
quantity of pollutants in the waste 
waters from electroplating operations. 
These include (i) elimination of copper 
plating prior to nickel and chromium 
Plating, especially for plating on steel; 
(iri elimination of copper plating by in­
creasing the thickness of nickel; (iii) 
substitution of a nickel strike for a 
copper strike and the replacement of the 
high-rate copper cyanide solution with 
a copper sulfate bath; and (iv) substitu­
tion of low-concentration electroplating 
solutions for high-concentration solu­
tions. 

Material substitutions can also reduce 
the quantities of pollutants discharged, 
fauch substitutions include (i) replace­
ment of cyanide-copper and cyanide-
zinc plating solutions with low-cyanide 
or cyanide-free plating solutions, and 
ii) use of trivalent chromium plating 

baths to eliminate the presence of hex-
avalent chromium. In addition to elim­
inating a potentially toxic pollutant, this 
material substitution could reduce waste 
treatment cost by eliminating the need 
for the reduction of liexavalent 
chromium. 

Water conservation techniques reduce 
the amount of water used in electroplat­
ing processes and also can reduce the 
amount of pollutants in the effluent fol­
lowing chemical treatment. Some of 
these include methods to (i) improve 
raclung procedures to facilitate drainage 
from workpiece surfaces over process 
tanks; (ii) increase drainage time over 
the process tanks; (iii) reduce the viscos­
ity df the process solutions by dilution or 
ilea ting; (iv) add wetting agents to the 
piocess solutions to reduce surface ten­
sion; (v) install fog nozzles above process 
tanks to return a portion of the solution 
remaining on the workpiece to the proc­
ess solution; (vi) install reclaim tanks 
between process tanks and rinse tanks to 
collect dragout for return to the process 
solution; (vii) install counter iiow rins­
ing tanks whereby the water in the last 
rinsing tank becomes feedwater for the 
preceding tank; and (viii) install air or 
ultrasonic agitation devices in the rinse 
tanks. 

Good housekeeping techniques can re­
duce the amount of pollutants in the 
waste waters from electroplating facili­
ties. These include techniques to (i) 
maintain racks and rack coatings to pre­
vent the transfer of chemicals from one 
operation to another (loose rack coatings 
aie noteworthy as an example of poor 
practice); (ii) avoid overcrowding parts 
on a rack, which inhibits drainage when 
parts are removed from a process solu­
tion; (iii) plug ail floor exits to the 
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sewer arid contain spills in segregated 
curbed areas or trenches, which can he 
drained to direct the spilk to inserter 
u^hntnWm the Same <*emicals; uv) wash all filters, pumps and other aux­
iliary equipment in curbed areas or 
trenches, which can be drained to direct 
tan]/', 1 V'ater to a compatible holding 
tank or rinse water stream; (v) install 
anti-syphon devices on all inlet water 
*,t0, Process tanks; (vi) inspect and 

™ ?ln heating and cooling coils to 
tain Jf ' ai"? (vil) in*riect and main­tain all piping installed for waste water 
flow, including piping from ^ 
scrubbers. 

Conventional chemical treatment con-
sktuig basically of cyanide oxidation 
liexavalent chromium reduction, and co-
Pieciprtation of heavy metals as hydrox­
ides has been a standard end-of-process 

Wwr treatment technique for the 
VMrs°M mdustry for twenty-five 
years. Most companies achieving good 
effluent quality practice some form of 
chemical treatment in combination 
with m-piant controls to minimize 
watei use and optimize the precipita­
tion Process. Numerous plants employing 
techniques such as ion exchange, reverse 
osmosis, evaporative recovery, etc., were 
investigated but none achieved substan­
tially better effluent quality than those 
employing good rinsing techniques, prac-
lcmg good housekeeping, and utilizing 

v. ell-controlled chemical treatment The 
use of concentration techniques such as 
evaporative recovery was found to be 
effective in reducing water costs, recover­
ing metal values, and effecting better 
precipitation. However, chemical treat­
ment remains a requirement for most 
electroplating processes. The elimination 
of the discharge of process waste water 
pollutants can be accomplished by water 
recovery, by evaporation condensation, 
or by reverse osmosis in combination 
with chemical treatment and filtration 
for acid or alkali waste. Ion exchange is 
useful for waste water conservation, but 
is not practical for eliminating waste 
water constituents at the end of the 
process. The preferred mode of operation 
is to conserve all plating bath chemicals 
and return them to the plating bath, and 
concentrate all other chemicals (from 
preplate and postplate operations) for 
chemical treatment and environmentally 
acceptable disposal in a solid state. 
Where solids disposal is a problem, any 
of the other previously mentioned con-
trol techniques should be considered to 
minimize the production of sludge 
Metals recovery is particularly important 
in this industry because of the relatively 
high value of the metals components of 
the sludge and the need to conserve sucli 
scarce natural resources. Electroplaters 
should be aware of their responsibility 
for proper handling of sludges contain­
ing heavy metals. Further technical 
evaluation is necessary in order to make 
technical judgments regarding specific 
practices, and to assess relative cost im­
pacts of the several alternatives. 

It is estimated that the total annual 
cost of chemical treatment would amount 
to approximately 15 percent of sales for 
medium to large facilities (24 square 
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meters plated per hour or more) and np-
pioximnh )y 37 percent of sales for very 
small facilities (24 square meters plated 
per hour cr less). These estimates repre­
sent maximum increases and assume that 
no controls arc currently in place. The 
incremental cost to eliminate the dis-
e!mn:c of pollutants by combining 
chemical treatment with other control 
and treatment technologies is estimated 
to lie approximately 8 percent of sales for 
facilities plating more than 54 square 
mi U rs per hour and from 6 percent to 15 
percent for facilities plating less than 
5-1 scjuarc meters per hour. The cost of 
lagooning or landfllling sludges after 
chemical or other treatment has not been 
considered in arriving at the above cost 
estimates. For ecological reasons, an 
alternative to landfilling should be­
sought. such as recovery of metal values. 
Finn data on the relative costs of land-
filling on recovery of metals Is not yet 
available. However, current expendi­
tures by industrial waste generators for 
treatment and disposal of hazardous 
waste sludges are believed to be low rela­
tive to the cost required for adequate 
treatment and disposal. Small electro­
plating facilities may be able to offset 
economic disadvantages by combining 
wastes for treatment and disposal. 

The electric power used for plating 
consumes about 0.06 percent of the na­
tion's electrical energy (1.7 x 10,: kilowatt 
hours). The power required for chemical 
treatment is approximately 3.2 percent of 
the power needed for plating. Reverse 
osmosis will eliminate the discharge of 
pollutants (when combined with chemi­
cal treatment) using 27 percent of the 
power required for electroplating. The 
nonwater quality environmental impact 
of the chemical treatment of electroplat­
ing wastes consists of increased sludge 
production resulting from the removal of 
soluble metals from the waste waters as 
Insoluble hydroxides and the proper dis­
posal of these hydroxides. The nomvaier 
quality environmental impact of achiev­
ing zero discharge of pollutants from the 
electroplating industry involves two prin­
cipal considerations, energy requirements 
and sludge production and disposal. The 
application of waste water concentration 
techniques, such as evaporation, to re­
cover process chemicals and reuse the 
condensate for rinsing requires energy 
for heat exchange and pumping. The 
solid wastes produced from such opera­
tions and from chemical treatment must 
be controlled to prevent their entry into 
navigable waters or into subsurface 
waters. 

Solid constituents from the waste 
water should be disposed of in an ac­
ceptable landfill, which mcqns a landfill 
at which complete long term protection 
is provided for the quality of surface and 
subsurface waters, from hazardous sub­
stances contained in electroplating 
wastes deposited therein, and against 
hazard to public health and the environ­
ment. Such sites should be located and 
engineered to avoid direct hydraulic con­
tinuity with surface and subsurface 
waters, and any Ieaehate or subsurface 
flow Into the disposal area should be con­

tained within the site unless treatment Is 
provided. Where appropriate, the lo­
cation of the solid'hazardous materials 
disposal site should be permanently re­
corded in the application office of legal 
jurisdiction. 

The best practicable control tech­
nology currently available for this elec­
troplating subcategory of point sources 
has been determined to be a well-
designed and well-operated chemical 
treatment system to destroy cyanide, pre­
cipitate heavy metals, and separate 
solids from the waste stream prior to 
discharge. The best practicable control 
technology currently available includes 
those in-process controls which are con­
sidered normal practice in the industry. 
The in-process controls available to im­
prove tire quality of effluent from elec­
troplating facilities, and which are con­
sidered normal practice in the industry, 
include, but are not limited to, (i) proc­
ess modifications which include the elim­
ination of a plating operation or substi­
tution of one plating operation for an­
other; (ii) water conservation techniques 
which include the modification of the 
number and type of rinsing stations 
used, e.g. installation of countercurrent 
rinses and reclaim tanks; (iii) material 
substitutions to eliminate pollutants 
from the plating bath and, ultimately, 
from the effluent, e.g. cyanide free 
plating baths; and Civ) good housekeep­
ing techniques to contain spills and leaks 
from plating solutions, to detect pollut­
ants in cooling water streams, and to 
hold concentrated solutions prior to 
treatment. 

Numerous alternatives are available to 
tlic c-lectroplater in addition to those out­
lined under the four general categories 
of in-proccss controls described above. 
The choice of a particular in-process 
control strategy depends upon the nature 
of the specific electroplating facility. Any 
one or combination of in-process con­
trols in addition to chemical treatment 
may be required to meet the effluent 
limitations based upon the best prac­
ticable control technology currently 
available. 

Tiie best available technology econ­
omically achievable for this subcategory 
of the electroplating point source cate­
gory has been determined to be a combi­
nation of in-process and end-of-proeess 
control and treatment to achieve no dis­
charge of process waste water pollutants. 
By the use of in-process controls to re­
duce the volume of waste water, it be­
comes economical to use end-of-proeess 
treatment designed to recover water and 
reuse the water within the plant, thus 
avoiding any discharge of effluent to nav­
igable waters. Solid constituents in the 
waste water are disposed of in an accept­
able landfill. One such type of treatment 
system that has been designed and Is 
currently in operation supplements con­
ventional chemical treatment with the . 
use of reverse osmosis to recover water 
from the treated waste stream. Addition­
al water is recovered for K-USC by evap­
oration of the concentrated waste stream 
from the reverse osmosis unit. 

New source performance standards to 
be achieved by new sources within the 
category arc bared on tlic application of 
the best available demonstrated control 
technology. The best available demon­
strated control tcelmology has been de­
termined to be the extensive use of in-
plant controls and process modifications 
to minimize water use in combination 
with a well-designed and well-operated 
chemical treatment system to minimize 
the discharge of pollutants. The best 
available demonstrated control technol­
ogy implies a minimum of double coun­
tercurrent rinsing after each process 
plating tank and on the acid/alkali 
stream to allow the plater maximum 
flexibility to incorporate additional 
treatment and coir vol technique: a.* (hey 
become technically feasible and econ­
omically attractive. Such techniques have 
been demonstrated to various degrees 
and include ion-exchange, reverse os­
mosis, evaporative recovery and others. 
Furthermore, the best available demon­
strated control technology Includes waste 
stream segregation, where necessary, to 
achieve effluent limitations and facilitate 
the use of advanced treatment tech­
niques as they become available. Each of 
the control and treatment alternatives 
discussed previously are applicable to 
new sources in the electroplating cate­
gory. The options open to new sources 
to achieve no discharge of process waste 
water pollutants are more numerous and 
varied than those for existing sources 
because of their flexibility in engineering 
design. 

Some of the pollution control and 
treatment techniques available for use by 
new sources include (i) countercurrent 
rinse tanks to minimize water flow at all 
rinse stations; (ii) processes eliminating 
the use of some chemicals requiring 
treatment, e.g., cyanide; (iii) waste water 
concentration techniques such as ion-
exchange, reverse osmosis, evaporative 
recovery, etc., at appropriate locations 
both in-process or end-of-pipe; (iv) 
complete segregation of waste water 
streams to optimize chemical treatment 
efficiency; and (v) specialization in 
processes which minimize the produc­
tion of pollutants or which produce pol­
lutants amenable to control and treat­
ment. 

As an adjunct to the technical anal­
ysis, an economic impact analysis was 
conducted. This analysis concluded that 
the proposed guidelines for 1977, 1983 
and for new sources are not expected to 
have any significant effect on the pro­
duction capacity or future growth of the 
electroplating industry. It is likely, how­
ever, that significant prices increases will 
result as the cost of the guidelines are 
passed on to customers. These increases 
arc projected to be a maximum of 15 per­
cent for 1977 with additional increase of 
about 8 percent for 1983. In addition, due 
to disproportionate cost increases result­
ing from 1977 guidelines, a number of 
low volume job shops may be forced to 
close. Tills would be the case especially 
for an estimated maximum of 380 very 
small facilities, plating less than 24 
square meters per hour. These shops 
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would represent approximately 700 em­
ployees and about 1.7 percent of total 
capacity for the job shop sector. The 
projected price increases and the poten­
tial closures among small job shops are 
not expected to have any balance of 
trade effects. 

A draft report entitled "Development 
Document for Effluent Limitations Guide­
lines and New Source Performance 
Standards for the COPPER, NICKEL, 
CHROMIUM and ZINC Segment of the 
Electroplating Point Source Category" 
further describes the analysis under­
taken in support of the regulations being 
proposed herein and is available for In­
spection in the EPA Information Center, 
Room 227, West Tower, Waterside Mall, 
Washington, D.C., at all EPA regional 

, offices, and at State water pollution con­
trol offices. A supplementary analysis 
prepared for EPA of the possible eco­
nomic effects of the proposed regula­
tions Is also available for inspection at 
these locations. Copies of both of these 
documents are being sent to persons or 
institutions affected by the proposed reg­
ulations, or who have placed themselves 
on a mailing list for this purpose (see 
EPA's Advance Notice of Public Review 
Procedures, 38 FR 21202, August 6, 1973). 
An additional limited number of copies 
of both reports are available. Persons 
wishing to obtain a copy may write the 
EPA Information Center, Environmen­
tal Protection Agency, Washington, D.C. 
204GO, Attention: Mr. Philip B. Wisman. 

(c) Summary of public participation. 
Prior to this publication, the agencies 

and groups listed below were consulted 
and given an opportunity to particulate 
in the development of the effluent limi­
tations guidelines and standards of per­
formance for the electroplating of cop­
per, nickel, chromium and zinc on fer­
rous, nonferrous and plastic materials 
subcategory. The following are the prin­
cipal agencies and groups consulted: Ef­
fluent Standards and Water Quality In­
formation Advisory Committee (estab­
lished under section 515 of the Act), all 
State and U.S. Territory Pollution Con­
trol Agencies, New England Interstate 
Water Pollution Control Commission, 
Ohio-River Valley Sanitation Commis­
sion, Delaware River Basin Commission, 
The American Society of Mechanical En­
gineers, The American Society of Civil 
Engineers, Hudson River Sloop Restora­
tion, Inc., The Conservation Founda­
tion, Environmental Defense Fund, Inc., 
Natural Resources'Defense Council, Wa­
ter Pollution Control Federation, Na­
tional Wildlife Federation, Department 
of the Interior, Department of Com­
merce, Water Resources Council, De­
partment of Defense, Atomic Energy 
Commission, Department of Housing 
and Urban Development, Department of 
the Treasury, National Association of 
Metal Finishers, Metal Finishers Sup­
pliers Association, and the American 
Electroplaters Society. 

The primary issue raised during the 
development of effluent limitations guide­
lines and standards of performance con­
cerned the Impact of the effluent limi­
tations on the small electroplating job 

shop. The electroplating Industry ex­
pressed concern about several aspects of 
the effluent limitations and the implicit 
control and treatment technology. Tire 
principal Issues raised were: 

(1) The extent to which the costs of 
the application of technology to meet 
effluent limitations had been considered: 

(2) The extent to which the technol­
ogy required to attain the effluent limi­
tations had been demonstrated; 

(3) The extent to which the technol­
ogy might not be employable because of 
space limitations in the facility; and 

(4) The extent to which process varia­
tions such as barrel plating arid rack 
plating of complex shapes had been 
considered. 

During the development of effluent 
limitations guidelines and standards of 
performance for the electroplating cate­
gory of sources, the costs of the applica­
tion of control and treatment technolo­
gies to achieve the effluent limitations 
have been carefully considered. Never­
theless, some electroplaters may experi­
ence financial difficulty in attaining 
efsuent limitations based on the best 
practicable control technology currently 
available because of individual peculiari­
ties such as size, geographical location 
or age of the facility. Where these 
peculiarities become critical, the choices 
for the plater may become relocation, 
judicious space utilization, cooperative 
waste treatment,, or specialization. How­
ever, the guidelines were developed to 
allow the maximum flexibility to meet 
the effluent limitations with a combina­
tion in-plant controls and end-of-pipe 
treatment. Thus the impact on the small 
job shop should be minimized. 

The best practicable control teclmology 
currently available for this subcategory 
of sources was determined to be chem­
ical treatment with such in-plant con­
trols as are necessary to minimize water 
use. Conventional chemical treatment to 
destroy cyanide, precipitate heavy 
metals, and separate solids from the 
liquid waste stream has been practiced 
by the industry for many years. The 
effectiveness of such systems has been 
adequately demonstrated in industrial 
electroplating facilities of all sizes and 
configurations. The major variations of 
chemical treatment (batch, continuous, 
and integrated) provide technical and 
economic flexibility to the plater to fit 
individual needs. To meet the effluent 
limitations based on the application of 
the best practicable control technology 
currently available, many platers will 
be required to reduce significantly their 
present water usage in addition to em­
ploying chemical treatment.' Numerous 
adequately demonstrated, inexpensive 
techniques are available to do so. These 
in-plant controls (water conservation 
techniques) rangefrom improved rack­
ing procedures to installation of addi­
tional countercurront rinse tanks. Addi­
tional details of the in-plant controls 
normally practiced by tills Industry ap­
pear In the development document 
referenced in tills section. ' 

The installation of any equipment to 
reduce water pollution or to Increase 
plating capacity requires space. Some 

platers may have little or no space for 
the installation of chemical treatment 
tanks, rinse tanks, or plating tanks. 
Nevertheless, these platers have several 
options available to them to reduce the 
discharge of pollutants without using 
additional floorspace. Some examples of 
these include: (1) reduction of dragont 
by Improving process controls such as 
bath temperature and composition, posi­
tioning of work pieces on racks, etc., (2) 
installation of dole valves, fog rinses, 
etc., or (3) conversion of existing series 
rinse tanks to countercurrent. Once 
water usage is minimized by in-process 
controls/any of several additional waste 
water treatment alternatives reouiriu". 
minimum space may become attractive. 
Batch or integrated chemical treatment 
may be feasible with the reduced flow. 
Tanks of a moderate size may be feasible 
to hold wastes for periodic removal by a 
scavenger service or other responsible 
waste treatment, and disposal contractor. 
As the volume of waste water to be 
treated is reduced, the option to treat at 
another location may become attractive. 
The combined treatment of wastes from 
several electroplating facilities in the 
same geographical area all with space 
limitations may become practical. The 
use of space above and below existing 
process lines is common practice in engi­
neering laboratories and the chemicals 
industries. While it is not possible to 
offer solutions to every plater's space 
problems, the number of possible solu­
tions is larger than normally assumed. 

The choice of rack or barrel methods 
for plating is based on the size and quan­
tity of the parts to be processed per unit 
of time. Neither of these conditions im­
poses a significant technical change in 
the operations for electroplating. The 
selection is always based on economic 
considerations because hand racking of 
small parts is usually more costly than 
dumniPK^hem liuA barrel for processing 
in bulk, ^fchnicany, plating opera­
tion can be done either by rack or by 
barrel operations. Sometimes plating 
bath compositions will be modified by 
altering the concentration of solution 
constituents. However, the same types of 
salts, acids, and additives will be used. 
Thus, the impact on waste character­
istics is not changed. The volume of 
waste water (dragout) is frequently 
greater in barrel plating operations but 
the final effluent quality is not a function 
of influent concentration. Techniques 
are available to reduce the rinse water 
volumes in barrel plating to the levels 
of rack plating. If the shape of the parts 
being plated requires the use of in-
process controls such as countercurrent 
rinsing, evaporation, or other advanced 
recovery systems for achieving reduced 
water use to counteract the effect of 
unusually high dragout, any supple­
mental cost should be reflected in the 
cost of the plated product. Any such in­
cremental increase in the cost of plating 
will direct attention to the design of 
parts that drain more easily to reduce 
dragout. Techniques are available to re­
duce the rinse water volumes from the 
plating of complex shapes to the levels 
of simple, well-drained shapes. 
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Several comments were received con­
cerning the production basis of the 
ruldellncs. The most appropriate pro­
duction unit in some Industries Is either 
the weight of product produced or the 
quantity of raw materials used. Neither 
of these bases Is appropriate for the 
electroplating Industry. The weight of 
products bears no relation to the raw 
waste produced inasmuch as elteiiopiat­
ing is a surface process which Is not 
Influenced by the volume or density of 
tlie products or the thickness of metal 
plated. The amount of raw materials 
used Is not an accurate indicator of the 
waste produced. The consideration of 
many factors led to the conclusion that 
the unit of production most appropriate 
for the electroplating industry is plated 
area. Although the total surface area 
withdrawn from a plating solution is the 
principal factor influencing the tiragout 
of constituents from tlie plating solution 
and, ultimately, the amount of pol­
lutants in the waste water, the total sur­
face area is rarely known and may be 
Impractical to measure in the typical 
electroplating shop. Therefore the plated 
area, which either is known or is calcu­
lable, is the logical alternative unit of 
production. Alternative units of produc­
tion based on amperes and water used 
were developed and correlated with 
Plated area ;uid total surface area dur­
ing the development of effluent limita­
tions; however, area plated provided the 
best basis for establishing effluent limita­
tions. The electroplating industry is in­
vited to submit comments on the pro­
posed production basis of the guidelines 
and to suggest alternative units of pro­
duction. The supporting rationale for 
such suggestions should be included v. jtli 
the comments. 

The economic impact studies show a 
more severe economic impact on very 
small si,ops than the rest of the industry 
on the basis of very limited information. 
Interested persons are invited to submit 
comments on any aspect of the proposed 
guidelines, particularly as they aifect (he 
small plater whether he discharges into 
surface waters or a municipal treatment 
system. Information on alternative 
treatment technologies to meet the 
guidelines and tlie associated costs are 
specifically requested. The number, size, 
and locations of plants affected by the 
guidelines has been estimated by EPA. 
Any external estimates by industry are 
invited. On the basis of tlie information 
available, EPA will consider segmenta­
tion on the basis of size in tlie final 
regulation. 

Interested persons may participate in 
this rulemaking by submitting written 
comments In triplicate to the EPA Infor­
mation Center, Environmental Protec­
tion Agency, Washington, D.C. 20460. At­
tention: Mr. Philip B. Wisman. Com­
ments on all aspects of the proposed 
legulations are solicited. In the event 
comments are in the nature of criticisms 
as to tlie adequacy of data which is avail­
able, or which may be relied upon by 
the Agency, comments should identify 
and. if possible, provide any additional 
data which may be available and should 
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Indicate why such dat-a is essential to 
the development of the regulations. In 
tlie event comments addnp,s the approach 
taken by the agency in establishing an 
effluent limitation guideline or standard 
of performance, EPA solicits suggestions 
as to what alternative approach should 
be taken and why and how this alterna­
tive better satisiiies the de tailed require­
ments of sections 301, 304(b), 306 and 
307 of the Act. 

A copy of all public comments will be 
available for Inspection and copying at 
the EPA Information Center, Room 227, 
West Tower, Waterside Mall, 401 M 
Street SW, Washington, D.C. A copy 
of preliminary draft contractor reports, 
the Development Document and eco­
nomic study referred to above and cer­
tain supplementary materials supporting 
the study of tlie industry concerned will 
also be maintained at this location for 
public review and copying. The EPA in­
formation regulation, 40 CFR Part 2, pro­
vides that a reasonable fee may be 
charged for copying. 

All comments received by November 1, 
1973 will be considered. Steps previously 
taken by the Environmental Protection 
Agency to facilitate public response 
within this time period are outlined in 
the adv ance notice concerning public re­
view procedures published on August 6 
1973 (33 PR 21202). 

Date d October 1,1973. 
RUSSELL E, TRAIN, 

Administrator. 
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PART 413—EFFLUENT LIMITATIONS 
GUIDELINES FOR EXISTING SOURCES 
AND STANDARDS OF PERFORMANCE 
AND PRETREATMENT STANDARDS FOR 
NEW SOURCES FOR THE ELECTRO­
PLATING CATEGORY 

SU£?art A—Electroplating of Copper, Nickel, 
Chronmnri and Zinc on Ferrous, Ntmferrous 
®"d Plastic Materials Subcategory 

See. 
413.10 Applicability; description of electro­

plating of copper, nickel, chromium 
and zinc on ferrous, nonferrous and 
plastic materials .subcategory. 

413.11 Special definitions. 
413.12 Uilluent limitations guidelines rep­

resenting the degree- of effluent re­
duction attainable by the applica­
tion of the best pr . 11 c"ib 1 -- control 
technology currently available. 

413.13 Effluent limitation:: guidelines rep­
resenting Ihe degree of effluent re­
duction attainable by the applica­
tion of the bcrt available technol­
ogy economically achievable. 

413.14 Standards of performai.ee for new 
sources. 

413.15 Prctreatmcnt standards for new 
sources. 

or plastic base material Is electroplated 
with copper, nickel, chromium, zinc, or 
any combination thereof. 
§ 413.11 Special definitions. 

For the purposes of this Subpart A: 
(a) The term "process waste water" 

shall mean any water which comes into 
contact with any ferrous, nonferrous, or 
plastic basis material undergoing a cop­
per, nickel, chromium, or zinc electro­
plating process, and shall include, but 
not be limited to, waste water from prc-
plating, rinsing, and postplating, opera­
tions. 

(b) The term "process waste water 
pollutants" shall mean pollutants con­
tained in process waste waters. 

<c) For the purposes of this sr . in, 
tlie following abbreviations shall have 
the following meaning: (1) my shall 
mean milligram(s); (2) sq m shall mean 
square meters of surface plated with 
copper, nickel, chromium, or zinc; (3) 
lb shall mean pound (s); (4) sq ft shall 
mean square feet of surface plated with 
copper, nickel, chromium, or zinc; (5) 
Cu shall mean total copper; (6) Ni shall 
mean total nickel;; (7) Cr" shall mean 
hexavalcnt chromium; (8) CrT shall 
mean total chromium (9) CN shall 
mean cyanide, total or oxidizable as 
noted; (10) SS shall mean suspended 
solids; and (11) pH shall mean the nega­
tive logarithm of the hydrogen ion 
concentration. 

§ 413.12 Effluent limitations guidelines 
representing tlie degree of effluent 
reduction attainable by the applica­
tion of the best practicable control 
technology currently available. 

(a) The following table sets forth the 
effluent limitations representing tlie de­
gree of effluent reduction attainable by 
the application of the best practicable 
control technology currently available by 
a point source subject to the provisions 
of this subpart: 
TABLE I.—EFFLUENT LIMITATIONS BASED ON HIST 

IKACTICAWLE CONTROL TECUNOLOOT CLLRRENT 
AVAILABLE 

Efiluent characteristic Effluent- limitation 
Maximum for any one dny 

Copper (Cu) 
Nickel (Nij 
Chromium, hexavalent 

(Or-H) 
Chromium, total ( G T T ) .  
Zinc, (Zn) :: 
Cyanide, oxidi/ah'e (CN)._ 
Cyanide, total (CN') 
Suspended solids (SS) 

mg./sq. m. lb./JO* sq. ft. 
80 jr.. 4 

80 
2,400 

PIR 

Subpart A—Electroplating of Copper, 
Nickel, Chromium and Zinc on Ferrous, 
Nonferrous and Plastic Materials Sub-

category. 
§413.10 Applicability; description of 

electroplating of copper, nickel, 
chromium and zinc on ferrous, 11011-
ferrous and plastic materials sub­
category 

The provisions of this subpart are ap­
plicable to disclxarges resulting from the 
process in which a ferrous, nonferrous. 

Within the range of (i.o to 0.5 

Effluent limitation 
Maximum averapr of daily 

values for any ju nod of 
30 consecutive day s 

Copper (Cu) 
Nickel (Ni; 
Chromium, heiavuieut 

(CrG-H 
Chromium, total ( C r  T )  
Zinc, (Zn) 
Cyanide, oxidiz iU • (CN).. 
Cyanide, total (CN) 
Suspended Solids (SS) 

mg./sq. in. lb/10* sq. fl. 

1,200 
pir.j — Within tJioranne ofG.Oto 
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§ 413.13 Kfllurnt limilnlionH guidelines 
representing lite device of effluent 
reduction iittuinnblc l>v llic applica­
tion of the best available technology 
economically achievable. 

(a) The effluent limitation represent­
ing the degree of effluent reduction at­
tainable by the application of the best 
available technology economically 
achievable is no discharge of process 
waste water pollutants. 

(b) Application of the factors listed 
in Section 304(b) may require variation 
from the effluent limitation set forth in 
this Section for any point source subject 
to such effluent limitation with a pro­
duction less than 120 sq m per hour. If 
variation is determined to be necessary 
for any such source, such source shall be 
subject to effluent limitations no less 
stringent than those required by the 
standards of performance for new 
sources set forth in I 413.14. 
§ 413.14 Standards of performance for 

new sources. 
(a) The following table sets forth 

standards of performance representing 
the degree of effluent reduction attain­
able by the application of the best avail­
able demonstrated control technology by 
a point source subject to the provisions 
of this subpart: 

PROPOSED RULES 

TABLE 2.—STANDARDS OF rEKFORMANOK 
BASED ON TIIK 1JEST AVAILABLE DEMON­
STRATED CONTROL TECHNOLOGY 

Effluent Characteristic Standard of performance 

Maximum for an yone day 

ing./sq. in. Ui./IO • sq. ft. 

Copper (Cu) 40 r. 2 
Nic.kcl (Ni) _ 40 S. 2 
Chromium, hcxavalent (Or 

-Ffi) — 4 0.8 
Chromium, total (OrT) ' 40 8.2 
Zinc, (Z11) 40 .8.2 
Cyanide, oxidizahle (CN)... 4 0.8 
Cyanide, total (ON) 40 8.2 
Suspended solids (SS) 1,200 210 

pll Within the range of 6.0 to 9.5 

Standard of performance 

Maximum average of d illy 
values for any period of 
30 consecutive days 

mg.tsq-fm. lb /10 > sq.ft. 
Copper (Cu)—*. 20 4.1 
Nickel (Ni) 20 4.1 
Chromium, liexavalont (Cr 

6+) - 2 0.4 
Chromium, total (Or'/') 20 4.1 
Zinc, (Zn) 20 4.1 
Cyanide, oxicitable (0 N) 2 0.4 
Cyanide, total (CN) 20 4.1 
Suspended solids (SS) 600 123 

pi I Within the range of 0.0 to 0.5 

- 54 -
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§ 413.15 Pre treatment standards for new 
sources. 

The pretrcatment standards under sec­
tion 307(c) of the Act, for a source within 
the electroplating of copper, nickel, 
chromium and zinc 011 ferrous, nonfer-
rous and plastic materials subcategory 
which is an industrial user of a publicly 
owned treatment works, (and which 
would be a now source subject to sec­
tion 306 of the Act, if it were to discharge 
pollutants to navigable waters), shall be 
the standard set forth in 40 OPR. Part 
128, except that for the punxises of this 
section 40 CFR § 128.133 shall be 
amended to read as follows: "In addi­
tion to the 'inhibitions set or?!" i 
tion 128.13i, the pretrcatment standard 
for incompatible pollutants introduced 
into a publicly owned treatment works by 
a major contributing industry shall be 
the standard of performance for new 
sources specified in § 413.14, 40 CFR Part 
413: Provided That, if the publicity 
owned treatment work is commit­
ted, in its NPDES permit, to remove a 
specified percentage of any incompatible 
pollutant, the pretreatment standard ap­
plicable to users of such treatment works 
shall be correspondingly reduced for that 
pollutant." 
[FR Doc.73-21231 Filed 10-4-73:8:45 am] 
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OTHER REGULATORY AGENCIES 

The Additional information and data requested by the Departments of 

Health and Labor are included in the comments prepared for the Environmental 

Quality Board. 
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SUMMARY 

Dig i t a l  Equ ipment  Corpora t ion  de  Puer to  Rico  (Dig i t a l ) ,  a  whol ly  owned  

subs id ia ry  o f  Dig i t a l  Equ ipment  Corpora t ion  (Dig i t a l  U .S . ) ,  i s  p lann ing  to  

cons t ruc t  a  p lan t  in  Aguad i l l a  t o  p roduce  soph i s t i ca ted  modula r  sys tems  and  

o the r  e l ec t ron ic  equ ipment .  The  p l an t  wi l l  p rov ide  employment  t o  abou t  600  

peop le  a t  the  s t a r t  o f  ope ra t ions .  I t  wi l l  be  the  second  p lan t  t o  be  

e s t ab l i shed  by  Dig i t a l  i n  Puer to  R ico .  

D ig i t a l  s t a r t ed  i t s  Puer to  Rican  ope ra t ions  wi th  a  manufac tu r ing  

p lan t  a t  San  German ,  which  a t  p resen t  p rov ides  employment  t o  1 ,260  pe r sons  

in  the  p roduc t ion  o f  modula r  sys tems  and  p r in ted  c i r cu i t  boards  which  a re  

used  in  a l l  Dig i t a l  compute r s .  

D ig i t a l  i s  consc ious  tha t  i t s  opera t ions  wi l l  r e su l t  in  the  genera t ion  

o f  ino rgan ic  was tewa te r s  which  mus t  be  adequa te ly  t r ea ted  and  d i sposed  o f .  

Appropr ia t e  equ ipment  i s  be ing  p rov ided  to  reduce  the  concen t ra t ion  o f  the  

me ta l l i c  ions  to  a  min imum.  

The  p roposed  p lan t  wi l l  be  loca ted  in  Bo .  Montana  nea r  Ramey  Ai r  Force  

Base ,  on  a  55  cue rda  fa rm c lose  to  PR Rds  459  and  467 .  The  fa rm was  r ecen t ly  

bough t  by  Fomento  wi th  the  purpose  o f  e s t ab l i sh ing  an  Indus t r i a l  Pa rk  to  

p rov ide  ex t ra  jobs  fo r  the  a rea ,  which  has  su f fe red  r ecen t ly  by  the  announ­

cement  o f  t he  c los ing  o f  the  Ramey  AFB.  The  p roposed  f ac i l i t i e s  wi l l  cons i s t  

o f  a  130 ,000  sq  f t  f loor  space  which  wi l l  ha rbor  the  admin i s t r a t ion  o f f i ces  

and  as sembl ing  p lan t .  

The  Puer to  Rico  f ac i l i ty  to  be  e s t ab l i shed  a t  Aguad i l l a  wi l l  r ep resen t  

a  to t a l  cap i t a l  inves tmen t  o f  abou t  $6  mi l l ion .  Annua l  expend i tu res  o f  raw 

ma te r i a l s ,  pack ing  ma te r i a l s  ma in tenance  supp l i e s ,  o f f i ce  supp l i e s ,  e t c . ,  a re  

es t ima ted  a t  $4-6  mi l l ion .  Purchase  o f  ma te r i a l  w i l l  be  made  l oca l ly ,  when­

eve r  f eas ib le  o r  ava i l ab le  f rom i s l and  sources .  
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Raw ma te r i a l s  t o  be  u t i l i zed  a re  ac ids ,  bases ,  e t chan t s ,  p l a t ing  

so lu t ions  such  a s  e l ec t ro les s  copper ,  copper  su l f a t e ,  t i n - l ead  f luobora te ,  

go ld  o r  n icke l -go ld ,  and  o the r s .  

Ar rangements  have  be ing  made  wi th  Fomento  and  Acueduc tos  t o  p rov ide  

200 ,000  gpd  o f  wa te r .  Othe r  a l t e rna t ives  fo r  ob ta in ing  the  wa te r  demand  

were  cons ide red ,  such  a s  b r ing ing  i t  f rom the  f i l t r a t ion  p lan t  a t  Ramey  

AFB,  cons t ruc t ing  ano the r  f i l t r a t ion  p lan t ,  and  ex tend ing  p ipe l ines  f rom 

the  Aguad i l l a  f i l t r a t ion  p lan t .  

Dig i t a l  and  Lancy  Labora to r i e s  Inc . ,  a re  des ign ing  a  was te  t r ea tmen t  

sys tem su i t ab le  fo r  the  p la t ed - th rough-ho le  p r in t ing  wi r ing  board  p roduc­

t ion  which  wi l l  mee t ,  o r  exceed ,  an t i c ipa ted  EPA r equ i rement s  fo r  the  new 

p lan t .  When  cons t ruc ted ,  the  p rocess  was te  p lan t  wi l l  be  one  o f  t he  mos t  

modern  i n  the  wor ld  fo r  the  t r ea tmen t  o f  was tewa te r s  f rom the  meta l  

f in i sh ing  indus t ry .  Wate r  w i l l  be  r ecyc led  whenever  poss ib le ,  wh i l e  some  

me ta l l i c  cons t i tuen t s  wi l l  be  r ecovered  f rom the  r inses .  The  t r ea tmen t  

to  be  p rov ided  to  the  p rocess  was tes  wi l l  be  p rec ip i t a t ed  a t  pH be tween  

8 .4  and  9 .0 .  These  wi l l  go  t o  a  sed imen ta t ion  t ank  fo r  sepa ra t ion  o f  the  

superna tan t  wa te r  and  the  so l id  f r ac t ion .  The  s ludge  wi l l  be  removed  by  

decan t  pane l s .  Ion  exchange  i s  a l so  be ing  cons ide red  a t  th i s  t ime  fo r  

t r ea tmen t  o f  t he  p rocess  r inse  wa te r s .  The  domes t i c  sewage  wi l l  r ece ive  

secondary  t r ea tmen t  to  ob ta in  a  r educ t ion  o f  85-90  pe r  cen t  o f  the  b iochemica l  

oxygen  demand  and  suspended  so l ids .  

Severa l  a l t e rna t ives  were  cons ide red  by  the  des ign ing  eng inee r s  fo r  

the  d i sposa l  o f  was tewa te r s .  These  inc luded  d i sposa l  i n to  the  Aguad i l l a  

r eg iona l  sewerage  sys tem.  Th i s  a l t e rna t ive  was  no t  cons ide red  f eas ib le  a s  a  shor t -

t e rm so lu t ion ,  a s  the  cons t ruc t ion  o f  t h i s  sys tem wi l l  no t  be  t e rmina ted  be fo re  1978 .  



- 3 -

Other  me thods  s tud ied ,  and  d i sca rded ,  were  d i scha rg ing  the  t r ea ted  e f f luen t s  

to  Quebrada  de  los  Cerdos ,  t he  c loses t  su r face  body  o f  wa te r  f rom the  p ropo­

sed  p lan t  s i t e ;  d i scha rge  to  the  Ramey  AFB b io f i l t r a t ion  p lan t  and  d i sposa l  

in  a  sep t i c  t ank  wi th  t i l e  f i e ld .  

I t  appear s  t ha t  the  bes t  cho ice  fo r  a  shor t - t e rm so lu t ion  fo r  the  d i spo­

sa l  o f  t he  t r ea ted  e f f luen t s  i s  d i scha rge  in to  a  na tu ra l  s ink-ho le  loca ted  on  

the  p lan t  p remises .  The  s ink-ho le  ac t s  a s  a  na tu ra l  d ra in  fo r  the  s to rm 

run-o f f .  

There  a re  no  underg round  wa te r  r e sources  in  the  Aguad i l l a  a rea  tha t  

cou ld  be  a f fec ted  by  the  d i scha rge  o f  these  was tewa te r s  th rough  the  s ink-ho le .  

I t  i s  be l i eved ,  based  on  s tud ies  made  a t  o the r  a reas  wi th  s ink-ho les ,  t ha t  

the  pe rmeab i l i ty  o f  t he  nea r - su r face  l imes tone  i s  so  g rea t  t ha t  wa te r  qu ick ly  

moves  i n to  the  g round  and  l a t e ra l ly  to  the  nea rby  sea .  

The  me ta l l i c  ion  mos t  p resen t  in  the  p rocess  was te  i s  copper ,  a l though  

i t  i s  poss ib le  tha t  n i cke l ,  l ead  and  t i n  may  a l so  be  p resen t  in  smal l  concen­

t r a t ions .  Dig i t a l  p l ans  to  comply  wi th  the  r egu la t ions  p roposed  by  the  EPA 

in  Oc tober  1973  fo r  the  meta l  f in i sh ing  indus t ry .  

Ai r  po l lu t ion  p rob lems  f rom the  p roposed  f ac i l i ty  a re  neg l ig ib le  and  

l imi ted  to  a  smal l  emiss ion  f rom a  s t eam bo i l e r  a t  the  p rocess  p l an t ,  which  i s  

used  ma in ly  to  p rov ide  hea t  fo r  the  p rocess  wa te r s .  Kerosene  wi l l  be  used  a s  

fue l  t o  min imize  the  emiss ions  o f  su l fu r  d iox ide  and  pa r t i cu la t e  ma t t e r .  

Genera t ion  o f  so l id  was tes  wi l l  ma in ly  be  due  to  o f f i ce  t r a sh ,  ca rdboard  

and  ca fe te r i a  was tes ,  and  s ludge  to  be  r ecovered  by  scavengers .  To ta l  genera ­

t ion  o f  so l id  was tes  i s  e s t ima ted  a t  650  lbs  pe r  day ,  no t  inc lud ing  the  me ta l l i c  

s ludge  f rom the  p rocess  p l an t .  
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A l t e r a t i ons  o f  t he  env i ronmen t  because  o f  no i s e  w i l l  be  l im i t ed  t o  t he  

cons t ruc t i on  phase .  The re  a r e  2 -50  H P  compr e s s o r s ,  t h i s  b e i n g  p r a c t i c a l l y  t he  

on ly  sou rce  o f  no i s e  po l l u t i on .  

Th e re  w i l l  be  add i t i ona l  t r a f f i c  a s  a  r e su l t  o f  t he  e s t ab l i shmen t  o f  t he  

p l a n t .  T h i s  w i l l  be  more  no t i c eab l e  i n  pa r t  o f  PR  Rd  2  and  i n  PR Rds  459  and  

467 .  T he  t r a f f i c  f l ow  w i l l  r e su l t  i n  an  added  ADT o f  abou t  300  i n  t he  sma l l  

r u r a l  r ou t e s .  

A l l  t h e  nece s sa ry  cons ide r a t i ons  a r e  be in g  t aken  f o r  f i r e  p ro t ec t i on .  

The re  a r e  s eve ra l  chemica l s  wh i ch  w i l l  be  adequa t e ly  s t o r ed .  F i r e  e qu ipm e n t  

i s  be ing  de s igned  t o  min imize  an y  haza rd  and  t o  a s s u r e  c omple t e  s a f e ty  a s  pe r  

t he  s t anda rds  r eq u i r ed  by  i n su r an ce  com pan i e s .  The  gu ide s  o f  t he  Na t i ona l  F i r e  

P ro t e c t i on  A sso c i a t i on  w i l l  be  f o l l owed ,  a s  we l l  a s  t he  Fede ra l  r equ i r emen t s  f o r  

s a f e ty  a s  de f i ned  by  Occupa t i ona l  Sa f e ty  and  Hea l t h  A c t  (OSHA) .  

T he  D i g i t a l  p l an t  w i l l  be  bu i l t  w i th  t he  h igh  s t a nda rds  t ha t  a r e  u sed  on  

t he  U .S .  tm in l an d  i n  r e ga r d  t o  qua l i t y  o f  bu i l d ing  ma t e r i a l s ,  a r c h i t e c tu r a l  

de s i gn  s t an d a r ds ,  p l ea s ing  and  c oo rd i na t e d  c o lo r  s chemes ,  a cous t i c a l  t r e a tmen t ,  

l andscap ing ,  e t c .  

The  env i ronmen ta l  impac t  on  wa t e r  r e l a t e s  more  t o  u se  o f  wa t e r ,  wh ic h  

w i l l  be  co mmi t t e d  t o  t h i s  i ndus t r i a l  pu rpose .  I t  i s  n o t  expec t ed  t ha t  any  

unde rg round  wa t e r s ,  o r  coa s t a l  wa t e r s ,  w i l l  be  a f f ec t ed  by  t he se  ope ra t i ons .  

T he  cons t ru c t i on  o f  t he  p roposed  p l a n t  w i l l  a f f ec t  t he  t e r r e s t r i a l  

env i ronmen t  by  a l t e r i ng  i t s  su r f a c e  cha r ac t e r i s t i c s ,  and  w i l l  f i rm ly  commi t '  

t h e  s i t e  t o  i n dus t r i a l  u se  f o r  t he  l i f e  o f  t he  f a c i l i t i e s ,  t hus  c lo s ing  

po t en t i a l  op t i ons  on  ano t he r  pos s ib l e  u se  o f  t he  s i t e .  The  p l an t ,  because  
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of  i t s  r e l a t ive  i so la t ion ,  wi l l  no t  i n t e r fe re  wi th  o the r  man-made  f ac i l i t i e s  

such  a s  roads ,  h ighway ,  power  l i nes ,  e t c .  Ne i the r  wi l l  i t  in te r fe re  wi th  

any  s i t e s  o f  na tu ra l ,  h i s to r i c  o r  scen ic  va lue .  

The  cons t ruc t ion  and  ope ra t ion  o f  the  Dig i t a l  p l an t  wi l l  have  ce r t a in  

d i s t ingu i shab le  economic  and  soc ia l  e f f ec t s  upon  the  Aguad i l l a  a rea .  Not  

on ly  the  cons t ruc t ion  o f  the  p lan t  bu t  a l so  i t s  opera t ion  wi l l  r e su l t  in  

subs tanc ia l  economic  benef i t s  t o  the  a rea  th rough  inc reased  employment  and  

t r ade .  Munic ipa l i t i e s  such  a s  Aguad i l l a ,  Aguada ,  Moca ,  San  Sebas t i an ,  I sabe la ,  

Mayaguez  and  o the r s  wi l l  bene f i t  f rom these  opera t ions .  
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2 .  I N TRO D U CTION 

On  Feb rua ry  5 ,  1973  Mr .  Teodo ro  Mo sco so ,  Admin i s t r a t o r  o f  t he  

Pue r to  R ic o  I ndus t r i a l  Deve lopmen t  Compa ny ,  d e l i ve r ed  a  r ad io  message  

commen t ing  on  a  J a pa ne s e  f i rm  t ha t  w i l l  e s t a b l i s h  a  new p l an t  i n  Pue r to  

R ico .  I n  h i s  message ,  Mr .  Moscoso  i nd i ca t ed  t ha t  Pue r to  R ico  needs  t he  

e s t ab l i shmen t  o f  i ndus t ry  t ha t  r equ i r e s  h igh  emp loymen t  and  ye t  d o es  no t  

endange r  t he  env i r onm en t .  

D ig i t a l  Eq u i p men t  Co rpo ra t i on  de  Pue r to  R ico  (D ig i t a l ) ,  a  w ho l ly  

owned  subs id i a ry  o f  D i g i t a l  Equ ipmen t  Co r po ra t i on  (D i g i t a l  U .S . ) ,  Mayna rd ,  

Mas s . ,  i s  p l ann ing  t o  cons t ruc t  i n  Ag u ad i l l a  a  p l an t  s im i l a r  t o  t he  one  

de sc r i bed  by  Mr .Mos cos o  i n  h i s  r e cen t  r ad io  message .  The  p l an t  p ropos e d  

by  D ig i t a l  w i l l  r eq u i r e  t he  emp l o y men t  o f  many  h igh ly  sk i l l ed  pe op l e  t o  

manufac tu r e  by  hand  soph i s t i c a t ed  modu la r  s y s t e ms  ( compu te r s )  and  o the r  

e l e c t ron i c  equ ipmen t .  

Fo l l owing  t he  announcemen t  o f  t he  c lo s ing  o f  Ramey  AFB a s  pa r t  o f  

an  ove ra l l  p rog ram o f  t he  Depa r tmen t  o f  De fe nse  t o  abandon  s eve ra l  m i l i t a r y  

i n s t a l l a t i ons ,  Gove rno r  H e rn an d ez  Co lon  announced  a t  a  p r e s s  con f e r ence  on  

Apr i l  17 ,  197 3  t ha t  t he  Commonwea l t h  gove rnmen t  p l ans  t o  r educe  t he  eco n o mica l  

i mp ac t  on  t he  a r e a .  I n  h i s  p r e s s  con fe r ence  t he  Gove rno r  s t a t ed  t ha t  D ig i t a l  

w i l l  e s t ab l i sh  a  p l an t  t ha t  w i l l  p r ov ide  emp lo y men t  t o  ab o u t  600  pe op l e  a t  

t he  s t a r t  o f  ope ra t i ons ,  w i t h  a  pos s ib l e  emp lo y men t  o f  2 , 000  i n  t he  f u tu r e .  

I t  i s  f e l t  t ha t  t he  e s t ab l i shmen t  o f  t he  D ig i t a l  p l an t  a t  Aguad i l l a  comes  a t  

a  ve ry  good  t ime ,  and  w i l l  be  o f  g r ea t  h e lp  i n  r educ ing  t he  economica l  impac t  

i n  t he  a r ea  t ha t  t he  c lo s ing  o f  t he  ba se  w i l l  c r ea t e .  Append ix  A  shows  t he  

p r e s s  r ep o r t s  f o l l owing  t he  p r e s s  con fe r ence .  
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Dig i t a l  (U .S . )  i s  a  r e l a t ive ly  new co rpora t ion ,  o rgan ized  16  yea r s  

ago ,  and  cons ide red  one  o f  the  f a s t e s t  g rowing  co rpora t ions  in  the  wor ld .  

D ig i t a l  (U .S . )  i s  the  wor ld ' s  l a rges t  p roducer  o f  min i -compute r s ,  w i th  manu­

fac tu r ing  opera t ions  in  the  Uni t ed  S ta t e s ,  Canada ,  I r e l and ,  Ta iwan  and  

Puer to  R ico .  I t  p rov ides  employment  t o  abou t  11 ,000  peop le .  

Wor ldwide  s a l e s  fo r  Dig i t a l  were  $187 ,300 ,000  l a s t  yea r .  Sa les  

ou t s ide  the  Uni t ed  S ta t e s  dur ing  F i sca l  Year  1972  r eached  $65 ,000 ,000 ,  which  

accoun ted  fo r  abou t  35  pe rcen t  o f  the  to t a l  sa l e s .  

Dig i t a l  (U .S . )  makes  a  con t inu ing  commi tmen t  t o  an  aggress ive  

r e sea rch  and  eng inee r ing  deve lopment  p rogram.  Th i s  yea r ' s  r e sea rch  and  

deve lopment  expend i tu re  o f  $20 ,100 ,000  accoun ted  fo r  11  pe rcen t  o f  t he  ne t  

s a l e s .  
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3 .  GENERAL INFORMATION 

3 .1  Ex i s t ing  Fac i l i t i e s  in  Puer to  Rico  

Dig i t a l  (U .S . )  s t a r t ed  opera t ions  in  Puer to  Rico  in  1968  and  

Dig i t a l  in  1969 ,  by  e s t ab l i sh ing  a  r e l a t ive ly  smal l  p l an t  in  San  German .  

The  f a s t  g rowth  o f  the  company  and  i t s  inc reased  sa l e s  made  i t  necessa ry  

to  ob ta in  a  l a rge r  bu i ld ing  fo r  the  manufac tu re  o f  the  boards  and  modula r  

sys tems .  Dig i t a l  inc reased  i t s  f loo r  a rea  by  moving  t o  a  l a rge r  Fomento  

bu i ld ing .  At  t h i s  t ime ,  based  on  the  success  o f  the  Puer to  Rico  p lan t  and  

the  work ing  capab i l i t i e s  o f  the  Puer to  Rican  worker ,  D ig i t a l  p lans  t o  in ­

c rease  the  capac i ty  o f  the  San  German  p l an t  and  a t  the  same  t ime  cons t ruc t  

ano the r  f ac i l i ty  in  Aguad i l l a .  The  new p lan t  wi l l  manufac tu re  p roduc t s  

complementa ry  to  the  p roduc t s  p roduced  in  San  German .  

The  San  German  f ac i l i ty  doub led  in  s i ze  f rom 60 ,000  to  120 ,000  

sq  f t .  At  the  p resen t  t ime  i t  employs  1260  pe r sons  in  the  p roduc t ion  o f  

modula r  sys tems  ( inc lud ing  PDP-8  f ami ly  compute r )  and  p r in ted  c i r cu i t  boards  

fo r  use  in  a l l  Dig i t a l  compute r s .  The  PDP-8  f ami ly  compute r  was  in t roduced  

in  1965  wi th  the  deve lopment  o f  a  min icompute r  p r i ced  a t  $18 ,000 .  By  

con t ras t ,  t oday ' s  PDP-8 /F  compute r  i s  p r i ced  a t  l e s s  than  $4 ,000 .  

3 .2  Purpose  

Dig i t a l  i s  consc ious  tha t  the i r  ope ra t ions  wi l l  r e su l t  in  the  genera ­

t ion  o f  ino rgan ic  was tewa te r s  which  mus t  be  adequa te ly  t r ea ted  and  d i sposed  o f .  

Approp ia te  equ ipment  i s  be ing  p rov ided  to  reduce  the  concen t ra t ion  o f  me ta l l i c  

ions  to  a  min imum.  The  p l an t  i s  be ing  des igned  to  comply  wi th  the  c r i t e r i a  

e s t ab l i shed  fo r  th i s  type  o f  indus t ry .  

The  ob jec t ive  o f  t h i s  Env i ronmenta l  Impac t  S ta t ement  i s  to  p rov ide  

a  t echn ica l  desc r ip t ion  o f  the  p roposed  p l an t ,  t o  p rov ide  an  a s sessment  o f  
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t he  po ten t i a l  env i ronmenta l  impac t  t ha t  wi l l  r e su l t  f rom the  cons t ruc t ion  

and  ope ra t ion  o f  the  p lan t ,  and  to  make  an  ove ra l l  a s sessment  o f  env i ron­

menta l  and  soc io -economica l  cons ide ra t ions .  

The  p lan t  i s  be ing  des igned  wi th  r e spec t  to  env i ronmenta l  cons ide ­

ra t ions ,  hav ing  in  mind  the  p rov i s ions  o f  P .L .  92-500  o f  Oc tober  1972  to  

as su re  min imum impac t  on  the  env i ronment .  As  s t a t ed  in  Sec t ion  304  (b )  

o f  the  l aw,  cons ide ra t ions  i s  g iven  to  the  degree  o f  e f f luen t  r educ t ion  

a t t a inab le  th rough  the  app l i ca t ion  o f  the  bes t  p rac t i cab le  con t ro l  t echno­

logy  cu r ren t ly  ava i l ab le ,  t ak ing  in to  cons ide ra t ion  the  con t ro l  measures  

and  p rac t i ces ,  and  inc lud ing  cons ide ra t ions  a s  to  the  to t a l  cos t  o f  the  

app l i ca t ion  o f  the  ava i l ab le  t echno logy  in  r e l a t ion  to  the  e f f luen t  r educ t ion  

benef i t s  t o  be  ach ieved .  Non-wate r  qua l i ty  env i ronmenta l  impac t  i s  a l so  

be ing  cons ide red .  

I t  i s  our  a im tha t  the  p roposed  methodo logy  and  p rocess  he rewi th  

to  be  desc r ibed  wi l l  l ead  to  the  approva l  o f  the  p roposed  p ro jec t  based  on  

the  benef i t s  t o  the  Puer to  Rican  a s  we l l  a s  the  Na t iona l  communi ty ,  t h rough  

the  p roduc t ion  o f  equ ipment  t ha t  i s  a  necess i ty  fo r  many  peop le  th roughou t  

the  wor ld .  I t  i s  our  in t en t  tha t  the  cons t ruc t ion  and  ope ra t ion  o f  the  

p roposed  Dig i t a l  p l an t  wi l l  be  accompl i shed  wi th  the  l eas t  e f fec t  on  the  

loca l  env i ronment ,  and  a t  the  same  t ime  be  benef i c i a l  t o  the  economy o f  the  

Aguad i l l a  r eg ion .  

Dig i t a l  w i l l  con t inue ,  a f t e r  the  p lan t  i s  cons t ruc ted ,  t o  make  

wha teve r  changes  in  des ign ,  equ ipment  and  ope ra t ion  tha t  wi l l  i n su re  the  

min imum de te r io ra t ion  o f  the  env i ronment ,  comply ing  wi th  p resen t  and  

fu tu re  r egu la t ions  o f  t he  Env i ronmenta l  P ro tec t ion  Agency ,  t he  Env i ronmenta l  

Qua l i ty  Board ,  t he  Depar tmen t  o f  Hea l th ,  and  o the r  r egu la to ry  agenc ies  o f  
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the Commonwealth of Puerto Rico. In fact, this has been the practice 

the San German plant. 

3.3 General Description of Land 

The Digital plant will be located on Bo.Montana near Ramey AFB on 

a 55 acre farm close to PR Rds 459 and 467. This land has never been used 

for agricultural purposes, although small farmers raise some cattle on the 

land. Its topography is plain. The farm was recently bought by Fomento 

with the purpose of establishing an Industrial Park to provide extra job 

opportunities for the Aguadilla area. Figure 1 shows the area in Bo. Montana 

where the Industrial Park will be constructed. 

It is bounded on the north side-by PR Rd 110; on the south by the 

properties of SuCn. Arreche, Angel Nieves, and the P.R. Industrial Develop­

ment Company; also on the east by the P.R. Industrial Development Company; 

and on the west by a municipal road. The land comprises 222, 850.7064 

square meters, which is equivalent to 56.6993 acres. 

3.4 Description of Project 

The proposed project consists of the construction of one building 

in which several types of special machinery will be installed for the manu­

facture of modular systems, circuit printers and other materials used for 

minicomputers and other electronic equipment manufactured by Digital. 

Should authorization from the Planning Board, the Environmental 

Quality Board and other agencies of the Commonwealth of Puerto Rico be 

granted, construction will start immediately and will be completed within 
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by  June  1974 .  

The  p roposed  f ac i l i t i e s  wi l l  cons i s t  o f  130 ,000  sq .  f t .  o f  f loo r  

space  which  wi l l  ha rbor  the  admin i s t r a t ion  o f f i ces  and  the  manufac tu r ing  

p lan t .  The  pa rk ing  lo t  wi l l  t ake  60 ,000  sq .  f t . o f  the  lo t .  Out  o f  the  

55  ac res  acqu i red  by  D ig i t a l ,  on ly  20  wi l l  be  used  fo r  the  f i r s t  phase  o f  

the  p ro jec t .  F igure  2  i s  a  p lo t  p lan  o f  t he  in i t i a l  p ro jec t ,  wi thou t  

cons ide r ing  fu tu re  expans ion .  

Second  phase  o f  the  p ro jec t  wi l l  r equ i re  ano the r  20  ac res  o f  l and .  
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4. ECONOMIC CONSIDERATIONS 

Aguadilla has a population of about 51,000 inhabitants, with 

approximately 183,000 inhabitants in the region. The labor force of 

the city is 15,200 and of the region 54,900, of which 29.3 percent are 

unemployed according to a report released recently by the Department of 

Labor. The available labor force in the city is 4,437, while it is about 

37,500 for the region. 

Because of the high unemployment force in the area, the Common­

wealth government has decided to establish more industries in the area, 

projecting the construction of a small Industrial Park for the new 

industries, the first of which is Digital. In the past Aguadilla was 

known as a seaport, sugar grower, and manufacturer of straw hats. Nowadays 

Fomento is offering prospective industrial investors several facilities for 

establishing in the area.* 

One of the reasons for the high unemployment at Aguadilla is the 

closing of the Ramey AFB, which used to be the main source of employment in 

the area. With the closing of the military facility, many people lost their 

jobs. The lack of industries in the area prompted the Government and Fomento 

to develop new jobs for the area. 

Digital's Puerto Rico facilities to be established at Aguadilla 

will represent a total capital investment in excess of $6 million. About 

125 Puerto Rican workers will be employed to construct the facility. Many 

island industries and businesses will provide the construction materials. 

The plant will employ about 400-600 persons at the start of 

operations. When peak production levels are reached, the plant will employ 

about 600-1,000 persons, nearly all of them Puerto Ricans, with only a few 

from the parent company in Maynard. It is estimated that about 600-800 
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i nd i rec t  jobs  wi l l  be  c rea ted  fo r  Puer to  R ico  and  the  Aguad i l l a  r eg ion  

a s  pa r t  o f  t h i s  p ro jec t .  The  annua l  payro l l  fo r  p lan t  on ly  i s  e s t ima ted  

a t  $3  mi l l ion .  

Annua l  expend i tu res  o f  raw ma te r i a l s ,  pack ing  ma te r i a l s ,  ma in ­

t enance  supp l i e s ,  o f f i ce  supp l i e s ,  e t c . ,  a re  es t ima ted  a t  $6-10  mi l l ion .  

Purchase  o f  these  ma te r i a l s  wi l l  be  made  l oca l ly  whenever  f eas ib le  o r  

when  ava i l ab le  f rom i s l and  sources .  

The  e l ec t r i c  power  expend i tu res  wi l l  be  abou t  $240 ,000  pe r  

yea r ,  wh i l e  the  wa te r  b i l l  wi l l  amount  t o  abou t  $18 ,000  yea r .  E lec t r i c  

ppwer  use  i s  2500  KVA.  

D ig i t a l  w i l l  make  a  subs tan t i a l  con t r ibu t ion  to  the  Aguad i l l a  

a rea  and  wi l l  he lp  lower  the  unemployment  r a t e  whi l e  inc reas ing  the  

economic  l eve l  o f  the  a re  popu la t ion .  

Be ing  in  a  t echn ica l  f i e ld ,  Dig i t a l  w i l l  p rov ide  f ac i l i t i e s  

fo r  t r a in ing  employees .  D ig i t a l  w i l l  a l so  employ  a  h igh  r a t e  o f  t ech­

n ic ians  and  spec ia l i s t s  fo r  i t s  compute r  ope ra t ions .  
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5 .  RAW MATERIALS AND PROCESS 

The  bas ic  p roduc t s  t o  be  manufac tu red  a re  modula r  sys tems  inc lu ­

d ing  c i r cu i t  boa rds ,  e t ched  c i r cu i t  boards  and  sub-assembl ie s .  The  raw 

ma te r i a l s  t o  be  u t i l i zed  a re  d iv ided  a s  fo l lows :  

5 .1  Ac ids  and  E tchan t s  (Ac id ic  Mate r i a l s )  

These  ma te r i a l s  a re  used  to  desca le ,  c l ean ,  remove  ox ide  f i lm ,  

ac t iva te  the  work  fo r  subsequen t  me ta l  depos i t ion  and  in  the  case  o f  the  

e t chan t s ,  t o  remove  excess  copper  me ta l  f rom the  c i r cu i t  boa rds .  These  

so lu t ions  wi l l  a l l  con ta in  d i s so lved  meta l  f rom the  work  and  o r  o the r  

tox ic  ions .  These  so lu t ions  inc lude :  

5 .2  P la t ing  So lu t ions  

The  p l a t ing  so lu t ions  in  use  a re :  

E lec t ro les s  copper  
Copper  su l f a t e  
T in - l ead  f luobora te  
Gold  and  Nicke l  

Excep t  fo r  e l ec t ro les s  copper  these  so lu t ions  a re  se ldom 

d i sca rded ,  bu t  would  be  ba tch  t r ea ted  i f  necessa ry .  

Al l  p rocess  so lu t ions  con ta in ing  s ign i f i can t  quan t i t i e s  o f  me ta l  

i ons  o r  tox ic  non-meta l l i c  ions  wi l l  be  fo l lowed  by  an  in t eg ra ted  t r ea t ­

ment  r in se .  These  in t eg ra ted  t r ea tmen t  r inses  wi l l  pe r fo rm the  func t ions  

o f  ad jus t ing  pH,  b reak ing  meta l  complexes ,  o r  wha teve r  i s  necessa ry  to  

p rec ip i t a t e  tox ic  ions .  Each  in t eg ra ted  t r ea tmen t  r inse  wi l l  be  con t i ­

nuous ly  r ec i r cu la ted  wi th  enough  r e t en t ion  t ime  in  a  s e t t l ing  t ank  to  

se t t l e  i t s  p rec ip i t a t e .  The  so l id  s ludge  wi l l  then  be  pe r iod ica l ly  removed  

Sod ium pe r su l fa t e  
Su l fu r i c  ac id  
Hydroch lo r i c  ac id  
Ca ta lys t  
Acce le ra to r  
Ni t r i c  ac id  

F luobor ic  ac id  
Ammoniaca l  e t chan t  
Hydrogen  pe rox ide  
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by  a  p r iva te  con t rac to r  and  d i sposed  o f  a t  the  Aguad i l l a  San i t a ry  Landf i l l .  

Each  in t eg ra ted  t r ea tmen t  r inse  wi l l  be  fo l lowed  by  a  r ec i r cu la t ing  de ion ized  

wa te r  r inse  to  comple te  the  c r i t i ca l  r ins ing  works .  

5 .3  S to rage  

Al l  t he  ma te r i a l s  wi l l  be  s to red  a t  the  warehouse  sec t ion  o f  the  

p lan t ,  and  wi l l  be  ca re fu l ly  con t ro led  to  p reven t  acc iden ta l  misuse .  Care  

wi l l  be  t aken  to  conf ine  a l l  s to rage  a reas  and  t o  p reven t  acc iden ta l  d i scha rges .  

There  wi l l  be  a  we l l  ven t i l a t ed  chemica l  s to rage  room.  F loor  d ra ins  

wi l l  be  p rov ided  in  case  o f  acc iden ta l  sp i l l age .  The  so lven t s  and  f l ammable  

ma te r i a l s  wi l l  be  s to red  in  a  f l ammable  s to rage  room.  

Exp los ive -p roof  l i gh t ing  and  o the r  sa fe ty  ma te r i a l s  wi l l  be  used  in  

the  cons t ruc t ion  o f  these  rooms .  The  f loo r  d ra in  wi l l  be  cons t ruc ted  a s  to  

d i rec t  a l l  sp i l l age  f rom the  chemica l  and  f l ammable  room to  the  p rocess  was te  

t r ea tmen t  p l an t .  Acc iden ta l  ac id  sp i l l s  wi l l  go  to  the  s t rong  ac id  s to rage  

t ank  a t  the  p rocess  was te  p l an t .  Al l  t he  Federa l  and  Commonwea l th  government  

r egu la t ions  in  t h i s  r e spec t  wi l l  be  s t r i c t ly  fo l lowed .  

Tab le  I  i nd ica tes  the  chemica l  t o  be  u t i l i zed  and  p roposed  s to rage .  

5 .4  Genera l  P rocess  

The  p r inc ipa l  p rocess  t o  be  used  fo r  the  e tched  c i r cu i t  boa rds  and  

the  p la t ing- th rough-ho les  c i r cu i t  boards  i s  d iv ided  in to  the  fo l lowing  main  

ope ra t ions :  

(3 , )  P re -Clean  

Wet  ab ras ive  debur r  wi l l  be  used  in  t h i s  pa r t  o f  t he  p rocess .  

The  me ta l  i s  r insed  and  the  cascade  r inse  over f low wi l l  pass  th rough  an  

e f f luen t  f i l t e r .  
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(2 )  P Ia t ing-Through-Hole  (PTH)  

The  PTH p rocess  cons i s t s  o f  9  d i s t inc t  ope ra t ions ,  dur ing  

which  the  c i r cu i t  boards  a re  c leaned  and  p la t ed  wi th  copper ,  t i n - l ead ,  n icke l  

and  go ld .  The  ex i s t ing  a r rangement  o f  t he  p roduc t ion  sequence  i s  shown in  

F igure  3 .  

P r io r  t o  the  depos i t ion  l i ne ,  the  ho les  a re  d r i l l ed  in to  

copper  c l ad  c i r cu i t  boa rds ,  which  a re  we t  sanded  and  wa te r  b l a s t ed .  The  

depos i t ion  l ine  p la t e s  the  wa l l s  o f  t he  d r i l l ed  ho les  wi th  a  th in  f i lm 

of  copper .  The  c i r cu i t  pa t t e rn  i s  pho tograph ica l ly  t r ans fe r red  to  the  

boards  in  the  image  t r ans fe r  s t ep  and  then  p repa red  fo r  p la t ing  wi th  

copper .  Only  t he  c i r cu i t  pa t t e rn  i s  p la t ed  wi th  copper ,  s ince  a l l  o the r  

a reas  a re  coa ted  wi th  a  p la t ing  r e s i s t  to  p reven t  p l a t ing .  Af te r  the  

c i r cu i t  pa t t e rn  i s  copper  p l a t ed ,  i t  i s  fu r the r  p la t ed  wi th  a  t in - l ead  

( so lde r )  l aye r .  The  boa rds  a re  then  sc rubbed ,  and  the  r e s i s t  coa t ing  

i s  s t r ipped  f rom the  boards .  Al l  unneccessa ry  copper  i s  e t ched  o f f  the  

boards  in  a  converyor ized  e t che r .  The  so lde r  l aye r  i s  s t r ipped  f rom the  

" f inge r s"  ( con tac t s  a t  the  edge  o f  t he  c i r cu i t  boa rds ) ,  and  these  a re  

p la t ed  wi th  n icke l  and  go ld .  

A h igh  t empera tu re  a lka l ine  soak  so lu t ion  i s  used  to  remove  

d i r t ,  o i l s ,  and  g r ime  f rom the  boards  in  the  depos i t ion  l ine .  Desca l ing ,  

o r  ox id iz ing  i s  accompl i shed  by  a  su lphur ic  ac id -hydrogen  pe rox ide  so lu t ion .  

A hydroch lo r i c  ac id  ba tch  ac t s  a s  a  p ro tec t  s t ep  fo r  the  ca ta lys t  immers ion ,  
A 

t h i s  cons i s t ing  o f  a  pa l l ad ium and  s t annous  ch lo r ide  so lu t ion  in  hydroch lo r i c  

ac id .  The  mix tu re  ac t s  a s  a  ca ta lys t  fo r  the  e l ec t ro les s  copper  on  the  non-

conduc t ive  su r faces  o f  the  d r i l l ed  ho les .  A p ropr i e t a ry  so lu t ion  o f  weak  

ac ids  and  va r ious  add i t ives  i s  used  to  acce le ra te  the  ac t ion  o f  the  ca ta lys t  
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by  removing  super f i c i a l  s t annous  ch lo r ide .  

The  copper  depos i t ion  t ank  e l ec t ro les s ly  coa t s  the  nonconduc-

t ive  su r faces  in  the  ho les  wi th  a  th in  f i lm of  copper .  

The  pa t t e rn  o f  the  c i r cu i t  i s  t r ans fe r red  to  the  c i r cu i t  

boards  pho tograph ica l ly .  The  boards  con ta in ing  the  c i r cu i t  pa t t e rn  a re  

c l eaned ,  desca led ,  and  deox id ized  in  so lu t ions  s imi la r  to  those  p rev ious ly  

desc r ibed .  A copper  su l f a t e  e l ec t rop la t ing  so lu t ion  depos i t s  a  l aye r  o f  

copper  on  the  c i r cu i t  pa t t e rn  in  the  p la t e  t anks .  

T in - load  p la t ing  o f  the  c i r cu i t  pa t t e rn  i s  accompl i shed  by  

e l ec t rop la t ing  the  boards  in  a  t in - l ead  f luobora te  so lu t ion .  The  boards  

a re  then  unracked ,  and  the  racks  a re  e l ec t ro ly t i ca l ly  s t r ipped  o f  the  t in  

and  l ead  depos i t ed  on  them dur ing  the  p rev ious  two  p la t ing  opera t ions .  

The  boards  a re  sc rubbed  and  then  r insed  in  a  me thy lene  

ch lo r ide  ba th  to  s t r ip  the  r e s i t  ma te r i a l .  The  me thy lene  ch lo r ide  s t r ippe r  

i s  p rov ided  wi th  i t s  own r ec i r cu la t ing  s t i l l  so  tha t  no  t r ea tmen t  o f  the  

spen t  s t r ippe r  i s  r equ i red .  A conveyor ized  e t che r  removes  unwanted  copper  

f rom the  boards .  Af te r  the  boards  a re  e t ched ,  they  a re  a i r  wiped ,  r insed ,  

neu t ra l i zed  and  r insed  aga in .  

The  f inge r s  a re  s t r ipped  o f  the  t in - l ead  l aye r  by  immers ion  

in  an  ac id ic  so lde r  s t r ipp ing  so lu t ion  in  the  so lde r  s t r ip  t ank .  An ac id  

ba th  removes  any  t i n  and  l ead  remain ing  a f t e r  the  r ins ing .  

The  s t rong  a lka l ine  e l ec t roc leaner  i s  then  used  to  remove  d i r t  

and  g r ime  f rom the  boards  by  chemica l  and  e l ec t r i ca l  ac t ion .  

A f luobor ic  ac id  t ank  i s  used  to  c l ean  any  remain ing  r e s idue  

f rom the  boards  p r io r  to  the  go ld  p la t ing .  The  go ld  s t r ike  t ank  depos i t s  

a  th in  l aye r  o f  go ld  on  the  f inge r s  us ing  a  p ropr i e t a ry  e l ec t rop la t ing  
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go ld  so lu t i cn  and  h igh  e l ec t r i ca l  cu r ren t s .  The  r ecovery  r inse ,  which  

removes  the  go ld  r e s idues  f rom the  boards ,  w i l l  d i scha rge  to  a  go ld  

r ecovery  ee l  1 .  

The  go ld  p la t ing  t ank  e l ec t rodespos i t s  a  dense ,  nonporous ,  

s emi -b r igh t  l aye r  o f  go ld  on  the  f inge r  con tac t s .  A r ecovery  r inse ,  

which  removes  any  go ld  r e s idues  l e f t  on  the  boards ,  w i l l  d i scha rge  to  

a  go ld  r ecovery  ce l l .  The  boa rds  go  th rough  the  re f low opera t ion ,  which  

a l loy /5  and  evens  the  t in - l ead  l aye r ,  and  then  con t inue  on  fo r  f ina l  i n s ­

pec t ion .  

Fo l lowing  copper -con ta in ing  ba ths ,  appropr ia t e  in t eg ra ted  

chemica l  t r ea tmen t s  wi l l  be  used  fo r  neu t ra l i za t ion  o f  the  d rag-ou t  

f i lm  and  s imul t aneous  p rec ip i t a t ion  o f  the  copper  ( s imi la r ly  fo r  l ead) ,  

a s  inso lub le  copper  ox ides  and  hydrox ides .  These  chemica l  t r ea tmen t  

so lu t ions  wi l l  be  c i r cu la t ed  to  r e se rvo i r  t anks  fo r  c l a r i f i ca t ion  by  

sed imen ta t ion  and  chemica l  ad jus tmen t  p r io r  to  r e tu rn  to  the  in teg ra ted  

chemica l  t r ea tmen t  wash  s t a t ion  loca ted  in  the  p rocess  l i ne ,  thus  cons ­

t i tu t ing  a  c losed  loop  t r ea tmen t .  A sma l l  amount  o f  b lowdown wi l l  occur  

t o  keep  s a l t s  f rom reach ing  sa tu ra t ion  l eve l s .  Conven t iona l  wa te r  r inses  

fo l low the  in teg ra ted  chemica l  r in se  to  remove  the  smal l  quan t i t i e s  o f  

non- tox ic  ions .  These  subsequen t  wa te r  r inses  wi l l  be  pur i f i ed  and  

r ecyc led  fo r  r euse .  I t  i s  an t i c ipa ted  tha t  pa r t  o f  t he  wa te r  wi l l  be  

r ecyc led .  Pa r t  wi l l  be  l o s t  in  evapora t ion  and  b low-down o f  non- tox ic  

ions .  
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6 .  WATER CONSIDERATIONS 

6 .1  Ground  Wate r  

Ground  wa te r  i s  p rac t i ca l ly  non-ex i s t en t  in  the  Nor thwes t  s ec t ion  

o f  Puer to  R ico .  Records  compi led  by  the  U.S .  Geo log ica l  Survey  ind ica tes  

tha t  the re  i s  ve ry  l i t t l e  ground  wa te r  in  t h i s  r eg ion ,  and  no  aqu i fe r  

ex i s t s  in  the  sub-so i l  o f  t he  Aguad i l l a  a rea .  None  o f  the  a reas  in  the  

v ic in i ty  ob ta in  wa te r  f rom deep  we l l  sources .  

The  Aqueduc t  and  Sewer  Author i ty  has  exper i enced  d i f f i cu l t i e s  

in  p rov id ing  wa te r  fo r  the  ru ra l  a reas  in  th i s  sec to r .  Because  the re  i s  

no  deep  we l l  wa te r ,  t he  u rban  wa te r  supp ly  d i s t r ibu t ion  sys tem o f  Aguad i l l a  

has  been  expanded  to  p rov ide  se rv ice  to  the  ru ra l  a reas  and  nea rby  munic i ­

pa l i t i e s  o f  Moca  and  Aguada .  Because  o f  t h i s  cond i t ion ,  Dig i t a l  and  the  

indus t r i e s  to  be  e s t ab l i shed  by  Fomento  a t  the  Indus t r i a l  Pa rk  mus t  depend  

on  su r face  sources  fo r  the i r  wa te r  needs .  

6 .2  Wate r  Source  

Dig i t a l  p l ans  t o  use  abou t  200 ,000  gpd .a t  t he  s t a r t  o f  i t s  

opera t ions .  Th i s  wa te r  w i l l  be  used  fo r  8 -h rS  da i ly .  Peak  r a t e  o f  use  

i s  e s t ima ted  a s  400  gpm.  95  pe rcen t  o f  t he  to t a l  wa te r  r equ i rement s ,  o r  

190 ,000  gpd  wi l l  be  fo r  p rocess ing ,  whi l e  the  remain ing  10 ,000  gpd  wi l l  

be  domes t i c  sewage  f rom the  p lan t  employees .  

The  p rob lem o f  supp ly ing  wa te r  t o  Dig i t a l  i s  be ing  sha red  by  

Fomento .  Th i s  agency  mus t  a l so  p rov ide  wa te r  fo r  the  deve lopment  o f  t he  

Indus t r i a l  Pa rk .  

Cons ide ra t ions  fo r  wa te r  supp ly  were  s tud ied  on  the  bas i s  o f  th ree  

a l t e rna t ives ,  a s  fo l lows :  

(1 )  Ramey  AFB F i l t r a t ion  P lan t  

P rov ide  wa te r  f rom the  Ramey  AFB f i l t r a t ion  p lan t ,  which  i s  
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l oca ted  nea r  km 2 .0  o f  PR Rd  467  in  Bo .  Camaceyes .  I t  would  be  necessa ry  

to  connec t  t o  the  14- in  p ipe l ine  which  se rves  the  AFB and  to  ins t a l l  abou t  

4  km o f  8 - in  p ipe l ine  f i r s t  a long  RD 467  and  then  to  PR Rd  459  to  the  Indus ­

t r i a l  Pa rk .  Es t ima ted  cos t  o f  t he  p ipe l ine  i s  $205 ,000 .  

(2 )  New P lan t  

The  e s t ima ted  wa te r  demand  fo r  the  Indus t r i a l  Pa rk  i s  2 .0  

mgd  when  i t  i s  fu l ly  deve loped .  Th i s  demand  wi l l  r equ i re  an  add i t iona l  

wa te r  source .  The  Aqueduc t  and  Sewer  Author i ty  has  de te rmined  tha t  the  

mos t  economica l  way  i s  ob ta in ing  wa te r  f rom the  Aguad i l l a  i r r iga t ion  sys tem,  

whose  capac i ty  i s  adequa te  fo r  the  2 .0  mgd  ne e de d .^  In  t h i s  case  i t  would  

be  necessa ry  to  cons t ruc t  a  smal l  dam in  the  i r r iga t ion  channe l  a t  a  po in t  

where  the  channe l  c rosses  PR Rd  459  in  Bo .  Arena les .  The  p ro jec t  r equ i res  

a l so  a  new f i l t r a t ion  p lan t ,  capac i ty  3 .0  mgd ,  a  1 .0  m.g .  d i s t r ibu t ion  t ank ,  

and  the  ins t a l l a t ion  o f  abou t  4  km o f  16 - in  p ipe l ine  f rom the  f i l t r a t ion  

p lan t  t o  the  p ro jec t  s i t e .  Es t ima ted  cos t  o f  t h i s  p ro jec t  i s  $1 .35  mi l l ion .  

(3 )  Ex tens ion  o f  P ipe l ine  f rom Aguad i l l a  F i l t r a t ion  P lan t  

The  Aqueduc t  and  Sewer  Au thor i ty  ag reed  to  p rov ide  up to  0 .2  mgd  

t o  Dig i t a l  by  ex tend ing  a  l i ne  f rom the  Aguad i l l a  f i l t r a t ion  p lan t .  The  whole  

p ro jec t  would  r equ i re  the  ins t a l l a t ion  o f  abou t  4  km o f  8 - in  l ine  & 16 - in  l i ne  

f rom the  8 - in  l ine  t e rmina t ing  a t  Bo .  Montana ,  a t  an  e s t ima ted  cos t  o f  

$205 ,000 ;  I t  would  p rov ide  the  needed  wa te r  fo r  Dig i t a l  and  the  o the r  

indus t r i e s  to  be  e s t ab l i shed  a t  the  Indus t r i a l  Pa rk .  The  cos t  o f  t h i s  

p ro jec t  i s  be ing  sha red  by  Fomento  and  Dig i t a l .  

The  use  o f  deep  we l l s  fo r  add i t iona l  wa te r  was  a l so  cons ide red  

bo th  by  Acueduc tos  and  Fomento ,  bu t  i t  was  de le t ed  based  on  the  low 

p robab i l i ty  o f  ob ta in ing  underg round  wa te r  i n  an  a rea  nea r  t he  p roposed  

p lan t  s i t e .  
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The  source  o f  wa te r  fo r  th i s  p ro jec t  i s  Acueduc tos .  When  t he  

EIS  was  be ing  p repa red ,  cons ide ra t ion  was  g iven  to  seve ra l  a l t e rna t ives  to  

ob ta in  wa te r .  D ig i t a l ,  Fomento  and  Acueduc tos  worked  toge the r  and  de te rmined  

the  bes t  so lu t ion  was  t o  ex tend  the  Aguad i l l a  p ipe l ine  sys tem to  the  Indus ­

t r i a l  Pa rk  S i t e .  An ag reement  has  been  made  whereas  Acueduc tos  wi l l  i n s t a l l  

a  p ipe l ine  compr i s ing  16  inch  and  8  inch  d iamete r  p ipes  to  the  Indus t r i a l  

Pa rk  S i t e .  Othe r  fu tu re  indus t r i a l  p l an t s  to  be  cons t ruc ted  nea r  t h i s  s i t e  

wi l l  a l so  be  ab le  to  use  t h i s  wa te r  p ipe l ine .  Of  t he  to t a l  cos t  o f  $205 ,000  

fo r  th i s  p ipe l ine  p ro jec t ,  D ig i t a l  has  con t r ibu ted  $103 ,000 .  

At  t he  t ime  the  EIS  was  wr i t t en ,  i t  appeared  tha t  the  shor t  t e rm 

wa te r  demands  were  200 ,000  ga l lons  pe r  day  and  the  long  t e rm demand  migh t  

be  500 ,000  gpd .  These  wa te r  vo lumes  a re  in  l i ne  wi th  wha t  no rmal ly  would  be  

expec ted  f rom an  e l ec t rop la t ing  f ac i l i ty  o f  t h i s  s i ze .  Due  t o  the  r ap id ly  

chang ing  s t a t e -o f - the -a r t  o f  me ta l  f in i sh ing  was te  t r ea tmen t ,  new Federa l  

e f f luen t  s t andards ,  and  a s  a  r e su l t  o f  p i lo t  p lan t  exper imen t s  i n  Maynard ,  

i t  now appea r s  t ha t  wa te r  fo r  indus t r i a l  uses  wi l l  be  l e s s  than  50 ,000  gpd .  

Th i s  r educ t ion  i s  due  to  the  in teg ra ted  t r ea tmen t  sys tems ,  DI  wa te r  r inses ,  

and  o the r  wa te r  r e -use  sys tems  now con templa ted  fo r  the  p ro jec t .  Th i s  i s  

equ iva len t  t o  90% r ecyc l ing .  
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7 .  TREATMENT AND DISPOSAL OF WASTEWATERS 

At  t h i s  t  me D ig i t a l  and  Lancy  Labora to r i e s ,  Inc . ,  o f  Ze l i enop le ,  Pa . ,  

a re  des ign ing  a  was te  t r ea tmen t  sys tem su i t ab le  fo r  p la t ed - th rough-ho le  

p r in ted  wi r ing  board  p roduc t ion  which  wi l l  mee t ,  o r  exceed ,  an t i c ipa ted  EPA 

r equ i rement s  fo r  new p lan t s  and  genera l  s t andards  fo r  the  yea r  1983 .  

As  t he  economy o f  t he  manufac tu r ing  p rocess  i s  a f fec ted ,  the  opera t ing  

cos t s  a re  o f  g rea t  impor tance  in  the  se l ec t ion  o f  the  methods  t o  be  u t i l i zed  

by  Dig i t a l ,  a s  we l l  a s  fo r  a l l  the  meta l  f in i sh ing  indus t ry .  P rocess  so lu t ion  

regenera t ion ,  chemica l  r ecovery ,  wa te r  r euse  and  wa te r  s av ings ,  good  house ­

keep ing  and  o the r  f ac to r s  wi l l  be  t aken  in to  cons ide ra t ion .  

The  me thods  be ing  s tud ied  o r  to  be  used  by  Dig i t a l  i nc ludes  meta l  r ecovery ,  

wa te r  r euse ,  p rec ip i t a t ion  and  remova l  o f  me ta l l i c  ions ,  and  ion  exchange .  

7 .1  Recovery  o f  Meta l s  

The  e l ec t ro ly t i c  recovery  o f  me ta l s  wi l l  be  done  a t  the  Aguad i l l a  p l an t .  

Of  course ,  go ld  i s  expens ive  and  i t  i s  necessa ry  to  p reven t  i t s  was te  th rough  

the  p rocess  wa te r s .  A d ragou t  so lu t ion  i s  main ta ined  a s  a  su i t ab le  e l ec t ro ly te  

to  a l low the  con t inuous  r ecovery  o f  the  meta l  i n  the  p rocess  and  main tenance  o f  

the  e l ec t ro ly t i c  sys tem a t  such  a  l eve l  t ha t  the  d ragou t  l o s s  o f  the  meta l  i n to  

the  fo l lowing  t r ea tmen t  wash  sys tem i s  o f  neg l ig ib le  economica l  consequence .  No  

go ld  o r  t i n  ions  a re  expec ted  to  be  d i scha rged  th rough  the  p rocess  was tes .  

Meta l s  r ecovery ,  spec i f i ca l ly  go ld ,  copper  and  t i n / l ead  a l loy ,  wi l l  

be  used  to  reduce  t r ea tmen t  chemica l ' s  cos t  and  the  a s soc ia t ed  s ludge  hand l ing  

and  d i sposa l  cos t  r e su l t ing  f rom conven t iona l  t r ea tmen t .  In  add i t ion ,  r ecovery  

p rov ides  an  economic  r e tu rn  o f  me ta l s  i n  the i r  mos t  va luab le  fo rm fo r  r euse .  

In  a l l  cases  me ta l s  r ecovery  wi l l  be  a f fec ted  v ia  e l ec t ro ly t i c  ce l l s  in  which  

the  meta l s  a re  depos i t ed  on  the  ca todes  f rom which  they  a re  pee led  o f f  once  a  

coa t ing  o f  adequa te  th i ckness  depos i t s  on  them.  The  r ecovered  me ta l s  a re  e i the r  

r e tu rned  d i r ec t ly  to  the  p rocess .  
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7 .2  T rea  :ment  o f  Pro ces s  Was te s  

Cont inuous  t r ea tment  w i l l  be  prov ided  for  th e  proces s  was te  t o  

in sure  tha t  the  meta l l i c  i o n  c ontam inant s  a re  ta k en  ou t  o f  the  l iqu id .  

The  r in se  wa ter  e f f luen t s  tha t  conta in  meta l l i c  i ons  w i l l  be  t r ea ted  i n  

the  p roces s  l ine  u t i l i z i n g  the  in t egra ted  t rea tment  sy s t ems .  A l t hough  

s evera l  method s  a re  be i ng  s tud ied  by  the  consu l t ing  eng ineer ing  f i rm for  

t he  was te  d i spo s a l  o f  the  r e m ain ing  was te s  wh ich  a re  no t  taken  care  o f  by  

in t egra ted  t rea tment  f o r  meta l  was te  d i sposa l ,  the  meta l l i c  i ons  and  r in se  

water  s t r eams  w i l l  be  s ep ara ted  accord ing  t o  the  t rea tment  requ irement s  f or  

the i r  prec ip i ta t i on .  

The  s e gr e ga t e d  s t r e am s  w i l l  go  t o  a  tan k .  Th i s  tank  i s  prov i ded  

w i th  mix ing  appara tus ,  au tomat i c  pH con tro l ,  and  enough  de te n t ion  t ime  t o  

a s sure  the  remova l  o f  the  f l oa t ing  f ra c t io n  o f  meta l l i c  hydrox ides  tha t  

t end  t o  f l oa t  b eca u se  o f  l ow  dens i ty .  

The  s t r e ams  conta in ing  co p p er  and  n i cke l  w i l l  be  c onduc te d  by  

p ipe l ine s  t o  a  mix ing  tank ,  where  sod i um tydrox ide  w i l l  be  added  t o  o b ta i n  

a  pH be tween  8 . 4  and  9 . 0 .  Th i s  w i l l  in su re  the  pr e c i p i t a t i on  o f  b o th  

m e ta l l i c  i ons  in  hydrox ide  fo rm .  S trea m s  th a t  may  form a  copper  complex  

d i f f i cu l t  t o  prec ipa te ,  even  a t  h i gh  pH,  w i l l  be  s epa ra ted  to  prevent  

in t er f erence  w i t h  prec i p i ta t i ng  reac t ions .  

I n  order  t o  prevent  th e  e sc ap e  o f  suspended  so l id s  conta in ing  

meta l l i c  ox ides ,  coagu la t ion  w i t h  an  accep ted  po lye l ec t ro ly t e  w i l l  be  

pr ov ide d .  Th i s  w i l l  in sure  a  heavy  prec ip i ta t e  tha t  w i l l  s e t t l e  read i ly .  

D ig i ta l  has  a l ready  s t ar t ed  m aking  t e s t s  to  de termi ne  the  mos t  s u i t ab l e  

po l ye l e c t r o l y t e  f o r  use  a t  the  p lan t .  

The  mixed  e f f luen t  w i l l  pas s  t o  a  s e d im e nta t ion  tank ,  where  th e  

prec ip i ta t e s  w i l l  s e t t l e .  T he  e f f luen t  w i l l  be  d i s cha rg ed  through  a  p ipe ,  

wh i l e  t h e  s lud ge ,  cons i s t ing  o f  meta l l i c  o x i des ,  w i l l  be  proces sed  f or  the  
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sepa ra t ion  o f  the  l iqu id  and  so l id  f r ac t ions .  

7 .3  Domes t i c  Sewage  

The  p roposed  domes t i c  was tewa te r  t r ea tmen t  p lan t  i s  o f  t he  ex tended  

ae ra t ion  ac t iva ted  s ludge  type .  I t  i s  a  Smi th  & Love less  Mode l  V w i th  an  

ae ra t ion  t ank  capac i ty  o f  45 ,000  ga l lons  and  a  c l a r i f i e r  wi th  a  su r face  a rea  

o f  approx imate ly  230  square  f ee t .  In  add i t ion ,  t r ea tmen t  i s  p receded  by  a  

comminu to r  and  fo l lowed  by  ch lo r ina t ion .  The  ac tua l  f low i s  expec ted  to  be  

approx imate ly  25 ,000  ga l lons  pe r  day  based  on  900  employees  f i r s t  sh i f t  and  

300  employees  second  sh i f t  a long  wi th  a  ca fe te r i a .  Comple te  d rawings  and  

spec i f i ca t ions  a re  ava i l ab le  f rom the  o f f i ce  o f  Vic to r  M.  Garc ia  Assoc ia te s .  

7 .4  Wate r  Recyc le  

Cons ide ra t ion  i s  be ing  g iven  in  the  des ign  o f  the  p lan t  t o  re -use  

a s  much  wa te r  a s  poss ib le .  The  r e -use  o f  wa te r  wi l l  r e su l t  i n  a  r educ t ion  

on  the  wa te r  demand .  

The  s l igh t ly  con tamina ted  DI  r in se  wa te r  wi l l  be  co l l ec ted  f rom the  

va r ious  loca t ions  in  the  p lan t  and  be  r ecyc led  th rough  the  de ion ize r  fo r  

pur i f i ca t ion  and  r e -use  a s  h igh-qua l i ty  wa te r  fo r  va r ious  r ins ing  opera t ions .  

7 .5  Ion  Exchange  

Cons ide ra t ion  i s  be ing  g iven  to  the  use  o f  ion  exchange  sys tems .  

Th i s  i s  a  good  method  fo r  the  recovery  o r  r egenera t ion  o f  p rocess  so lu t ions .^  

The  r inse  wa te r s  can  be  passed  th rough  ca t ion  and  an ion  exchange  co lums .  The  

sys tem may  se rve  the  func t ion  o f  r ecover ing  the  va luab le  me ta l s  by  removing  

the  impur i t i e s .  The  ion  exchange  sys tem backwash  wi l l  go  t o  was te  t r ea tmen t .^  

F igure  4  shows  the  ion  exchange  sys tem be ing  s tud ied .  

De ion ized  wa te r  w i l l  be  used  fo r  c r i t i ca l  f ina l  r ins ing  t r ea tmen t s  to  

min imize  the  p resence  o f  conduc t ive  sa l t s  in  the  evapora ted  r inse  wa te r  f i lms  

remain ing  on  the  p r in ted  c i r cu i t  boards .  A two-bed  an ion-ca t ion  type  o f  ion  

exchanger  wi l l  be  used  fo r  pur i f i ca t ion  o f  the  con tamina ted  DI  wa te r .  In  o rde r  
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t o  supp ly  the  <es i red  25  gpm f low o f  DI  wa te r  fo r  p roduc t ion  usage ,  a  dua l  

an ion-ca t ion  e  changer  sys tem wi l l  be  used .  In  t h i s  way  one  de ion ize r  wi l l  

de l ive r  the  fu  1  f low,  whi l e  the  second  un i t  i s  be ing  r egenera ted .  Backwash  

f rom the  ca rbon  f i l t e r s  and  de ion ize r s  wi l l  be  sen t  to  the  t r ea tmen t  a rea  fo r  

neu t ra l i za t ion  and  p rec ip i t a t ion .  

The  r e l a t ive ly  c l ea r  superna tan t  l i qu id  f rom the  decan t  pane l  goes  

to  a  pH ad jus tmen t  t ank  and  even tua l ly  to  the  tube  c l a r i f i e r .  

7 .6  In teg ra ted  Trea tmen t  Sys tem 

Al l  t ox ic  r inse  wa te r s  wi l l  be  t r ea ted  on  an  ind iv idua l  bas i s  us ing  

the  in teg ra ted  t r ea tmen t  sys tem.  S ince  the  t r ea tmen t  r inses  in  t h i s  sys tem 

a re  r ec i r cu la ted ,  they  a re  never  dumped  excep t  fo r  pe r iod ic  b low-down o f  

me ta l  ox ide  s ludge .  

In  these  sys tems ,  tox ic  d ragou t s  f rom the  p la t ing  ba ths  a re  t r ea ted  

a t  the  source  us ing  chemica l  r in s ing  ins t ead  o f  conven t iona l  wa te r  r ins ing ,  

the reby  e f fec t ing  a  reduc t ion  in  p rocess  wa te r  consumpt ion .  The  d ragou t s  

f rom the  p la t ing  ba ths  a re  neu t ra l i zed  " in  s i tu"  by  the  add i t ion  o f  t r ea tmen t  

so lu t ions .  Th i s  p rec ip i t a t e s  the  heavy  me ta l s ,  and  a l lows  fo r  the i r  remova l  

by  s e t t l ing .  The  sys tem keeps  the  d ragou t  f rom the  va r ious  p la t ing  opera t ions  

f rom con tamina t ing  subsequen t  r inse  wa te r s .  

The  a r rangement  o f  t he  equ ipment  i s  such  a s  to  p rov ide  the  add i t ion  

o f  the  t r ea tmen t  chemica l ,  u sua l ly  an  a lka l i ,  d i r ec t ly  to  the  t r ea tmen t  so lu t ion ,  

and  to  p rov ide  r ec i r cu la t ion  o f  t he  t r ea tmen t  so lu t ion .  

Through  t h i s  sys tem i t  becomes  pos ib le  to  r ecyc le  and  r euse  mos t  

p rocess  r inse  wa te r s  and  de ion ized  wa te r s ,  wi th  sav ings  o f  90% in  p rocess  

wa te r  consumpt ion .  Th i s  has  been  conf i rmed  by  the  p ro to type  eva lua t ion  

conduc ted  by  Lancy  Labora to r i e s .  Only  abou t  20  G.P .M.  o f  e f f luen t s  a re  

expec ted  to  r e su l t  f rom the  opera t ion  o f  the  p lan t .  
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I t  shou  d  be  men t ioned  tha t  the  in teg ra ted  t r ea tmen t  sys tems  i s  

cons ide red  to  be  one  o f  the  "bes t  p rac t i cab le  con t ro l  t echno log ies  cu r ren t ly  

ava i l ab le"  (BPCTA)  fo r  the  e l ec t rop la t ing  indus t ry ,  a s  pe r  a  1973  s tudy  made  

by  Ba t t l t e  fo r  E .P .A.  

A mix ing  t ank  wi l l  be  used  fo r  the  t r ea tmen t  o f  spen t  p rocess  so lu t ions ,  

acc iden ta l  f loo r  sp i l l age ,  and  de ion ize r  back  wash  and  r egeneran t  r inses .  The  

t ank  wi l l  be  p rov ided  wi th  a  mix ing  appara tus ,  au tomat i c  pH con t ro l ,  and  enough  

de ten t ion  t ime  to  a s su re  the  remova l  o f  t he  f loa t ing  f rac t ion  o f  me ta l l i c  hydrox ides  

tha t  t end  to  f loa t  because  o f  low dens i ty .  

The  p r inc ip le  invo lved  in  the  opera t ion  o f  t h i s  un i t  i s  tha t  the  

so lub i l i ty  o f  copper ,  n i cke l ,  z inc ,  ch romium,  t i n ,  and  l ead  i s  l e s s  than  0 .1  

mi l l ig rams  pe r  l i t e r  a t  pH va lues  f rom 8  to  9 .  

In  o rde r  t o  p reven t  the  escape  o f  suspended  so l ids  con ta in ing  me ta l l i c  

ox ides ,  coagu la t ion  wi th  an  accep ted  po lye lec t ro ly te  wi l l  be  p rov ided .  Th i s  wi l l  

i n su re  a  heavy  p rec ip i t a t e  tha t  wi l l  s e t t l e  r ap id ly .  

The  mixed  e f f luen t  wi l l  pass  t o  a  sed imen ta t ion  t ank  where  the  p rec ip i ­

t a t e s  wi l l  s e t t l e .  The  e f f luen t  wi l l  be  d i scha rged  th rough  a  p ipe ,  whi l e  t he  

s ludge ,  cons i s t ing  o f  me ta l l i c  ox ides ,  w i l l  be  p rocessed  fo r  the  sepa ra t ion  o f  

so l id  and  l iqu id  f r ac t ions  jo in t ly  wi th  the  s ludges  f rom the  in teg ra ted  t r ea t ­

ment  sys tems .  

The  r e su l t s  ob ta ined  in  the  p ro to type  eva lua t ion  o f  the  p rocess  conduc ted  

by  Lancy  Labora to r i e s  show tha t  the  p rocess  e f f luen t s  a re  an t i c ipa ted  to  have  the  

fo l lowing  cha rac te r i s t i c s :  

To ta l  E f f luen t s  -  abou t  20  ga l lons  pe r  minu te  

Copper  -  l e s s  than  0 .5  mg/ l i t e r  

T in  -  l e s s  than  0 .5  mg/ l i t e r  

Lead  -  l e s s  than  0 .5  mg/ l i t e r  
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Cyar rde ,  amenab le  t o  ch lo r ina t ion  -  l e s s  than  0 .02  mg/ l i t e r  

C .0 . [ .  -  l e s s  than  50  mg/ l i t e r  

Colo t  and  odor  -  none  

Suspended  so l ids  -  l e s s  than  20  mg/ l i t e r  

pH - approx imate ly  9 .0  

Once  the  p lan t  i s  in  ope ra t ion  i t s  pe r fo rmance  wi l l  be  fo l lowed  

th rough  p roper  moni to r ing  and  ana lys i s  o f  the  e f f luen t s .  

7 .7  F loor  Sp i l l s  

Al l  f loo r  sp i l l age  wi l l  d ra in  to  sump p i t s  and  wi l l  be  pumped  t o  

the  f loo r  sp i l l  co l l ec t ion  t ank  where  the  pH wi l l  be  au tomat i ca l ly  ad jus ted  

to  a  min imun  va lue  o f  8 .0 .  When  su f f i c i en t  vo lume  to  war ran t  t r ea tmen t  has  

accumula ted  in  the  f loo r  sp i l l  co l l ec t ion  t ank ,  i t  wi l l  be  t r ans fe r red  to  

the  f loo r  sp i l l  ba tch  t r ea tmen t  t ank  and  t r ea ted  manua l ly .  

7 .8  Inorgan ic  S ludges  

The  s ludges  r e su l t ing  f rom the  p roposed  t r ea tmen t  cons i s t  e s sen t i a l ly  

o f  me ta l l i c  hydrox ides  con ta in ing  95  to  99  pe rcen t  wa te r ,  depend ing  on  the  

me ta l ,  t he  p rec ip i t a t ion  cond i t ions  and  the  c l a r i f i e r .  S ludges  wi th  t h i s  h igh  

wa te r  con ten t  a re  vo luminous  and  d i f f i cu l t  to  d i spose  on  munic ipa l  s an i t a ry  

l andf i l l  s i t e s .  Ex tended  s e t t l ing  t imes  a re  he lp fu l ,  bu t  r equ i re  ex tens ive  

a reas  fo r  compac t ing ,  evapora t ion ,  and  d ry ing .  P ressu re  f i l t r a t ion  has  no t  

been  s a t i s fac to ry  because  the  ge la t inous  na tu re  o f  the  hydrox ides  r ap id ly  c log ,  

o r  b ind ,  t he  f i l t e r  membrane .  

Mos t  o f  t he  p rocesses  wi l l  invo ice  the  r ec i r cu la t ion  o f  wa te r  and  the  

r e su l t an t  s ludges  wi l l  be  h igh  in  so l ids  con ten t .  In  those  a reas  where  the  

s ludge  would  be  h igh  in  wa te r  con ten t ,  a  decan t  pane l  i s  p roposed  t o  dewate r  

the  s ludge .  

The  decan t  f i l t e r  o r  pane l  i s  a  pa ten ted  dev ice  cons i s t ing  o f  a  

ho ld ing  t ank  wi th  an  inne r  suspended  ho l low pane l  nea r  the  top ,  covered  
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d .  Add i t i ona l  i n fo rma t ion  a s  t o  house s  i n  t he  a r ea .  

e .  Exposu re  t ime  o f  t he  worke r s  t o  t he  mach ine s ,  a s  so u rce  

o f  no i s e  po l l u t i on .  

V .  Mi sce l l anous  Commen t s  

T he  p roc e s s  o f  e l e c t rop l a t i ng  i nvo lve s  t he  pos s ib i l i t y  o f  

occupa t i ona l  hea l t h  ha z a r d s  because  o f  t he  emi s s io n s  o f  i no rgan i c  a nd  

o rgan i c  vapo r s .  Because  o f  t h i s  r ea s on ,  t he  D epa r tm en t  o f  Hea l t h  

r ecommen t s  t h e  fo l l owi ng  s e c u r i t y  m easu re s  t h a t  shou ld  be  t aken  i n to  

cons ide r a t i o n  shou ld  t he  p ro j ec t  i s  i m p lemen ted .  

1 .  An  adequa t e  ven t i l a t i ng  sys t em t o  r emove  a l l  t he  em i s s ions  

o f  po l l u t i ng  subs t ances  i n  one  o f  t he  e l e c t rop l a t i ng  t an k s  c on t a in ing  

ch romium.  

2 .  Adequa t e  gene ra l  ven t i l a t i on  o f  t he  work  a r ea .  

3 .  P rov ide  s a f e ty  equ ipmen t ,  a s  g loves ,  a p rons ,  eye -wash ,  s a f e t y  

shower s ,  s a f e ty  g l a s se s ,  r ubbe r  boo t s  and  s a f e ty  shoes .  

4 .  Pe r i od i c  m ed i ca l  examina t i ons  s hou l d  be  done  t o  t he  p l an t  

emp loyees  who  a r e  expos ed  t o  po t en t i a l  haza rd s .  

5 .  S t r i c  s ecu r i t y  m easu re s  shou ld  be  t aken  a t  t hose  a r e a s  w he re  

f l a m a b le  l i qu i d s  a r e  u sed .  

Ca r lo s  J imenez  B a rb e r  
Execu t i ve  D i r ec to r  
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wi th  a  f i l t e r  membrane .  The  wa te ry  s ludge  i s  pumped  t o  the  ho ld ing  t ank  a s  

a  s lug .  I t  i s  no t  a  con t inuous  f i l t e r  f low.  The  heavy  meta l  hydrox ides  

qu ick ly  s e t t l a  to  the  bo t tom,  l eav ing  a  r e l a t ive ly  c l ea r  superna tan t .  The  

superna tan t  seeps  th rough  the  f i l t e r  membrane  t o  the  ho l low cone ,  l eav ing  

beh ind  heavy  me ta l  hydrox ides  which  compac t  on  the  bo t tom.  When  s eve ra l  

f ee t  have  accumula ted ,  t he  pane l s  can  be  pumped  t o  drums  fo r  remova l  by  

commerc ia l  s cavengers .  

The  r e l a t ive ly  c l ea r  superna tan t  l i qu id  f rom the  decan t  pane l  

goes  t o  a  pH ad jus tmen t  t ank  and  even tua l ly  to  the  tube  c l a r i f i e r .  

S ince  on ly  a  few f ee t  o f  head  can  be  app l i ed  to  the  membrane ,  t he  

b ind ing  t endency  i s  e l imina ted  and  a  s imple  hos ing  o f  the  f i l t e r  su r face  

r e s to res  the  poros i ty .  

7 .9  Deve loper  

Th i s  ma te r i a l  i s  used  to  deve lop  the  image  t r ans fe r red  to  the  

c i r cu i t  boa rds .  S ince  the  deve loper  so lu t ion  cons i s t s  l a rge ly  o f  o rgan ic  

ma te r i a l ,  t he  subquen t  runn ing  r inse  wi l l  be  d i r ec ted  to  the  pH ad jus tmen t  

t ank  in  the  t r ea tmen t  p lan t  d i scha rg ing  to  the  san i t a ry  sewer .  F igure  5  

shows  the  p rocess  was te  s t r eams .  



-  S i  -

7 .10  Al te rna t ives  fo r  Disposa l  o f  Was tewa te r s  

Severa l  a l t e rna t ives  have  been  cons ide red  fo r  the  d i sposa l  o f  t he  

p rocess  and  domes t i c  was tewa te r s .  The  ma in  d i f f i cu l ty  i s  tha t  a t  th i s  t ime  

the re  i s  no  sewerage  sys tem nea r  the  s i t e  o r  Fomento ' s  p ro jec ted  Indus t r i a l  

Pa rk .  Bo th  Fomento  and  Dig i t a l  and  t he i r  consu l t ing  eng inee r s  have  been  

work ing  to  f ind  a  so lu t ion  fo r  the  f ina l  d i sposa l  o f  t he  was tewa te r s .  

A l t e rna t ives  a re  a s  fo l lows :  

(1 )  Aguad i l l a  Reg iona l  Sys tem 

Discharge  in to  the  Aguad i l l a  r eg iona l  was tewa te r  t r ea tmen t  

sys tem.  Al though  th i s  i s  the  bes t  a l t e rna t ive ,  i t  i s  on ly  a  long  t e rm 

so lu t ion ,  a s  the  Dig i t a l  p l an t  wi l l  be  in  opera t ion  wi th in  one  yea r  

whi l e  i t  wi l l  t ake  a t  l eas t  5  yea r s  fo r  the  Aguad i l l a  sys tem to  be  com­

p le ted .  The  Aguad i l l a  p l an t  i s  be ing  des igned  by  the  consu l t ing  eng inee ­

r ing  f i rm of  R .  A .  Sa r r i e ra  and  Assoc ia te s .  Schedu led  comple t ion  da te  

fo r  the  des ign  i s  1976 ,  and  i t  p robab ly  wi l l  t ake  2  add i t iona l  yea r s  t o  

comple te .  

(2 )  Quebrada  de  los  Cerdos  

The  p rocess  was te  cou ld  be  t r ea ted  to  mee t  EPA s t andards  to  

d i scha rge  in to  the  Quebrada  de  lo s  Cerdos ,  t he  nea res t  su r face  body  o f  

wa te r  f rom the  p lan t  s i t e .  Th i s  sma l l  c reek  i s  abou t  6  km f rom the  p lan t .  

Th i s  a l t e rna t ive  i s  cons ide red  a  poor  cho ice ,  a s  the  cons t ruc t ion  o f  the  

p ipe l ine  th rough  rocky  l and  would  be  expens ive .  

(3 )  Ramey  AFB B io f i l t r a t ion  P lan t  

There  a re  seve ra l  d i sadvan tages  in  th i s  a l t e rna t ive .  The  

Ramey  AFB p lan t  has  a  capac i ty  o f  1 .01  mgd ,  and  the  8 - in  l ine  to  the  

p lan t  i s  f lowing  a t  80  pe rcen t  capac i ty .  The  l i f t  s t a t ion  canno t  t ake  

any  add i t iona l  was tewa te r ,  a s  ind ica ted  by  the  r e s iden t  eng inee r  o f  the  
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A FB.  Fur ther  permis s ion  f o r  the  us e  o f  the  f ac i l i t y  i s  subjec t  t o  cance l l a ­

t i on  on  shor t  no t i ce .  

( 4 )  Sep t i c  Tank  w i t h  T i l e  F i e ld  

Th i s  i s  no t  a  g o o d  cho i ce ,  a s  th e  pr oc e s s  was te  i s  inor gan ic .  

T h i s  a l t e rna t ive  was  cons idered  a  t emporary  so lu t io n  u n t i l  the  Aguad i l l a  

r eg iona l  was tewater  sy s t em i s  cons truc ted .  

( 5 )  S ink-Ho le  on  t he  P lan t  Premise s  

Th i s  appears  t he  b es t  a l t erna t i ve  f or  th e  f ina l  d i sposa l  o f  

t h e  p roces s  and  domes t i c  was tewate r s  un t i l  th e  reg iona l  s ewerage  sy s t em i s  

comple t ed  in  about  1978 .  There  i s  a  h igh ,  huge ,  7 - f t  d iameter  na tura l  

s ink -ho l e  o n  the  l and  w hi ch  a c t s  a s  a  na tura l  dra in  f or  s torm run-o f f .  In  

f ac t ,  the  l and  n e ve r  f l oods  in  th i s  area  ma in ly  because  o f  th e  na tura l  

pas sage  o f  th e  run-o f f  through  th e  s ink -ho l e .  

Cons idera t ion  h as  be e n  g iven  t o  m a k in g  t e s t s  w i th  dy es ,  

r ad ioac t ive  mat er i a l  or  sa l t s  t o  d e term in e  the  probab le  pa th  o f  th e  wate r s  

go ing  through  the  s ink -ho l e .  T h i s ,  however ,  h as  been  imposs ib l e  because  o f  

t he  l ac k  o f  water  a t  the  s i t e .  A  cons iderab le  a mo unt  o f  water  wou ld  be  needed  

t o  make  the  t e s t .  Tes t s  u s ing  co mmo n sa l t  have  been  used  p rev iou s ly  f or  the  

d i s charge  o f  was tewater s  in to  s i n k - h o l e . *  

*The  mos t  co mple t e  t e s t  in  th i s  re spec t  w a s  made  s evera l  years  ago  by  th e  
Aqueduc t  and  Sew e r  Author i ty  f o r  t he  des ign  and  c ons t r uc t ion  o f  the  F lor ida  
was tewater  t rea tment  p lan t .  T h ere  are  no  c reeks  n or  sur face  water s  in  the  
v i c in i ty  o f  F lor ida ,  thus  i t  was  nece s sary  t o  prov ide  c omple t e  t r ea tment  
t o  t he  domes t  c  was tewater s  and  d e term in e  i f  th e  e f f luen t s  d i s charged  
through  t he  snk-ho l e  might  c on t am i n at e  the  underground  water  sources .  
The  t e s t  w a s  conduc ted  by  pas s ing  water  th rough  granu lar  sa l t  f or  th ree  
days ,  and  observ ing  the  ch lor ide - ion  concen t ra t io n  i n  th e  pub l i c  wat er  
supp l i e s  o f  F lor ida ,  Barce lone ta ,  Cruce  Dav i la  a nd  Manat i .  Prev ious  
back ground  in format ion  was  compi l ed  a s  t o  th e  ch lor ides  in  these  supp l i e s .  
No  increase  in  the  c l or ides  was  ob se r ve d  in  any  o f  the se  sy s t ems  a f t er  
the  t hree  day  t e s t -  Th i s  was  an  ind i ca t ion  tha t  th e  was tewater s  d i s charged  
through  th e  s in k -ho l e  wou ld  no t  reach  any  o f  the  pub l i c  u n d ergrou n d  water  
supp l i e s  be ing  used  b y  the  Author i ty .  
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I t  was  ou r  in t en t  to  pe r fo rm dye  t e s t s  to  abso lu te ly  de te rmine  

the  u l t ima te  c i scha rge  o f  the  s ink-ho le .  However ,  su f f i c i en t  wa te r  was  no t  

ava i l ab le  a t  the  s i t e  to  pe r fo rm these  t e s t s .  

I t  shou ld  be  cons ide red  tha t  s tud ies  made  by  t he  U.S .  Geo log ica l  

Survey  ind ica te  l i t t l e  chances  o f  an  aqu i fe r  in  the  a rea  *  and  tha t  the re  a re  

good  t echn ica l  r easons  to  be l i eve  tha t  the  s ink-ho le  d i scha rges  to  the  ocean  .  

Dig i t a l  p roposes  t o  conduc t  t he  dye  t e s t s  a t  a  l a t e r  da te  when  su f f i c i en t  

wa te r  i s  ava i l ab le  a t  the  s i t e .  

There  a re  no  underg round  wa te r  r e sources  a t  the  Aguad i l l a  a rea ,  

and  the re  a re  no  p lans ,  e i the r  by  the  Aqueduc t  and  Sewer  Author i ty  o r  by  

indus t ry  to  u t i l i ze  underg round  sources .  Al though  i t  i s  imposs ib le  t o  adequa te ly  

p red ic t  where  t he  wa te r  d i scha rged  th rough  a  s ink-ho le  even tua l ly  goes ,  i t  

does  no t  appea r  t ha t  these  would  r each  any  underg round  source  o f  wa te r  be ing  

used .  The  mos t  l og ica l  r eason ing  i s  tha t  these  wa te r s  even tua l ly  r each  the  

nea rby  ocean ,  which  c l a ims  abou t  780  mgd  o f  underg round  un tapped  wa te r .  

Geo log i s t s  have  de te rmined  tha t  the re  i s  a  head  f rom sou th  to  

nor th  o f  the  underg round  wa te r  r e sources  o f  Puer to  R ico  tha t  make  them t r ave l  

in  tha t  d i r ec t ion .  Shou ld  t h i s  theory  ho ld  t rue ,  then  i t  i s  poss ib le  t ha t  

the  wa te r s  d i scha rged  in to  the  s ink-ho le  a t  the  p lan t  p remises  wi l l  l i ke ly  

reach  the  nor th  coas t  o f  Puer to  R ico ,  wi thou t  a f fec t ing  any  underg round  source ,  

i f  any  ex i s t s .  

*  Fomento  had  p roposed  Acueduc tos  t o  conduc t  a  j o in t  p ro jec t  fo r  ob ta in ing  
deep-wa te r  in  the  a rea .  Acueduc tos  d id  no t  wan ted  t o  en te r  in to  th i s  ven tu re  
because  o f  l i t t l e  poss ib i l i t i e s  o f  ob ta in ing  the  g round  wa te r .  The  p ro jec t  
was  go ing  to  be  done  a t  a  cos t  o f  abou t  $100 ,000  to  be  sha red  by  bo th  Govern­
ment  agenc ies .  
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Dig i t a l  p roposes  t o  p rov ide  comple te  t r ea tmen t  to  the  p rocess  

was te  and  t o  i i scha rge  i t s  e f f luen t  in to  the  s ink-ho le .  A f loccu la t ion  

chamber  and  a  c l a r i f i e r  wi l l  be  p rov ided  to  t r ea t  the  inorgan ic  p rocess  

was tes .  The  p roposed  indus t r i a l  was tewa te r s  t r ea tmen t  sys tems  inc lude  

in teg ra ted  t r ea tmen t ;  ba tch  t r ea tmen t ;  e l ec t ro ly t i c  recovery  wi th  independen t  

e l ec t ro ly t i c  ce l l s  fo r  the  recovery  o f  copper ,  t i n ,  l ead  and  go ld ;  and  conven­

t iona l  chemica l  p rec ip i t a t ion  and  c l a r i f i ca t ion .  In  add i t ion ,  the re  wi l l  be  

de ion ized  wa te r  r inses  to  reduce  the  vo lume  o f  d i scha rge  f rom th i s  f ac i l i ty .  

Th i s  t r ea tmen t  sys tem compr i ses  many  o f  t he  mos t  modern  was te  t r ea tmen t  

t echn iques ,  i s  h igh ly  e f f i c i en t ,  s ign i f i can t ly  reduces  the  vo lume  o f  wa te r  

normal ly  expec ted  in  an  e l ec t rop la t ing  f ac i l i ty  o f  t h i s  s i ze  and  r e su l t s  in  

an  e f f luen t  sa t i s fy ing  no t  on ly  the  p roposed  1977  EPA S tandards ,  bu t  t he  

1983  S tandards  a s  we l l .  At t ached  a re  some  exe rp t s  f rom the  Env i ronmenta l  

P ro tec t ion  Agency  which  fu r the r  desc r ibe  the  p roposed  was te  t r ea tmen t  sys tems .  

The  domes t i c  was tewa te r s  wi l l  be  t r ea ted  to  ob ta in  a  r educ t ion  

o f  a t  l eas t  85  pe rcen t  in  b iochemica l  oxygen  demand  and  suspended  so l ids ,  a s  

r equ i red  in  the  EQB's  P roposed  Regu la t ions  fo r  Wate r  Po l lu t ion  Con t ro l ,  November  

1972 ,  and  P .L .  92 -500  o f  Oc tober  1972 ,  a s  in t e rp re ted  fo r  the  de f in i t ion  o f  

secondary  t r ea tmen t .^  Th i s  e f f luen t  wi l l  l i kewise  be  d i sca rded  to  the  s ink-ho le .  

7 .11  Geo logy  o f  S ink-Hole  

S tud ies  made  by  the  U.S .  Geo log ica l  Survey  in  San  Juan  ind ica tes  

tha t  the  rocks  cons i s t  ma in ly  o f  Aymamon l imes tone ,  Aguada  l imes tone ,  C ibao  

Format ion ,  which  i s  i t e rbedded  mar l ,  cha lk  and  l imes tone .^  

Kra r s t  f ea tu res  deve lop  where  wa te r  con ta in ing  ca rbon  d iox ide  has  

been  ab le  to  move  on  and  th rough  ca rbona te  rocks  and  to  remove  some  o f  t he  

rock  in  so lu t ion .  Al though  the  ex t remely  h igh  pe rmeab i l i ty  o f  some  ca rbona te  

rocks  r e su l t s  in  h igh  y ie lds  o f  we l l s  in  o the r  a reas  the  h igh  pe rmeab i l i ty  

causes  the  wa te r  t o  d ra in  qu ick ly  ou t  o f  the  reg ion  o r  to  g rea t  dep ths .  In  
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Bermuda ,  fo r  example ,  t he  pe rmeab i l i ty  o f  t he  nea r  su r face  l imes tone  i s  so  
g rea t  t ha t  wa te r  qu ick ly  moves  i n to  the  g round  and  l a t e ra l ly  to  the  sea ,  and  

on ly  a  th in  shee t  o f  f r e sh  wa te r  l i e s  on  the  basa l  s a l t  wa te r .  

Te rc ia ry  l imes tone  a re  widespread  ©« in  Puer to  R ico .  The  i s l and  

was  up l i f t ed  many  hundred  o f  me te r s  above  sea  l eve l  du r ing  Miocene  t ime  and  

the  l imes tones  have  been  con t inuous ly  k ras t i f i ed  s ince  then .  Because  o f  t he  

topograph ic  r e l i e f  i s  g rea t  and  the  c l ima te  i s  humid-and  t rop ica l ,  so lu t iona l  

e ros ion  and  a t t endan t  l and  co l l apse  have  r e su l t ed  in  deep  s ink-ho le  and  p ronounced  

con ica l  h i l l s ,  which  combine  to  make  t he  t e r rane  d i f f i cu l t  to  c ross .  So i l s  a re  

th in ,  e spec ia l ly  on  up land  s lopes .  The  wa te r  t ab le  i s  deep  be low up land  a reas ,  

and  l a rge  caverns  in  the  unsa tu ra ted  zone  t r ansmi t  s to rm wa te r s  t o  open ings ,  such  

a s  s ink-ho les ,  i n  the  lowland ,  where  f lood ing  may  somet imes  occur .  Because  t he  

pe rmeab i l i ty  o r  the  ca rbona te  rocks  i s  uneven ly  d i s t r ibu ted  , the  y i e lds  o f  we l l s  

r ange  g rea t ly  Large  amount s  o f  f r e sh  g round  wa te r  a re  d i scha rged  to  the  sea ,  

whi l e  some  in land  a reas  a re  shor t  o f  wa te r  because  the  runof f  qu ick ly  i n f i l t r a t e s  

to  the  subsur face  by  way  o f  the  in t r i ca te ly  d i s sec ted  su r face . 7  

7 .12  Fu tu re  Cons ide ra t ions  

I t  i s  recogn ized  tha t  more  s t r ingen t  l imi ta t ions  wi th  r ega rd  to  

e f f luen t  qua l i ty  may  be  imposed  by  the  U.S .  Env i ronmenta l  P ro tec t ion  Agency  

and  the  Env i ronmenta l  Qua l i ty  Board  in  the  nea r  fu tu re .  Cons ide ra t ion  has  

been  g iven  to  these  poss ib le  r e s t r i c t ions ,  even  though  the  spec i f i c  va lues  

a re  s t i l l  unce r t a in  a t  th i s  t ime .  At  such  t ime  Dig i t a l  w i l l  modi fy  t he i r  

p rac t i ces  and  t r ea tmen t  a s  r equ i red  to  comply  wi th  the  r ev i sed  s t andards .  
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8 .  EFFLUENT CR I TER IA  

In  November  1972  t he  E n v i ro n m en ta l  Qua l i t y  Boa rd  p r ep a r ed  i t s  p ropos e d  

r egu l a t i ons^  f o r  t he  con t ro l  o f  wa t e r  po l l u t i on .  The  s t anda rds  de f i ned  f o r  

e f f l uen t  coppe r  d i s cha rged  i n t o  l ake s  o r  r e s e r vo i r s ,  Sec .  6 . 6 . 2  o f  t he  

r egu l a t i on ,  r equ i r e  a  coppe r  concen t r a t i on  o f  0 . 02  mg /1 .  The  s t anda rd  

f o r  d r i nk ing  w a t e r  a ccep t ed  by  t he  U .S .  Pub l i c  Hea l t h  Se rv i ce s  f o r  coppe r  

i s  1 . 0 . 9  

The  E nv i ronmen ta l  P ro t ec t i on  Agency ,  f o l l owing  a  s t udy  made  unde r  Con t r ac t  

N o .  68 -01 -0592 ,  p r epa red  a  Dra f t  deve lopm en t  documen t  f o r  e f f l uen t  l im i t a t i on  

gu ide l i ne s  a nd  s t anda rds  o f  pe r fo rmance  f o r  t he  e l e c t rop l a t i ng  i ndus t r y ,  

cove r ing  coppe r ,  n i cke l ,  ch romium and  z i n c  i ons  1 0 .  B a se d  on  t h i s  r epo r t ,  

t he  Admin i s t r a t o r  o f  EPA pub l i s he d  on  Oc tobe r  5 ,  1973  t he  E f f l uen t  L imi t a t i ons  

Gu ide l i ne s  an d  S t anda rds  o f  Pe r fo rmance  and  P re t r ea tmen t  S t anda r ds  f o r  E l ec t r o ­

p l a t i ng  Po in t  Sou r c e  Ca t ego ry 1 1 ,  a s  d i r ec t ed  by  P .L .  92 -500 ,  Sec t  304 (b ) .  

Tab l e  I I I  i nd i ca t e s  t he  e f f l uen t  l im i t a t i ons  a s  p ropos e d  by  EPA.  

I t  shou ld  be  obse rved  t ha t  t he  p roposed  l i m i t a t i o n  o f  4 0  mg / s q  m o f  su r f ace  

a r ea  a s  a  max i mum ave r age  o f  da i l y  va l ue s  f o r  a ny  pe r i od  o f  30  consecu t i ve  days  

i s  50  t imes  l e s s  r e s t r i c t i v e  t ha t  t he  p roposed  va lue  a s  sugges t ed  by  t h e  EQB i n  

i t s  November  1972  s t an d a rd s .  The  EPA p roposed  r egu l a t i on  pe rmi t s  a  mix imum o f  

80  mg / s q  m f o r  m a x imum va l ue  f o r  an y  one  da y * .  Because  o f  t he se  cons ide r a t i ons ,  

i t  i s  pos s ib l e  t ha t  EQ B  wou ld  r ev i s e  t he i r  s t anda rds  i n  t he  l i gh t  o f  t h e  new 

EPA p roposed  e f f l uen t  l im i t a t i on  fo r  t h i s  t ype  o f  p roce s s  was t e .  

*The  p roposed  e f f l uen t  l im i t a t i on  va lue  o f  4 0  mg / sq  m  o f  su r f ace  a r ea  i s  
equ iva l en t  t o  abou t  1  mg /1 .  I t  i s  t he  pu rpose  o f  E PA  t o  d e f i n e  t he  e f f l uen t  
l im i t a t i on  i n  t e rms  o f  su r f ace  a r e a  r a t he r  t han  concen t r a t i on  o f  t he  me ta l l i c  
i ons  t o  p r even t  i ndus t ry  f rom a t t a i n ing  t he  r equ i r ed  s t anda rd  by  d i l u t i on .  
Th i s  app roach  i s  be ing  fo l l owe d  by  EPA i n  a l l  o f  i t s  new e f f l uen t  gu ide l i ne s .  
I t  i s  hoped ,  t oo ,  t ha t  t he  EQB w i l l  f o l l ow  t he  same  r ea son ing  i n  t h i s  r e spe c t .  
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Nicke l  i s  ano the r  me ta l l i c  ion  tha t  may  be  p resen t  in  the  p rocess  was te  

f rom Dig i t a l .  The  EPA pa ramete r  sugges ted  i s  1 .0  mg/1  fo r  p lan t s  to  be  

e s t ab l i shed .  The  p roposed  EQB r egu la t ions  do  no t  s e t  a  pa ramete r  fo r  n icke l  

9 .  STORM RUN-OFF 

Be ing  a  ru ra l  a rea ,  the re  i s  no  s to rm sewer  co l l ec t ion  sys tem a t  the  

s i t e  o r  nea r  i t .  The  a rea  r a re ly  f loods ,  ma in ly  because  o f  t he  loca t ion  o f  

the  s ink-ho le .  The  d ra inage  sys tem o f  the  p lan t  wi l l  be  cons t ruc ted  so  tha t  

the  s to rm wa te r s  fo l low the  na tu ra l  d ra inage  pa te rn  o f  t he  l and ,  thus  these  

wa te r s  even tua l ly  wi l l  go  th rough  the  ex i s t ing  s ink-ho le .  There  wi l l  be  no  

decan ta t ion  pcnds  fo r  the  run-o f f .  The  na tu ra l  d ra inage  o f  t h i s  l and  wi l l  

s e rve  fo r  th i s  purpose .  
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T A B L E  I I I  

E F F L U E N T  L I M I T \ T I O N S  G U I D E L I N E S  R E P R E S E N T I N G  T H E  D I G R E E  O F  E F F L U E N T  
R E D U C T I O N  A T T A I  1 A B L E  B Y  T H E  A P P L I C A T I O N  O F  T H E  B E S T  P R A C T I C A L  C O N T R O L  

T E C H N O L O G Y  C U R R E N T L Y  A V A I L A B L E  ( P h a s e  I ,  O c t o b e r  1 9 7 7 )  

E f f l u e n t  C h a r a c t e r i s t i c  E f f l u e n t  l i m i t a t i o n  
M a x i m u m  f o r  a n y  o n e  d a y  

m q / s q .  m .  l b / 1 0 ° s q . f t .  

C o p p e r  ( C u )  
N i c k e l  ( N i )  
C h r o m i u m ,  h e x a v a l e n t  ( C r  )  
C h r o m i u m ,  t o t a l  ( C r t )  
Z i n c ,  ( Z n )  
C y a n i d e ,  o x i d a b l e  ( C N )  
C y a n i d e , t o t a l  ( C N )  
S u s p e n d e d  s o l i d s  ( S S )  

W i t h i n  t h e  r a n g e  o f  6 . 0  t o  9 . 5  

80 
80 
8 

80 
80 

80 
2 , 4 0 0  

1 6 . 4  
1 6 . 4  

1 . 6  
1 6 . 4  
1 6 . 4  

1 . 6  
1 6 . 4  

4 9 1  

C o p p e r  ( C u )  
N i c k e l  ( N i )  
C h r o m i u m ,  h e x a v a l e n t ( C r  )  
C h r o m i u m ,  t o t a l  ( C r t )  
Z i n c ,  ( Z n )  
C y a n i d e ,  o x i d i z a b l e  ( C N )  
C y a n i d e ,  t o t a l  ( C N )  
S u s p e n d e d  S o l i d s  ( S S )  

E f f l u e n t  l i m i t a t i o n  
M a x i m u m  a v e r a g e  o f  d a i l y  v a l u e s  
f o r  a n y  p e r i o d  o f  3 0  c o n s e c u t i v e  

m q / s q .  m .  l b / 1 0 ° s q . f t .  

4 0  8 . 2  
4 0  8 . 2  
4  0 . 8  

4 0  8 . 2  
4 0  8 . 2  

4  0 . 8  
4 0  8 . 2  

1 , 2 0 0  2 4 0  

P H  W i t h i n  t h e  r a n g e  o f  6 . 9  t o  0 . 5  
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10 .  AIR  POLLUTIO N  CONSI DERATI ONS 

Tw o  bo i l e r s ,  e ach  95  hp ,  a r e  expec t ed  f o r  t h i s  p r oc e s s  a nd  one  i s  a  spa r e .  

A  bo i l e r  o pe ra t i ng  unde r  l oa d  w i l l  cons um e  l e s s  t han  30  ga l  pe r  h r  o f  l i gh t  o i l .  

Bur n i ng  0 . 5  pe r cen t  su l fu r  ke ro se ne  t h i - s  mus t  be  cons ide r ed  a " m ino r  sou rce"  

acc o r d ing  t o  t he  de f i n i t i on  o f  t h e  Env i ronm e n ta l  Qua l i t y  Boa rd  a s  i nd i ca t ed  i n  

t he  Regu l a t i ons  f o r  t he  Con t r o l  o f  A i r  Emis s ions .  

T he  bo i l e r s  a r e  C leave r  B r ooks  f i r e - t ube .  The  d e s ig n  p r e s su re  i s  1 5  p s ig .  

The  ven t  s t a ck  w i l l  have  a  d i am e te r  o f  12  i n .  I t  w i l l  ope r a t e  w i th  a  1 5  pe r cen t  

exce s s  a i r .  S t a ck  he i gh t  i s  20  f t .  

T he  ke ro sene  w i l l  be  i n t roduced  a round  t he  pe r i phe r y  o f  t he  bu rne r  a t  t h e  

f r on t ,  an d  be  t h rough ly  mixed  t h rough  vo r t ex  mix ing  vanes  a t  t he  t h r o a t  w i th  a  

p r ima ry  c ombus t i on  a i r  s upp l i ed  by  a  b l ower  moun ted  i n t eg r a l l y  w i th  t he  bu rne r .  

Max imum r a t e  o f  ke r o s e ne  f eed  w i l l  be  30  ga l  pe r  h r .  The  va po r s  go i ng  

ou t  t he  s t a ck  w i l l  cons i s t  mos t l y  o f  ho t  a i r ,  wa t e r ,  c a rbon  d iox ide ,  su l fu r  

d iox i de  an d  o the r  ga s e ous  p r oduc t s  o f  combus t i on .  S ince  t h e  p ro du c t s  o f  

combus t i on  a r e  i ne r t ,  and  s i nce  t he  amon t  o f  ke ro sene  t o  be  bu rned  i s  sma l l ,  

i t  i s  cons ide r ed  t ha t  no  emi s s ion  co n t r o l  equ ipmen t  i s  n ece s sa r y .  The  bo i l e r  

w i l l  be  ope ra t ed  on ly  f o r  ab o u t  8  h r s  da i l y .  

11 .  SOLID WASTES 

So l i d  was t e s  w i l l  be  gene ra t ed  f rom t he  pack ing  ma t e r i a l s  and  f r om t he  

p roce s s  wa s t e .  The  was t e s  f rom t he  pack ing  ma te r i a l  w i l l  cons i s t  o f  pape r  

and  p l a s t i c ,  wh i l e  t he  p roce s s  w a s t e  w i l l  gene ra t e  s l udge ,  ma i n l y  me t a l l i c  

hyd rox ide s .  Es t ima t ed  ge ne r a t i on  o f  s o l i d  was t e s  i s  2 ,000  l b s .  pe r  m o n th  f o r  

t he  pack ing  ma t e r i a l .  No  r e a sonab l e  e s t ima t e  can  be  made  o f  t h e  s l udge  a t  

t h i s  t i me ,  a s  i t  mus t  be  d e t e r min ed  by  p l a n t  expe r i ence  and  t he  e f f l uen t  

s t anda rds  t o  b e  p romu lga t ed ,  a l t hough  i t  c a n  be  s t a t ed  t ha t  w i l l  be  abou t  

1 , 300  ga l  pe r  mo n th .  
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So l id  was t e  gene ra t i on  and  d i sposa l  a r e  i nd i ca t ed  i n  Tab l e  IV .  

TABLE IV  

GENERATION OF  SOLID WASTES 
(Af t e r  Ope ra t i ons )  

Typ e  Me thod  o f  D i sposa l  Quan t i t y  Lb s / d ay  

Of f i c e  T ra sh  Con t r ac t  5 0  

Ca rdboa rds  Con t r ac t  500  

C a fe t e r i a  Con t r a c t  100  

1 ,300  ga l /mo  o f  s l udge  t o  be  r e cove red  by  s c a venge r s  

The re  w i l l  be  n o  i nc ine r a to r  f o r  t he  bu rn ing  o f  t r a sh .  I t  i s  p ropose d  

t o  m ake  a  con t r ac t  w i th  a  p r i va t e  company .  A l l  s o l i d  was t e s  w i l l  be  co l l e c t ed  

and  s t o r ed  i n  c lo sed  con t a i ne r s .  A  p r i va t e  con t r ac to r  w i l l  p i ck -up  a nd  d i spose  

o f  t he  was t e s .  The  f i rm  t o  be  con t r ac t ed  mus t  be  app r oved  t o  conduc t  t h i s  t ype  

o f  bus ine s s  acco rd ing  t o  t he  l a ws  r e gu l a t i on  o f  t h e  agenc i e s  o f  t he  Commonwea l t h  

o f  Pue r to  R ico .  

Once  t he  p l an t  i s  i n  ope ra t i on ,  s o l i d  was t e s  f rom t he  o f f i c e s ,  c a f e t e r i a  

and  pack ing  was t e s  w i l l  be  p roce s sed  t h rough  s t a t i ona ry  compac t i on  equ ipmen t  

be f o r e  u l t i m a t e  d i sposa l  a t  t he  Ag u ad i l l a  s an i t a ry  l and f i l l .  Th i s  equ ipmen t  

w i l l  i nc lude  a  sn r edde r ,  a  compac to r ,  and  a  c l o sed  30  yd .  con t a ine r .  

The  t h i ckened  and  de w a t e r e d  s l udge  w i l l  be  pumped  t o  d rums  o r  t o  a  

t ank  t r u ck  f o r  hau l - aw ay  and  d i sposa l  a s  s an i t a ry  l and f i l l .  P r ev ious  expe r i ence  

ha s  i nd i c a t e d  t ha t  t h i s  s l udge ,  wh i ch  i s  p r ima r i l y  hyd rox ide s  a nd  ox ide s  o f  

coppe r ,  l e ad ,  t i n  and  n i cke l ,  i s  ve ry  i n s o lub l e ,  a nd  ha s  n o t  con t amina t ed  

wa t e r  sou rc e s .  I n  add i t i on ,  D i g i t a l  i s  d i s cus s ing  w i th  som e  s cavenge r s  and  

r e f i ne r s  i n  Pue r to  R i co ,  t he  pos s ib i l i t y  o f  r e c yc l i ng  o r  r e c l a iming  t h i s  w a s t e .  
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HYDROGEOLOGIC INVESTIGATION AT DIGITAL'  S  PLANT SITE 
AGUADILLA,  PUERTO RICO 

INTRODUCTION 

The  p resen t  geo log ic  inves t iga t ion  was  conduc ted  a t  the  reques t  o f  

Eng inee r  Ramon  M.  Guzman ,  Consu l t an t  San i t a ry  Eng inee r  fo r  the  Dig i t a l  

Equ ipment  Corpora t ion .  

The  purpose  o f  the  inves t iga t ion  i s  to  de te rmine  the  hydrogeo log ic  

cond i t ions  r eg iona l ly  and  a t  the  p ro jec t  s i t e ,  p lac ing  emphas i s  on  the  

capab i l i ty  o f  an  ex i s t ing  cavern  o r  s inkho le  ( cave - in )  t o  a s s imi la t e  the  

impos i t ion  o f  a  d i scha rge  o f  thousands  o f  ga l lons  o f  wa te r  da i ly  de r ived  

f rom t r ea ted  was tes  and  unre ta rded  run-o f f .  

The  run-o f f  o r  d i scha rge  wi l l  o r ig ina te  a t  th ree  (3 )  ma in  po in t s :  

a .  From imper iv ious  su r faces  o r  bu i ld -up  a reas  wi th in  the  Dig i t a l ' s  

p roper ty .  

b .  F rom t r ea ted  sewage  and  indus t r i a l  was tes ,  a l l  o r ig ina t ing  wi th in  

the  Dig i t a l ' s  p roper ty  and  f rom Dig i t a l ' s  ope ra t ions .  

c .  From na tu ra l  g round  run-o f f .  

The  ex i s t ing  s inkho le  and  cave  was  pene t ra t ed  and  s tud ied  to  de te rmine  

i t s  capac i ty  to  a s s imi la t e  the  p roposed  unre ta rded  run-o f f  and  was te  d i scha rge .  

An  inven to ry  o f  t he  wa te r  we l l s  i n  the  reg ion  was  made  and  sc i en t i f i c  

ed i t ing  and  in t e rp re ta t ion  o f  ava i l ab le  l i t e ra tu re  on  g round  wa te r  r e sources  

was  a l so  conduc ted .  

The  s tudy  compr i sed  geo log ic  f i e ld  work ,  t he  eva lua t ion  o f  pe r t inen t  

c l ima to log ica l  and  pedo log ica l  da ta ,  and  ana lys i s  o f  r e l a t ed  l i t e ra tu re  o f  the  

underg round  hydro log ic  r e sources  o f  the  r eg ion .  
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SCOPE OF  THE PROBLEM 

The  D ig i t a l  Equ ipmen t  Co rpo ra t i on  sha l l  occupy  pa r t  o f  a  55  a c r e s  f a rm  i n  

t he  mun ic ipa l i t y  o f  Aguad i l l a  (See  l oc a t i on  map) .  The  t opog raph i c  con f igu ra ­

t i on  o f  t h i s  p rope r ty  cons i s t s  o f  gen t l y  t o  undu l a t i ng  c oa s t a l  t e r r aced  t e r r a in  

i n t e r rup t ed  occa s iona l l y  by  t yp i ca l  l imes tone  r i dges  and  s i nkho l e ,  c aved - in  

ch amb e r s  o r  ba s in - l i ke  dep re s s ions  r e su l t i ng  f rom wa te r  so lu t i on  o f  t h e  unde r l y ­

i ng  l imes tone  t e r r a in .  

Due  t o  t he  a bs e nc e  o f  a  ma i n  t r unk  sys t em t h a t  c a n  adequa t e ly  d i spose  o f  

s t o rm  runo f f  a nd  t r e a t ed  was t e s ,  t h e  D i g i t a l  Co rpo ra t i on  h a s  p ropos e d  t he  u s e  o f  

a  de e p  n a t u r a l  dep re s s ion  o r  c a ve d - in  c ha mber  a s  a  d r a in  ou t l e t  f o r  200 ,000  

ga l l ons  o f  was t e  w a t e r s  o r i g i n a t i n g  i n  t he  cou r s e  o f  i t s  da i l y  ope ra t i on .  

D ig i t a l  i s  a l so  p ropos ing  t o  u se  t he  s i nkho l e  a s  a  s t o rm  d r a in  ou t l e t  o f  s t o rm  

run -o f f  co l l e c t ed  i n  app rox ima te ly  130 ,000  sq .  f t .  o f  impe rv ious  su r f ace s  o r  

bu i l t - up  a r ea s .  These  sou rce s  s ha l l  cons t i t u t e ,  f o r  a l l  p r ac t i c a l  pu rpose s ,  

t h e  wa t e r shed  whose  un re t a rded  run -o f f  w i l l  be  i npounded  i n to  t he  s i nkho l e .  

Thus ,  t h e  fo l l o wing  an a l y s i s  w i l l  be  a imed  a t  de t e rmin ing  t he  capac i t y  o f  t he  

s i n k h o l e  t o  r ece ived  t h i s  un re t a rde d ,  r un -o f f ;  t he  hyd r oge o l og i c  cond i t i on  o f  

t he  r eg ion  an d  pos s ib l e  adve r se  en v i r o n men ta l  e f f ec t s  r e su l t i ng  f rom t he  d i s ­

cha rge  w i l l  a l so  be  d i s cus sed ,  on  t he  ba s i s  o f  conven i ence ,  w i th  t he  o r i g ina l  

p roposa l .  

SURFACE SOIL  

Loca l l y ,  t h e  uppe r  Aymamon  l imes tone  i s  ove r l a in  by  a  l oose  t o  s emi - c onso l i ­

da t ed  r edd i sh  b rown  t o  g r ay i sh  b rown  s andy  c l ay  loam.  Th i s  so i l  h o r i zo n  i s  

de r i ved  f rom o ld  mar ine  s ed imen t s  and  a  mix tu r e  o f  ma t e r i a l  washed  f rom t he  

up l an d .  
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The  su r face  so i l  l aye r  i s  de f i c i en t  in  n i t rogen  and  phosphorus .  I r r iga ­

t ion  i s  requ i red  dur ing  ce r t a in  pa r t s  o f  t he  yea r  e spec ia l ly  dur ing  the  pe r iod  

o f  Februa ry - June .  The  ma te r i a l  ,  be low 18  inches  in  dep th ,  i s  r e l a t ive ly  s t i f f  

and  compac t  t ha t  i t  in t e r fe res  wi th  the  normal  deve lopment  o f  roo t s  and  the  

pe rco la t ion  o f  wa te r .  

The  so i l  hor i zon  i s  i r r egu la r  in  dep th  bu t  a  maximum hor i zon  o f  18  f ee t  

was  l oca ted  a t  the  Dig i t a l  p l an t  s i t e  be fo re  r each ing  the  l imes tone  basement .  

Spo t s  o f  f ine  loose  sand  in te rmixed  wi th  s i l t  were  no t i ced  sporad ica l ly  

over  the  dominan t  c l ay  loam su r face  so i l .  

LOCAL GEOLOGY 

At  t he  wave-cu t  t e r r ances  which  cha rac te r i zes  the  f l a t  to  undu la t ing  

topograph ic  se t t ing  o f  mos t  o f  the  nor thcen t ra l  t o  nor thwes te rn  coas ta l  

p l a ins  o f  Puer to  R ico ,  a  med ium bedded  r a the r  mar ly  l imes tone  un i t ,  known 

a s  upper  Aymamon l imes tone ,  ou tc rops  un i fo rmly  th roughou t .  

At  t he  loca l i ty  o f  the  Dig i t a l ' s  p roper ty ,  nea r  the  communi ty  o f  San  

Anton io , the  t rue  l imes tone  hor i zon  i s  covered  wi th  an  i r r egu la r  venee r  o f  

g ray-b rown to  redd i sh -b rown sandy  c l ayey  so i l  and  some  l imes tone  debr i s .  

Bor ing  in fo rmat ion  ind ica tes  tha t  the  th ickness  o f  the  unconso l ida ted  so i l  

hor i zon  va r i e s  be tween  two  (2 )  t o  e igh teen  (18)  f ee t .  Undernea th  the  

semi -conso l ida ted  so i l  l i e s  a  hor i zon  o f  wea the red ,  cha lky  to  mar ly  l ime­

s tone ,  f r i ab le  in  compe tence .  

The  Aymamon l imes tone  i s  genera l ly  o f  f ine  c rys ta l l ine  sha rp ly  de f ined  

bedd ings  o f  two  (2 )  t o  th ree  (3 )  me te r s  t h i ck .  Reg iona l ly ,  t h i s  bed  d ips  

( inc l ined)  un i fo rmly  due  nor th ,  two  to  th ree  (2  to  3 )  degrees ;  see  p ro f i l e  

A-A ' .  
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The  subsu i  f ace  l imes tone  i s  honeycombed  wi th  so lu t ion  cav i t i e s  and  

ma jo r  cave rn  ne twork  th ru  which  mos t  o f  t he  in te rna l  d ra inage  i s  channe ld  

downward  and  i r  t o  the  upper  aqu i f i e r  which  l i e s  seve ra l  f ee t  above  sea  

l eve l .  

S t ruc tu ra l ly  the  Aymamon l imes tone  has  been  l i t t l e  a f fec ted  by  o rogen ic  

o r  se i smic  ac t iv i t i e s  thus ,  i t  i s  l i t t l e  defo rmed .  As  t o  t ens ion  jo in t s  o r  

f au l t  s ca r ,  i f  any  ex i s t ed  due  to  up l i f t  o r  se i smic  movement ,  has  long  been  

ob l i t e ra t ed  due  to  the  capac i ty  o f  t h i s  l imes tone  to  r ead i l ly  recement  o r  

sea l  i t s e l f  in  the  same  manner  t ha t  i t  i s  r ead i ly  suscep t ib le  t o  so lu t ion  

ac t iv i ty .  

At  t he  p roper ty  to  be  deve loped  a l l  the  s t r a t ig raph ic  and  l i t ho log ica l  

f ea tu res  which  cha rac te r i ze  the  Aymamon l imes tone  may  be  apprec ia t ed  f rom 

exposures  o f  the  hor i zon  a t  a  deep  co l l apsed  s inkho le  which  ex i s t s  wi th in  

the  p roper ty  boundar i e s  and  a t  nea rby  road  cu t s  and  c l i f f s .  

Fea tu res  o f  a  we l l  deve loped  Kar tz  topography ,  typ ica l  o f  t he  Aymamon 

l imes tone ,  a re  concea led  undernea th  the  t e r race  sed imen t s .  Sporad ica l ly ,  

s inkho les  and  s imi la r  so lu t ion  depress ions  a re  exposed  a t  the  su r face  

ind ica t ing  tha t  the  co l l apse  a re  p robab ly  pos t -qua te rna ry  in  age  o r  tha t  

in t e rconnec t ing  so lu t ion  passages  a re ,  o r  were  o f  cons ide rab le  d imens ions  a s  

to  be  ab le  to  fu l ly  funne l  accumula ted  t e r race  sed imen t s  dur ing  qua te rna ry  

t ime .  

In f i l t r a t ion  and  underg round  d ra inage  o f  su r face  wa te r s  i s  so  we l l  

deve loped  tha t  c reeks  o r  ma jo r  s t r eams  a re  r a the r  r a re  in  the  reg ion  a l though  

a  we l l  d i s t r ibu ted  annua l  r a in fa l l  o f  59  inches  f a l l s  in  the  reg ion .  
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SUBSURFACE MAT, R RESOURCES 

Regionally, the internal drainage is well developed. Major rivers and 

creeks are scarce and the few that exist, like Los Cedros Creek, surrenders 

a great deal of its channel flow to the permeable Aymamon limestone. A 

reservoir project on the northern extremes of the Los Cedros Creek resulted 

in a complete or total failure due to the intense percolation into the under­

lying limestone. With a precipitation of 65 to 70 inches a year, the region 

is considered sub-humid to semi-arid and an ample irrigation works has been 

established. 

EVALUATION OF THE SINKHOLE AND CAVE AS A DRAINAGE OUTLET 

The general geologic profile and location of the sinkhole at Digitals 

is shown in cross section A-A. 

Two men penetrated the cave located at the bottom of the sinkhole with 

the purpose of determining its internal structural geologic features such as 

joints, faults or analogous structural weaknesses that could be present along 

the caves ceiling and walls. The detrimental aspects, from an engineering 

geologic point of view or potential hazards due to weak ceiling zones along 

the cave trend or zones of influence were also analyzed. Below is an account 

of the cave exploration and survey conducted. 

The sinkhole is the natural drainage outlet for over 60 surrounding acres 

of pasture sandy clay loam terrain. It was invariably created as a result of 

a roof collapse of a major local cave system. The dimensions of the main 

sinkhole shaft are as follow: 

Cylindrical in shape and thirteen (13) feet deep and seven (7) feet in 

diameter. At the base of the sinkholes a small chamber trending east northeast 
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and  approx imate ly  f i f t een  (15)  f ee t  in  dep th  and  seven  (7 )  f ee t  f rom ce i l ing  

i s  the  on ly  access ib le  and  opened  chamber  o f  wha t  seems  to  be  a  con t inuous  

bu t  deep  sea ted  so lu t ion  ne twork .  An  add i t iona l  so lu t ion  sha f t  d ropp ing  

e igh t  (8 )  f ee t  ve r t i ca l ly  i s  loca ted  a t  the  end  o f  the  f i f t een  (15)  f ee t  

chamber .  Th i s  l a t e s t  sha f t  i s  pa r t i a l ly  c logged  wi th  so i l  and  l imes tone  

debr i s  and  i s  the  main  d ra inage  way  fo r  s to rm su r face  run-o f f  o f  the  

su r round ing  p roper ty .  There  a re  thus  ind ica t ions  tha t  lower  chambers  o r  

subsur face  passages  con t inues  a t  lower  hor i zons .  Cons ide r ing  tha t  the  

ac tua l  d ra inage  o f  the  su r round ing  ac res  has  been  se rved  by  the  ex i s t ing  

s inkho le  fo r  hundred  o f  yea r s ,  and  due  to  the  h igh ly  pe rmeab le  and  ex tens ive  

geo log ic  ma te r i a l  occuppy ing  the  immedia te  subsur face  hor i zon ,  i t  i s  conc luded  

tha t  the  s inkho le  wi l l  be  ab le  to  a s s imi la t e  the  unre ta rded  run-o f f  and  was te  

wa te r s  d i scha rges  tha t  wi l l  be  imposed  by  t he  new Dig i t a l ' s  f ac i l i t i e s .  

Recommenda t ions  he re in  ou t l ined  shou ld  be  obse rved  to  p reven t  demaging  

the  in t e rna l  d ra inage  ou t l e t s  wi th  excess ive  sed imen ta t ion .  No o the r  na tu ra l  

o r  a r t i f i c i a l  d i scha rge  ou t l e t  i s  ava i l ab le  nea r  the  p roposed  p lan t  s i t e  tha t  

cou ld  be  cons ide red  l eas t  damaging  to  the  env i ronment  than  the  ex i s t ing  s inkho le .  

I t  i s  to  be  expec ted  tha t  the  na tu ra l  d ra inage  wa te r s  and  fu tu re  impos i t ion  o f  

s to rm and  was te  wa te r s  shou ld  pass  th rough  a  na tu ra l  f i l t r a t ion  and  pur i f i ca t ion  

l aye r  o f  unconso l ida ted  hor i zon  be fo re  in t eg ra t ing  i t s e l f  to  the  wa te r  t ab le  

in t e r face  nea r  the  coas t .  

I t  i s  expec ted  tha t  due  to  the  nor thward  t r end  o f  the  majo r  so lu t ion  

open ings  o f  the  t e r t i a ry  l imes tones  be l t  in  Puer to  R ico ,  t r ea ted  was te  wa te r s ,  

d i scha rged  in to  the  Dig i t a l s  s inkho le  sha l l  undergo  an  add i t iona l  degree  o f  

f i l t r a t ion  be fo re  r each ing  i t s  f ina l  po in t  nea r  sea  l eve l .  

Bo th ,  t he  t r end  o f  the  majo r  so lu t ion  cav i t i e s  and  the  d ip  o f  the  l imes tone  

s t r a t a ,  toge the r  wi th  the  c l a s i c  hydros ta t i c  g rad ien t  o f  t he  l imes tone  un i t s  o f  
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nor then  Puer to  R io ,  a l lows  fo r  a  nor thward  t r ave l  and  d i scha rge  o f  underg round  

wa te r  in  the  r eg ion .  

OTHER CONSIDERATIONS 

I t  i s  no t  expec ted  tha t  underg round  so lu t ion  chambers  o r  caverns  p resen t  

po ten t i a l  s t ruc tu ra l  p rob lems  to  the  p roposed  bu i ld ing  f ac i l i t i e s .  The  upper  

hor i zon  o f  the  Aymamon l imes tone  un i t  ou tc ropp ing  in  the  reg ion  i s  r a the r  

mar ly  and  consequen t ly  a  so i l  fo rming  l imes tone  r a the r  than  a  p ro l i f i c  cave  

fo rming  l imes tone .  In  add i t ion  a  deep  so i l  hor i zon  ove r l i e s  the  l imes tone  

un i t  a t  the  Dig i t a l s  s i t e .  Thus ,  any  cavernous  con t inu i ty  i f  i t  ex i s t s  i s  

deep  sea ted  and  o f  no  po ten t i a l  haza rd  to  the  p roposed  s t ruc tu re  and  f ac i l i t i e s .  

The  smal l  a reas  where  subs idence  have  occur red  dur ing  the  geo log ic  pas t  

wi th in  the  p ropery  in  ques t ion  a re  ou t l ined  in  the  accompany ing  geo log ic  map .  

Th i s  depress ion  a re  s t ab i l i zed  and  no  s ign  o f  r ecen t  subs idence  movement  was  

ev idenced  dur ing  the  geo log ic  inspec t ion .  

Dur ing  and  a f t e r  the  cons t ruc t ion  phase ,  conse rva t ion  p rac t i ces  shou ld  be  

adop ted  to  p ro tec t  the  s inkho le  f rom po ten t i a l  damages .  P lugg ing  the  s inkho le  

o r  pa r t i a l ly  obs t ruc t ing  i t s  d ra inage  a r t e r i e s  wi th  sed imen t - l adden  run-o f f  

wa te r  may  r e su l t . i f  no  p rov i s ions  a re  adop ted  dur ing  the  ea r th  movement  a c t iv i t i e s .  

Such  p rov i s ions  may  be  a t t a ined  by  pond ing  the  p r inc ipa l  d ra inage  gu l l i e s  so  a s  

to  a t t a in  sed imen ta t ion  o r  decon tamina t ion  o f  excess ibe  sed imen t s  be fo re  d i scha rg ­

ing  in to  s inkho le  

The  ex i s t ing  sha f t  i s  pa r t ly  c logged  wi th  mar ly  so i l  and  l imes tone  f r agments  

de r ived  f rom the  co l l apsed  roof  and  f rom the  d ra inage  bas in .  Thus ,  a  g rea t  dea l  

o f  so i l  and  so i l  fo rming  geo log ic  ma te r i a l  i s  found  a t  the  bo t tom o f  the  s inkho le  

and  in  the  d ra inage  sha f t .  I t  shou ld  be  expec ted  tha t  such  sed imen ta t ion  mus t  
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have  been  p ro longed  ex t ens ive ly  by  r unn ing  wa t e r  t o  t he  l ower  subsu r f ace  

so lu t i on  channe l s .  

CONCLUSIONS AND RECOMMENDATIONS 

T he  f o l l o w i ng  en u mera t ed  i t ems  cove r s  t he  mos t  impor t an t  h ig h l i g h t s  

w i th  r e spec t  t o  t he  h y d r o g eo lo g i c  s t udy  conduc t ed  a t  t he  p ro p o sed  D ig i t a l ' s  

p l an t  s i t e  i n  Aguad i l l a .  

I .  Wi th  r e spec t  t o  t he  s i nkho l e :  

1 .  A s i nkho l e  l oc a t e d  w i th in  t he  p rope r ty  t o  be  deve loped  cons i s t s  

o f  a  caved - in  c e i l i ng  i n  a  l imes tone  fo rma t ion  known  a s  Aymamon .  Th i s  de ­

p re s s ion  i s  t he  na tu r a l  d r a in ag e  ou t l e t  f o r  ove r  60  a c r e s  o f  f l a t  t o  undu l a t i ng  

t e r r a in  a nd  can  be  f avo rab ly  u s ed  t o  d i cha rge  s t o rm  and  t r e a t ed  was t e  f r om 

t he  p roposed  D ig i t a l ' s  ope ra t i on .  

2 .  The  Aymamon  l imes tone  i s  r i dd l e  w i th  so lu t i on  open ings ,  channe l  

ne tw orks  a nd  a  f avo rab l e  hyd r a u l i c  g r ad i en t  due  t o  i t s  s l i gh t  i nc l i na t i on  

no r thward .  Thus ,  t h e  s i nkho l e  can  w i th s t and  impos i t i on  o f  a  f a s t ,  un re t a rded  

run -o f f  wh ich  w i l l  m ove  r a t he r  f a s t  t o  lower  ho r i zons  and  ev en tu a l l y  t o  

d i s cha rge  po in t  a l ong  t he  coas t  1 . 5  m i l e s  a way .  

3 .  Dur ing  cons t ruc t i on  phase ,  m easu re s  shou ld  be  imp lemen ted  t o  

avo id  s ed imen t  l a d d en  wa t e r s  f rom r each ing  t he  s i nkho l e  and  p lugg ing  t h e  so lu ­

t i on  open ing  w i th  s ed imen t s  and  t he r eby  r e duc ing  i n f i l t r a t i on  r a t e s  o f  t he  same .  
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12 .  FIRE PROTt  CTION 

Adequa te  and  dependab le  wa te r  wupp ly  i s  e s sen t i a l  fo r  f i r e  sa fe ty .  

The  0 .2  mgd  t o  be  used  by  t he  p lan t  t akes  in to  cons ide ra t ion  the  wa te r  

needs  fo r  f i r e  p ro tec t ion .  The  l i ne  f rom the  Aguad i l l a  f i l t r a t ion  p lan t  

wi l l  r each  the  p lan t  wi th  a  p ressu re  o f  abou t  60  ps ig  and  wi l l  ca r ry  

abou t  1  mgd .  There  wi l l  be  a  f i r e  sp r ink le r  sys tem in  a l l  the  bu i ld ings  and  

two  250 ,000  ga l  s to rage  t ank  wi l l  p rov ide  wa te r  fo r  f i r e  pumps .  

13 .  NOISE 

13 .1  Dur ing  Cons t ruc t ion  

I t  i s  expec ted  tha t  the re  wi l l  be  a  cons ide rab le  amount  o f  

cons t ruc t ion  ac t iv i ty  on  the  s i t e  tha t  wi l l  r e su l t  in  some  no i se  con t r i ­

bu t ion  to  the  a rea  dur ing  a  pe r iod  o f  abou t  15  months .  The  no i se  wi l l  

r e su l t  f rom the  normal  ac t iv i ty  o f  ea r th  movers ,  t rucks  and  equ ipment  

a s soc ia t e s  wi th  p lacement  o f  concre te .  

13 .2  Af te r  Cons t ruc t ion  

The  on ly  equ ipment  t ha t  wi l l  genera te  no i se  a re  two  smal l  

compresso r s ,  each  50  hp .  The  Dig i t a l  p l an t  a t  San  German  i s  loca ted  

acc ross  a  new u rban iza t ion .  Noise  compla in t s  have  nev t r  been  r ece ived  

f rom the  ne ighbor ing  r e s iden t s .  

The  on ly  inc rease  in  no i se  l eve l  wi l l  r e su l t  f rom the  add i t iona l  

t r a f f i c  f rom ca r s  u t i1 ized  by  the  p lan t  employees  and  v i s i to r s .  Th i s  wi l l  

be  l imi ted  to  the  schedu led  hours  o f  ope ra t ion  when  t he  employees  a r ive  

a t  the  p lan t  fo r  work .  The  ca r s  wi l l  be  a t  the  pa rk ing  lo t ,  genera t ing  no  

no i se ,  fo r  a lmos t  a l l  the  8hr  sh i f t s .  

I t  i s  Dig i t a l  po l i cy  to  comply  wi th  the  indus t r i a l  no i se  

s t andards  o f  the  Walsh-Hea ly  Ac t  and  0SHA.  In  f ac t ,  Dig i t a l  w i l l  no t  

purchase  manufac tu r ing  equ ipment  whose  sound  l eve l  exceeds  85  DdA fo r  
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a  dura t ion  o f  e igh t  hours  pe r  day .  

The  genera t ion  o f  no i se  in  a  p lan t  o f  t h i s  type  i s  min imal .  

D ig i t a l ' s  p lan t  in  San  German ,  wh ich  has  s imi la r  ope ra t ions  i s  loca ted  

ac ross  the  s t r ee t  f rom a  midd le  c l a s s  r e s iden t i a l  ne ighborhood  and  no  

compla in t s  o f  no i se  have  eve r  been  r ece ived .  

14 .  TRAFFIC 

Noise  l eve l s  wi l l  be  be low the  no i se -exposure  l imi t s  r equ i r ing  opera to r  

p ro tec t ion  o r  l imi ted  exposure  t imes  fo r  the  worker s .  

There  wi l l  be  an  inc rease  in  t r a f f i c  on  PR Rds  459  and  467  l ead ing  to  

the  p lan t  in  Aguad i l l a .  Th i s  inc rease  in  t r a f f i c ,  abou t  300  ca r s  pe r  day ,  

wi l l  r e su l t  in  add i t iona l  no i se  and  add i t iona l  au tomobi l e  emiss ions .  Th i s  

wi l l  be  l imi ted  p r imar i ly  to  the  " rush"  hour  be fo re  and  a f t e r  work  and  i s  

unavo idab le .  

T ra f f i c  th rough  th ree  roads  i s  ve ry  low,  wi th  an  ADT o f  l e s s  than  

1 ,000 ,  accord ing  to  s tud ies  made  by  the  Highway  Author i ty .  

There  a re  no  pub l i c  buses  se rv ing  the  a rea ,  thus  mos t  o f  t he  p lan t  

employees  wi l l  go  to  work  u t i l i z ing  the i r  own veh ic le s .  Some o f  t he  

employees  wi l l  u t i l i ze  a  "poo l"  sys tem,  and  in  th i s  way  the  number  o f  

veh ic le s  wi l l  be  r educed .  However ,  no  p red ic t ion  can  be  made  o f  t he  number  

o f  employees  t ha t  wi l l  go  to  work  in  "poo l"  veh ic le s  a t  th i s  t ime .  

Transpor ta t ion  wi th in  the  p lan t  p remises  wi l l  be  p rac t i ca l ly  n i l .  

15 .  CONSIDERATIONS AS TO SAFETY OF OPERATIONS AND PLANT EMPLOYEES 

Cons ide ra t ions  were  g iven  in  the  p repa ra t ion  o f  the  des ign  and  

ope ra t ions  to  be  conduc ted  to  the  sa fe ty  and  hea l th  o f  p l an t  employees .  

I t  was  necessa ry  to  cons ide r  the  p lan t  env i ronment ,  a s  a  whole ,  a s  we l l  a s  

the  su r round ing  env i ronment  wi th  r ega rd  to  hea l th  and  sa fe ty  o f  ne ighbor ing  

ru ra l  a reas .  In  t h i s  r e spec t  p l an t  loca t ion ,  p lan t  l ayou t ,  des ign ,  cons t rue -
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t i on ,  main tena i  ce  and  ope ra t ions  dur ing  and  a f t e r  cons t ruc t ion  o f  the  

f ac i l i ty  were  a l l  p lanned  wi th  cons ide ra t ion  o f  the  Env i ronment .  

A de ta i l ed  t echn ica l  s tudy  was  made  fo r  p ro tec t ing  the  su r round ing  

communi ty .  A bu f fe r  zone  i s  requ i red  fo r  the  p roc tec t ion  o f  the  p lan t  

f rom haza rds .  

The  po ten t i a l  haza rds  a s  ind ica ted  in  a  t echn ica l  pub l i ca t ion  1 2  

were  inden t i f i ed  a s  fo l lows :  

F lamable  ma te r i a l s  

Hea t  

Ign i t ion  sources  

P resence  o f  oxygen  

P resence  o f  compressed  gasses  

Tox ic  ma te r i a l s  

Poss ib i l i ty  o f  human  e r ro r  

Poss ib i l i ty  o f  mechan ica l  f a i lu res  

Movement  o f  peop le  and  equ ipment  

Reduced  v i s ib i l i ty  

Movement  o f  peop le  and  equ ipment  i s  ve ry  r a re  in  a  p lan t  o f  t h i s  type .  

None  o f  the  o the r  i den t i f i ed  haza rds  a s  de f ined  by  L i s ton  a re  rep resen ted  in  

the  opera t ions  to  be  conduc ted  by  the  Dig i t a l  p l an t .  

Othe r  haza rds  t aken  in to  cons ide ra t ion  fo r  sa fe ty  purposes  a re  the  

fo l lowing :  
F i re  

Exp los ion  

Re lease  o f  f r ee  tox ics  

S tumbl ing  

Fa l1 ing  

Co l l i s ion  
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16. AESTHETIC AND SOICAL CONSIDERATIONS 

The Digital plant in Puerto Rico will be built with the same high 

standards that are used in the States in quality of building materials, 

architectural design standards, pleasing and coordinated color schemes, 

acoustical treatment, food service, landscaping, etc. The facilities 

that Digital has constructed in several parts of the world are testimo­

nials to the high standards that will be used in Puerto Rico. 

About 25 acres of the new plant site will be landscaped. Generous 

plots of grass combined with shrubbery, bushes and trees indigenous to 

Puerto Rico will be used to enhance and compliment the architectural 

design of the building and the natural beauty of the site. Special 

instructions were given to the architects to develop a design that will 

be in accord with the Puerto Rican landscape and natural beauty. 

Digital is an equal opportunity employer. It is their practice to 

employ the best qualified applicant for each available job opening, regard­

less of such factors as race, color, religion, sex or ancestry, and to give 

the employee the best possible start on his new job. This is done with the 

hope and expectation that he will succeed as a responsible employee. 

Digital is very happy with the work that has been performed by their 

Puerto Rican family at the San German plant. Their efficency in production 

is primarily Digital's decision to expand the San German facilities, and to 

construct the additional plant at Aguadilla. 

Digital encourages individual initiative in training and development 

programs. Possible future and more responsible assignments are available 

in the company through on-the-job training programs, lectures, seminars 
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T o  p r even t  che se  o the r  haza rd s ,  cons ide r a t i on  was  g iven  t o  t he  s e l ec t i o n  

an d  u se  o f  t he  b  i s t  and  mos t  r e l i ab l e  equ ipmen t ,  p r ov i d i ng  a de qua t e  a cce s s  

r oads  and  way s  f o r  t he  movemen t  o f  pe r sonne l  and  eq u ip men t  du r ing  cons t ruc t i on .  

Th e  i nves tmen t  i n  t he  p l a n t  i s  cons ide r ab l e .  The  f i r e  equ ipmen t ,  t h e r e ­

fo r e ,  w i l l  b e  de s igned  t o  min imize  an y  haza rd  and  t o  a s s u r e  co mp l e t e  s a f e ty  a s  

pe r  t h e  s t anda rds  r equ i r ed  by  t he  i n su rance  compan i e s .  The re  w i l l  be  f i r e  

hyd ran t s ,  an d  a  sp r i n k l e r  sy s t em t o  r ed u ce  t he  pos s ib i l i t y  o f  da mag ing  peop l e ,  

equ ipmen t  an d  ma t e r i a l  by  f i r e  haza rd s .  A  s a f e ty  eng inee r  w i l l  r ev i ew  a l l  t he  

d r awings  be fo r e  t he se  a r e  submi t t ed  t o  t he  P l a nn i ng  Boa rd .  

The  gu i de l i n e s  o f  t he  N a t i ona l  F i r e  P ro t ec t i on  Assoc i a t i on  w i l l  be  f o l l ow­

ed ,  a s  we l l  a s  t he  Fede ra l  r eq u i r emen t s  f o r  s a f e t y  a s  de f i ned  b y  t he  D e pa r t me n t  

o f  Labo r ;  Occupa t i ona l ,  Sa f e ty  and  Hea l t h  Ad min i s t r a t i on ;  and  t hose  f r om t he  

Depa r tm e n t  o f  Labo r  o f  t he  Commonwea l t h  o f  Pu e r to  R ico .  

Th i s  pa r t i cu l a r  ope ra t i on  i s  no t  a i r  cond i t i oned ,  t hus  co mp l e t e  r e c i r c u l a t i on  

o f  a i r  i s  p rov ided .  The  OS HA Regu l a t i ons  w i l l  be  c l o se ly  f o l l ow e d  i n  t h i s  r e s p ec t .  

A n  adequa t e  ven t i l a t i ng  sys t em w i l l  be  p r ov ided  f o r  t he  e l e c t rop l a t i ng  a r ea  

co mple t e  w i th  exhaus t  h o o d s ,  push  a i r  and  s c rubbe r s .  The  non - e l ec t r op l a t i ng  

pa r t  o f  t he  p l an t  sha l l  be  a i r  co n d i t i o n ed .  
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and  t he  emp loyee  educa t i ona l  a s s i s t a nc e  p l an .  

D i g i t a l  cons ide r s  i t s e l f  a  pa r t  o f  t he  P ue r to  R ican  c ommun i ty ,  and  

encou rages  i t s  pe t s o n n e l  t o  t ake  pa r t  i n  c i v i c  a nd  cu l t u r a l  a c t i v i t i e s^  

and  t o  sha r e  i n  t he  g rowth  and  deve lopmen t  o f  t he  commun i ty  a t  l a rge .  

D ig i t a l  i n t ends  t o  be ,  a s  ha s  b een  i n  t he  pa s t ,  a  de s i r a b l e  co r p o r a t e  

ne ighbo r ,  a  good  and  p l ea s ing  p l ace  t o  work ,  a  con t r i bu to r  t o  t he  economy  

o f  Pue r to  R i c o ,  and  an  en r i che r  o f  t he  educa t i ona l  a nd  cu l t u r a l  v a lu e s  

and  a c t i v i t i e s  o f  Pue r to  R ico .  

1 7 .  CONSIDERATION OF  ALTERNATE LOCATIONS 

Se ve ra l  l o ca t i ons  we re  c ons ide r e d  f o r  t he  e s t ab l i shmen t  o f  t he  n ew 

D ig i t a l  f a c i l i t i e s  i n  Pu e r to  R ico .  These  we re  a s  f o l l ows :  

1 7 .1  Ponce -Guayan i l l a  Area  

T h i s  was  co n s id e r ed  a  good  a r ea ,  bu t  t he r e  we re  p ro b l ems  t o  

be  so lved  a s  t o  wa t e r  r e qu i r e m e n t s  and  was t ewa te r  d i s pos a l .  W a te r  co u ld  

have  been  ob t a ined  f rom  t he  Toa  Vaca  p ro j ec t ,  bu t  t he  deve lopmen t  o f  t h i s  

p ro j ec t  by  t he  Gov e rn men t  i s  a t  t h i s  t ime  i n  an  e a r l y  s t age .  

17 .2  S a n  Ge rman  Area  

A l th o u gh  t h i s  a r ea  was  c ons ide r e d ,  i t  was  conc luded  t ha t  i t  wou ld  

be  be t t e r  t o  expand  t he  ope r a t i ons  a t  San  Ge rm an  a nd  cons t ruc t  a  n ew p l an t  

i n  an o the r  s i t e .  A l l  t h e  o p e ra t i o n s  gene ra t i ng  was t ewa te r s  w ou l d  be  t r an s ­

f e r r ed  t o  on ly  one  p l an t ,  l e av ing  t he  s e cond  p l an t  w i th  p roduc t i on  work  

t ha t  r equ i r e s  no  wa t e r  u sage .  I n  t h i s  w a y  t he  impac t  o n  wa t e r  po l l u t i on  

w i l l  be  r educed ,  a s  t he  "  we t  "  ope ra t i ons  a r e  conduc t ed  a t  on ly  one  p l a n t ,  

and  cons equen t l y  t he  d i s cha rge  o f  p r o ce s s  was t ewa te r s  wou ld  occu r  a t  on ly  one  p l ace .  
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17 .3  Maya<  uez -Af iasco  Area  

Cons ide ra t ion  was  g iven  to  loca te  the  p lan t  in  the  Ahasco  a rea ,  

bu t  aga in  the re  were  no  ava i l ab le  s i t e s  fo r  the  d i scha rge  o f  was tewa te r s ,  

and  the  impac t  on  wa te r  use  would  be  h igher .  Wate r  would  have  t o  be  ob ta ined  

f rom the  p ipe l ine  be ing  ins t a l l ed  f rom the  Miradero  P lan t  a t  Mayaguez  t o  

se rve  Ahasco .  I t  was  cons ide red  tha t  the  impac t  on  t h i s  add i t iona l  wa te r  

by  Dig i t a l  would  be  de t r imen ta l  t o  the  domes t i c  wa te r  use r s ,  bo th  a t  

Mayaguez  and  Ahasco ,  and  the re  would  be  no  a s su rance  o f  ob ta in ing  the  

necessa ry  wa te r  demand  a t  a l l  t imes .  Cons ide ra t ion  was  a l so  g iven  to  

the  use  o f  underg round  wa te r s ,  bu t  i t  has  been  the  exper i ence  o f  an  indus ­

t r i a l  p lan t  a t  tha t  s i t e  tha t  the  underg round  aqu i fe r  i s  no t  r e l i ab le .  

Fur the rmore ,  t he  wa te r  i s  h igh  in  mine ra l s ,  e spec ia l ly  ca lc ium and  magnes ium.  

These  cons t i tuen t s  migh t  a f f ec t  the  de l i ca te  opera t ions  to  be  conduc ted  a t  

the  Dig i t a l  p l an t .  

17 .4  Aguad i l l a  Area  

Aguad i l l a  was  cons ide red  the  bes t  loca t ion  fo r  the  new p lan t .  

I t  has  an  a i rpor t  nea rby  r ecen t ly  opened  to  pub l i c  use .  I t  i s  an  a rea  

o f  h igh  unemployment  and  pe r sonne l  would  be  eas i e r  to  ob ta in  a t  the  same  

t ime  Dig i t a l  w i l l  be  he lp ing  to  so lve  the  economic  p rob lems  in  an  a rea  

which  bad ly  needs  add i t iona l  sources  o f  income  fo r  i t s  r e s iden t s .  

Wi th  t he  he lp  o f  Fomento ,  i t  was  poss ib le  to  so lve  the  p rob lem 

o f  wa te r  r equ i rement s  and  a l though  the re  i s  no  sewerage  sys tem in  the  a rea  

( in  f ac t ,  the re  was  no  sewerage  sys tem in  any  o f  the  s i t e s  cons ide red ,  

excep t  fo r  San  German) ,  t he re  i s  a  na tu ra l  s ink-ho le  which  because  o f  i t s  

loca t ion  nea r  the  nor th -wes t  co rne r  o f  t he  i s l and  and  the  absence  o f  

r e l i ab le  underg round  wa te r  sources ,  p resen t s  l i t t l e  o r  no  poss ib i l i ty  o f  
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con tamina t ion  by  the  d i scha rge  o f  was tewa te r s .  

The  l and  u t i l i zed  by  the  p lan t  has  l i t t l e ,  i f  any  ag r i cu l tu ra l  

va lue ,  o r  a t  l eas t  i f  has  never  been  u t i l i zed  to  grow ag r i cu l tu ra l  p roduc t s ,  

a l though  i t  i s  used  by  smal l  f a rmers  fo r  r a i s ing  ca t t l e .  

17 .5  Barce lone ta  Indus t r i a l  Pa rk  

I t  was  f e l t  tha t  Barce lone ta  has  a l r eady  too  many  indus t r i e s ,  

and  tha t  the  es t ab l i shment  o f  ano the r  indus t ry ,  which  wi l l  r equ i re  abou t  

500  jobs ,  would  p resen t  some  p rob lems  bo th  to  Dig i t a l  and  t o  the  o the r  

indus t r i e s  loca ted  in  tha t  a rea .  

18 .  ASSESMENT OF IMPACT 

18 .5  Env i ronmenta l  P ro tec t ion  Measures  

I t  has  been  the  p rac t i ce  o f  Dig i t a l  t o  conduc t  env i ronmenta l  

s tud ies  and  to  cons ide r  the  poss ib le  adverse  impac t  due  to  the  des ign  o f  

i t s  p lan t s .  I t  has  a l so  been  t he i r  p rac t i ce  to  opera te  and  ma in ta in  

the i r  f ac i l i t i e s  in  such  a  way  t ha t  the re  wi l l  be  min imal  adver se  impac t  

t o  l and ,  a i r ,  wa te r ,  vege ta t ion ,  no i se ,  s a fe ty  and  o the r  f ac to r s  o f  human  

va lue .  I t  i s  a l so  Dig i t a l ' s  p rac t i ce  to  insu re  compl iance  wi th  a l l  the  

loca l  and  Na t iona l  l aws  and  r egu la t ions  r e l a t ing  to  the  p ro tec t ion  o f  the  

env i ronment .  

One  o f  t he  env i ronmenta l  p ro tec t ion  measures  be ing  t aken  i s  the  

recyc l ing  o f  was te  s t r eams .  The  r e -use  o f  wa te r  r in ses ,  r educes  the  d i sposa l  

o f  l i qu id  was tes  t ha t  cou ld  endanger  the  env i ronment ,  and  r educes  the  e s the t i c  

impac t  o f  t he  p roposed  f ac i l i ty .  

Cons tan t  eva lua t ion  wi l l  be  made  dur ing  the  des ign ,  cons t ruc t ion  
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and  opera t ion  <f  t he  f ac i l i ty  to  cope  wi th  any  new p rob lem tha t  may  a r i se  

concern ing  poss ib le  de te r io ra t ion  o f  the  env i ronment .  

(1 )  As  t o  Land  Use  

Dur ing  Cons t ruc t ion  

The  Dig i t a l  p l an t  wi l l  u se  abou t  55  ac res  which  were  no t  

be ing  u t i l i zed .  I t  i s  an  a rea  wi th  na tu ra l  scenery ,  a lmos t  un touched  by  

cons t ruc t ion  o r  indus t r i a l  p ro jec t s .  

Th i s  na tu ra l  beau ty  wi l l  be  changed  s l igh t ly  because  o f  the  

cons t ruc t ion  works ,  and  the  l and  wi l l  no  longer  be  ava i l ab le  fo r  the  r a i s ing  

o f  ca t t l e .  I t  i s  cons ide red  more  benef i c i a l  t o  Puer to  Rico  to  use  th i s  l and  

fo r  the  p romot ion  o f  jobs  r a the r  than  fo r  any  o the r  purpose .  The  p roposed  

l and  use  would  no t  cons ide rab ly  a l t e r  the  f lo ra  o r  fauna  o f  the  r eg ion .  

The  na tu ra l  l andscape  o f  the  a rea  wi l l  be  a l t e red  wi th  the  

es t ab l i shment  o f  the  p lan t .  Th i s  canno t  be  avo ided .  However ,  l andscap ing  

a rch i t ec t s  have  been  con t rac ted  to  p rov ide  a  p l eas ing  a rch i t ec tu ra l  e f fec t  

on  the  p lan t  p remises .  

The  movement  o f  l and  and  i t s  use  wi l l  no t  d i s tu rb  any  r ive r  

nor  wi l l  t he re  be  any  adverse  e f fec t  on  the  f lo ra  and  fauna  o f  the  reg ion .  

(2 )  Af te r  Cons t ruc t ion  

The  l andscape  o f  the  a rea  wi l l  be  a l t e red  by  the  cons t ruc t ion ,  

chang ing  f rom an  unused  l o t  o f  l and  wi th  an  ag r i cu l tu ra l  image ,  t o  an  indus ­

t r i a l  a rea ,  bu t  eve ry  a t t empt  wi l l  be  made  t o  have  the  l andscap ing  b lend  in  

wi th  the  na tu ra l  su r round ings .  

18 .2  Impac t  on  Wate r  Resources  

(1 )  Sur face  Wate r s  

The  movement  o f  l and  genera l ly  a f fec t s  su r face  wa te r s  in  the  
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nearby  a reas ,  e spec ia l ly  dur ing  pe r iods  o f  r a in fa l l  when  i t  d i s so lves  the  

exposed  so i l  cons t i tuen t s  and  o the r  mine ra l s .  In  t h i s  case ,  however ,  t h i s  

wi l l  no t  occur ,  a s  a l l  the  runof f  wi l l  go  th rough  the  s ink-ho le  loca ted  on  

the  p lan t  p remises .  The  c loses t  body  o f  wa te r ,  Quebrada  de  los  Cerdos ,  

w i l l  no t  be  a f fec ted  e i the r  by  t he  cons t ruc t ion  works  o r  by  the  manufac tu r ing  

opera t ions  to  be  conduc ted .  The  c loses t  pub l i c  wa te r  supp ly  sys tem i s  

Aguad i l l a .  I t s  source  o f  wa te r  i s  the  I sabe la  i r r iga t ion  channe l s .  There  

i s  no  poss ib i l i ty  o f  t he  runof f  r each ing  these  wa te r s .  

(2 )  Underground  Mate r s  

There  i s  no  known source  o f  underg round  wa te r  i n  the  v ic in i ty  

and  the  d i scha rged  o f  t he  was tewa te r s  th rough  the  s ink-ho le  shou ld  have  no  

e f fec t  on  the  ev i ronment .  In  f ac t ,  the re  i s  an  indus t ry  loca ted  in  tha t  

a rea  which  i s  a l r eady  d i scha rg ing  t r ea ted  inorgan ic  was tewa te r s  th rough  a  

smal l  s ink -ho le  wi th  no  apparen t  i l l  e f fec t  on  o r  de te r io ra t ion  o f  the  

env i ronment .  No  wa te r  wi l l  be  used  f rom underg round  sources ,  a s  the  wa te r  

wi l l  be  supp l i ed  by  the  Aguad i l l a  sys tem opera ted  by  the  Aqueduc t  and  Sewer  

Author i ty .  Thus ,  t he re  i s  no  impac t  on  the  underg round  use  o f  wa te r  r e su l t ing  

f rom the  Dig i t a l  p ro jec t .  

(3 )  Coas ta l  Wate r  Po l lu t ion  

There  i s  no  poss ib i l i ty  o f  con tamina t ing  the  coas ta l  wa te r s  

in  the  Aguad i l l a  a rea .  The  was tewa te r s  wi l l  be  d i scha rged  to  the  s ink-ho le ,  

a s  p roposed ,  bu t  on ly  a f t e r  t r ea tmen t  t o  the  s t andards  p rev ious ly  d i scussed .  

I f  the  s ink-ho le  d i scha rges  to  the  ocean ,  t he  poss ib i l i ty  o f  con tamina t ion  i s  

p rac t i ca l ly  n i l ,  a s  the  me ta l l i c  ions  wi l l  be  removed  t o  adequa te  and  accep tab le  

l eve l s  to  comply  wi th  the  regu la t ions  p romulga ted  by  EPA an  EQB,  and  the  domes t i c  

was tewa te r  wi l l  r ece ive  t r ea tmen t  in  an  ac t iva ted  s ludge  package  p lan t .  
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18.3 Impact During Construction 

Construction of the proposed Digital plant at Aguadilla will 

affect the terrestrial environment by altering its surface characteristics. 

Excavations and grading of construction sites, paving of access road and 

parking lot, and other such activities will change the terrain and drainage 

patterns to a slight degree. Partial removal of vegetation may also cause 

minor changes in the surfate hydrology of the site. 

Construction of permanent facilities will firmly commit the site 

to industrial use for the life of the facilities, thus closing potential 

options on other possible uses of the site. Since the site has been rezoned 

for industrial purposes, and already committed in principle, and since the 

land is presently unproductive, this should not be considered to be an adverse 

effect on the terrestrial environment. 

By reducing the vegetation cover, construction will also reduce 

animal habitat. No more cattle will be present on this site. 

The relative isolation of this underdeveloped site insures that 

construction of the proposed facilities will not interfere with other 

man-made facilities such as roads, highway, power lines, etc. Neither will 

they interfere with any sites of natural, historic or scenic value. 

The noise and other minor environmental disturbances which 

constitute temporary consequences of construction will be minimized by 

careful planning and good practices. The esthetic impact of the finished 

facility will be minimized by saving, as much as possible of the native 

vegetation, and by careful landscaping and cleanup operations during the 

final phases of construction. 
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There  wi l l  be  some  a i r  con tamina t ion  dur ing  the  cons t ruc t ion  

phase ,  which  wi l l  come  f rom the  movement  o f  l and ,  r e su l t ing  in  dus t ,  and  

f rom the  use  o f  ma te r i a l s  o f  cons t ruc t ion .  Th i s  canno t  be  avo ided ,  bu t  

wi l l  be  min imized  by  us ing  con t rac to r s  o f  known exper t i se  and  u t i l i z ing  

the  bes t  and  sa fes t  methods  o f  cons t ruc t ion .  

18 .4  Othe r  Cons ide ra t ions  

Con t inu ing  env i ronmenta l  s tud ies  and  the  des ign  o f  spec ia l  

f ac i l i t i e s  to  reduce  the  me ta l l i c  ions  go ing  in to  the  p rocess  was tes  

a re  a l l  in t ended  to  min imize  the  env i ronmenta l  impac t  o f  the  p roposed  

p ro jec t  wi th  r e spec t  t o  l and ,  wa te r ,  vege ta t ion ,  s a fe ty ,  man-made  

f ac i l i t i e s  and  o the r  f ac to r s  o f  human  va lue  o r  concern  and  to  insu re  

compl iance  wi th  a l l  app l i cab le  r egu la t ions  and  env i ronmenta l  s t andards .  

Recyc l ing  o f  was te  s t r eams  in  the  p lan t  and  the  combin ing  o f  va r ious  

was te  s t r eams  wi l l  be  p rac t i ced .  Disposa l  o f  so l id  was tes  wi l l  be  done  

in  a  way  t ha t  would  no t  cause  env i ronmenta l  con tamina t ion .  Landscap ing  

wi l l  be  p rac t i ced  to  reduce  the  e s the t i c  impac t  o f  the  p roposed  f ac i l i ty .  

As  t hese  s tud ies  wi l l  be  con t inued  dur ing  the  des ign ,  cons t ruc t ion  and  

ea r ly  opera t iona l  s t ages ,  comparab le  env i ronmenta l  p ro tec t ion  measures  

wi l l  be  cons ide red  fo r  any  new p rob lems  tha t  may  come  to  l igh t .  

(1 )  Ef fec t  on  the  Atmosphere  

No  e f f ec t  in  the  a tmosphere  i s  expec ted  f rom the  cons t ruc ­

t ion  and  ope ra t ion  o f  the  p roposed  p lan t .  

(2 )  Ef fec t  on  the  Aqua t i c  Env i ronment  

No  e f f ec t  in  the  aqua t i c  env i ronment  o r  f i sh  l i f e  i s  expec ted  

f rom the  p roposed  p lan t .  
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18 .5  Eco romic  and  Soc i a l  Impart. 

The  c ons t ruc t i on  and  ope ra t i on  o f  t he  D ig i t a l  p l an t  w i l l  have  

c e r t a i n  d i s t i ngu i shab l e  e c onom i c  and  soc i a l  e f f ec t  upon  t he  Ag u ad i l l a  a r ea .  

No t  on ly  w i l l  t h e  cons t ruc t i on  o f  t he  p l an t  r eu s l t  i n  subs t an t i a l  e conomica l  

b e ne f i t s  t o  t he  a r ea  t h rough  i n c r ea sed  emp loymen t  and  t r ade ,  bu t  i t s  ope ra ­

t i on  w i l l  a l so  a f f ec t  mos t  o f  t he  no r thwe s t  s e c to r  by  suppy ing  new j ob  

oppo r tun i t i e s  Mun ic ipa l i t i e s  such  a s  Aguad i l l a ,  A guada ,  Moca ,  San  Sebas t i an ,  

I s a be l a ,  Mayaguez  and  o the r s  w i l l  b en e f i t  f r om t he  ope ra t i ons  t o  be  conduc t ed  

by  D ig i t a l .  I de n t i f i c a t i on  o f  t he  economic  bene f i t s  wh ich  a r e  bo t h  d i r e c t l y  

and  i nd i r ec t l y  a t t r i b u t ab l e  t o  t he  p ropos e d  p l an t  w i l l  he lp  e s t a b l i sh  t he  

de s i r ab i l i t y  o f  such  a  p l an t  a t  t he  p ropos e d  s i t e .  L ikewi se ,  cons t r uc t i on  

an d  ope r a t i on  o f  t he  D ig i t a l  p l a n t  w i l l  p roduce  c e r t a i n  s oc i a l  changes  f o r  t h e  

l oca l  and  r eg iona l  popu l a t i ons .  Whi l e  such  s oc i a l  e f f ec t s  canno t  be  so  r e ad i l y  

quan t i f i ed ,  t he se  neve r the l e s s  can  be  v i e w e d  qua l i t a t i ve ly .  

Tab l e  IV  shows  t he  e s t ima t ed  p r i m a ry  and  s econda ry  emp loymen t  

impac t  r e su l t i ng  f rom t he  cons t ruc t i on  and  ope ra t i on  o f  t he  p ro p o sed  i ndus t r i a l  

p l an t .  
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TABLE V 

ESTIMATED PRIMARY AND SECONDARY EMPLOYMENT IMPACT 
RESULTING FROM CONSTRUCTION AND OPERATION OF THE 
PROPOSED DIGITAL DE PUERTO RICO PLANT AT AGUADILLA 

Category Reference 

Approx. No. of Employees 

Approx. Payroll (Annual) 

Secondary Effects 

Gross Product (13) 

Personal Income (14) 

Retail Sales ( 1 5 )  

Service Trade Receipts (13) 

Bank Demand Deposits (13) 

Local Taxes ( 1 6 )  

Average Annual 
Operation and 

Total Construction Maintenance 
Effects Effects 
(In million Dollars) (In million Dollars) 

(125) (600) 

2 3 

3.7 5.55 

2.84 4.26 

1.40 2.10 

0.32 0.48 

1.04 1.56 

0.243 0.364 
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19 ADVERSE E [RONMENTAL EFFECT' THAT CANNOT BE AVOIDED 

19.1 Dur ) Construction 

All ne potentially adverse environmental effects associated 

with the propo ed project will be ninimized. Short term disturbances 

such as noise . ssociated with construction activities may be considered 

temporary with no permanent adverse environmental effect. 

The additional disturbance of the landscape and of various 

facilities wil occur to a moderate degree and for a relatively short 

period of time The total area affected will be approximately 55 acres 

Pariial removal of vegetation as well as slight alterations of 

terrain are uncvoilable and to some extend are the adverse environmetal 

effects that eccompany almost any type of construction. The post-construc­

tion impact of these landscape alterations can be minimized by routine 

adherence to aipropriate regulations, routine clean-up operations, and 

careful landsciping. 

The adverse effect on water will be the necessity of using up to 

0.2 mdg, which could be used for other purposes. 

20. SHORT TERf USES OF ENVIRONMENT AND THE MAINTENANCE OF LONG TERM 
PRODUCTIV.TY 

The long 1erm productivity of the proposed project cannot be stated 

in definitive erms. However,there are several gross generalizations that 

can be made coi cerning the longer-term effect. 

The const!uction of these facilities will result in Puerto Rico 

gaining techno ogy in a new technical field supporting the world's leader 

in mini compute! sales. The creation of new jobs for year :o come will raise 

the standard 01 living of the inhabitants of the area. With respect to the 
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p roduc t i v i t y  o f  t h e  spec i f i c  phys i ca l  s i t e s ,  c ons t ruc t i on  o f  t he  D ig i t a l  p l an t  

i s  expe c t e d  t o  p roduce  m in im a l  ne ga t i ve  impac t .  The  l a nd  s i t e  a t  t he  p ropos e d  

s ec to r , i s  p r e sen t l y  unp r oduc t i ve  i n  t e rms  o f  ag r i cu l t u r a l ,  m ine ra l ,  w i l d l i f e ,  

f l o r a ,  f auna ,  e t c . ,  w i th  t he  pos s i b l e  ex cep t i on  o f  a  f ew  head  o f  l i ve s tock .  

So i l  i n  t h i s  a r e a  i s  c l a s s ed  a s  ve ry  poo r  t o  f a i r  f o r  po t en t i a l  ag r i cu l t u r e :  

u se .  The re  w i l l  be  no  changes  i n  a i r  qua l i t y  a s  a  r e su l t  o f  t he  e s t a b l i shm e n t  

o f  t he  p l an t .  

The  r i s k s  t o  l ong - t e rm  b io log i ca l  p roduc t i v i t y  i s  min ima l .  

21 .  IRRE V E RSIBLE AND IRRETRIEVABLE CO MMI TMENT OF  RESOURCES 

21 .1  Ec onomic  and  Human  Resou rce s  

A t o t a l  c ap i t a l  i nves tmen t  o f  a bou t  $4 .6  m i l l i on  w o u l d  be  commi t t ed  

f o r  cons t ruc t i on  o f  t he  p roposed  f a c i l i t y ,  wh i l e  t he  annua l  pay ro l l  f o r  

op e ra t i ng  pe r son ne l  wou ld  be  abou t  $3  m i l l i o n .  

T he  l abo r  co m m i t t m en t  f o r  t he  p roposed  p r o j ec t  wou ld  be  ab o u t  

125  man-yea r s  f o r  cons t ruc t i on  o f  f a c i l i t i e s  a nd  abou t  600  man-yea r s  f o r  

t he  ope ra t i ng  pe r sonne l .  

21 .2  Ma te r i a l  Resou rce s  

The  p r i nc ipa l  commi t tmen t  o f  ma t e r i a l  r e sou rc e s  w ou l d  be  t h e  power  

r equ i r ed  f o r  t he  gene ra t i on  o f  t he  e l e c t r i c i t y  use d  and  t h e  u se  o f  f ue l  o i l  

f o r  i t s  ge ne ra t i on .  Add i t i ona l l y ,  up  t o  0 .2  mgd  o f  wa t e r  w i l l  be  u se d  f o r  t h i s  

ope ra t i on  f ro m t he  r eg ion '  s  w a t e r  r e sou rce s .  Th i s  wa t e r  when  d i s cha r ged  

t h ro u g h  t he  s i nk - ho l e ,  a s  p roposed ,  w i l l  be  l o s t  pe rmanen t l y .  

Mode s t  amoun t s  o f  cons t ruc t i on  ma te r i a l s  i nc lud ing  conc re t e ,  s and ,  

g r ave l ,  s t e e l ,  coppe r ,  e t c .  wou ld  be  u s ed  t o  cons t ruc t  t he  p ropos e d  p l an t .  
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Some sophisticated instruments and controls will be required, 

and the use of man to manufacture the different computers will represent 

requirements for skilled labor and special facilities for their construc­

tion and installation. This also represents a commitment of resources. 



R EFER ENC ES 

1 .  P .R .  I ndus t r i a l  Deve lopmen t  Co mp an y .  " Inves tmen t  Ahead  -  Aguad i l l a ,  
P ue r to  R ico .  3  '  

2 .  Le t t e r  da t ed  Decemb er  12 ,  1972  f rom Mr .  V i c to r  L .  Lopez ,  P .R .Aqueduc t  
an d  Sewer  Au tho r i t y ,  t o  Mr .  O w e n  Mar t i nez  Sand in ,  Fo men to .  

3 .  Kwin  R .  "P r oduc t s  F in i s h ing" .  Apr i l  1969 .  

4 .  EPA T e c hno logy  T rans f e r  P rog ram.  "Upgrad ing  Me t a l  F in i sh ing  F a c i l i t i e s  t o  
Reduce  Po l l u t i on .  "New York  ( 1972 ) . .  

5" 111 R?nl0n i!TN^W York- Meetin9 of March 16, 1973 with representatives of 
EPA ,  EQB an d  I ndus t ry .  

6 .  U .S .  G eo lo g i ca l  Su rvey .  " T h e  K a r s t  F ounda t i o n  i n  Nor t he r n  Pue r to  R i co " .  

7 .  Le G r and ,  H .E . ,  "Hydro log i ca l  and  Eco log i ca l  P rob l ems  o f  Ka r s t  Reg ions" .  

8 -  N ovember 6 1972  Q u a l i t y  B o a r d >  "Regu l a t i on  f o r  t he  Con t ro l  o f  Wa te r  Po l l u t i on" .  

9 .  U .S .  Pub l i c  H ea l t h  Se rv i ce .  "D r i nk i ng  Wa te r  S t an d a r d s " .  1962 .  

10 .  E nv i ronm e n ta l  P ro t ec t i on  Agency .  " Dra f t  Deve lopmen t  D ocum en t  f o r  E f f l uen t  
£ ! l drl l n e s  a n d  S t a n d a r d s  o f  Pe r fo rm ance .  E l ec t rop l a t i ng  Indus t ry  
Coppe r ,  N i cke l ,  Ch romium,  and  Z inc . "  M ay  1973 .  

U '  M  R e g i s i e ^ ;  Env i ronmen ta l  P ro t ec t i on  AGe nc y .  E f f l uen t  L imi t a t i ons  
G u ide l i ne s  an d  S t a nda r ds  o f  Pe r fo rmance  and  P re t r ea tmen t  S t anda rds  f o r  
E l ec t rop l a t i ng  Po in t  Sou rce  C a t ego r y" .  P roposed  Ru l e s .  Oc tobe r  5 ,  1973 .  

1 2 '  PW°Di a D *^" . . " S a [ f !  A sp ec t s  o f  S i t e  Se l ec t i on ,  P l an t  L a you t  a nd  Un i t  
P lo t  P l a nn ing  Sa f e ty  and  A cc i d en t  P r even t i on  i n  Chemica l  Ope ra t i on" ,  
I n t e r s c i ence  Pub l i she r s ,  New York .  ( 1965 )  

13 .  Su rvey  o f  Cu r r en t  Bus ine s s ,  A ug .  1971  

14 .  Da t a  f r om S t a t e  o f  New J e r s e y  a s  app l i ed  t o  Pue r to  R ico .  

15  Cen su s  o f  Bus ine s s :  Ra t a i l  T r ad e .  

16 .  S t a t i s t i c a l  Ab s t r ac t  o f  t he  U n i t ed  S t a t e s .  



A ck nowled gem en t  

Acknowledge m e n t  i s  due  t o  t he  fo l l owi ng  pe r sons  and  Gove rnmen t  

o f f i c e s  wh ich  he lped  i n  t he  p r ep a ra t i o n  o f  t h i s  r epo r t  by  supp ly ing  

t he  needed  da t a  and  i n fo rma t ion .  

M r .  J o se  R .  Diaz ,  U .S .  G eo log i ca l  Su rv e y ,  San  Juan  

Mr .  V i c t o r  M.  Ga rc i a ,  V .M.  G a rc i a  & Assoc i a t e s ,  Sa n  Jua n  

Mr .  J o se  R .  Go i t i a ,  P roduc t i on  Ch i e f ,  Aqueduc t  and  Sewer  Au tho r i t y ,San  Jua n  

Mr .  V i c t o r  L .  L o p ez ,  P .R .  Aque duc t  & Sewer  A u t ho r i t y ,  San  Juan  

Mr .  Wi l l i am  D.  Kra snow,  D i g i t a l  Equ ipmen t  Co rpo ra t i on ,  Ma yna r d ,  Mass .  

Mr .  H i r am Qu i h o n ez ,  D ig i t a l  E qu i pmen t  Co rpo ra t i on ,  San  Ge rman  

M rs .  Ca rmen  Q u i nonez ,  S cho o l  o f  Pub l i c  Hea l t h ,  Un i ve r s i t y  o f  P ue r to  R ico  

Mr .  J o se  A .  Nunez ,  P . R .  I ndus t r i a l  D ev e lopmen t  Company ,  San  Juan  

Mr .  Owen  Mar t i nez ,  P .R .  I ndus t r i a l  D ev e lopmen t  Company ,  San  Juan  

Mis s .  Hen r i e t t a  Ra lk in ,  U n iv e r s i t y  o f  Pue r to  R ico  a t  Humacao  

Mr .  E .  So r i ano ,  Geo l og i s t  

M r .  E .S chwar t z ,  D ig i t a l  E qu i pmen t  Co rpo ra t i on ,  Ma yna rd ,  Mass .  

Mr .  Geo rge  W ood ,  D i g i t a l  Equ ipmen t  Co rpo ra t i on ,  Mayna r d ,  Mass .  

Mr .  Ca r lo s  R .  G ue r r a ,  R /D  La b .  Fom en to  

Mr .  G i l be r t o  Ga rc i a ,  R /D  Lab .  Fomen to  

Mr .  H ec to r  Co l l a zo ,  R / D  Lab .  Fomen to  



s o - a s s s  «  

& 

~ at 
,~u 

Z< 
-Q 

fo 
_> 
-LU 
TD 

Z 
_J 

" LU 

s<S§M 

• f i f !  s . «  
• a 2 .o ̂  g -a 
0..2 !? —- 0 4) 
g U U 4> o •£ 

" 1* S-8 & 
s t j i i t  
s l S - 5 ?  * 3  

•O -o u. U o e g 
c c a c E 3 T3 
2 l f | x « £  
s  3 r , # 5  n ts 4) o -2 • — 
= -Q g= BP 

- I ffl - = 
j S U f J .  
§ 3 » a «2 4> S 
- e o . CT3 3 

«> • n 4> * «f a-® -o-o 

« t!"° £ •> 3 "2 
| f e | S g . | S  

l § « 3 o a §  
rj _ H —* t_ 

fe 5 .2 §0 
i s ' 3  

C D r 

o .< B 
.  ?>«  fe  

- « §  5 * - 3  

§  s  * f « »  ° a.« c U I E > 
S S'gw -'1-1 
C T - 3  ~  f c 0 5  ^  

^"5 8 "2 " ^3 

a a a" oo > 3 c 
U « 4 > 2 < 2 m . - 2  

"" *' Q. O 

3 .2 u | o °  
o "O <8 
: s s  
s § ® 

fee 
e £ a 
w £a 
M # ffl£ s» 
fc o a 
41 — TJ 
° S 2 
2 ga 

a •« jo 
•° a 

«8 I S 



Governor Acts To Offset Effect 
Of Ramey Closing On Aguadilla 

B y  B E T S Y  L O P E Z  
ABRAMS 

Of TIM STAR staff 

Gov. Hernandez Colon 
Tuesday set wheels in mo­
tion to intensify the in­
dustrialization of Aguadilla. 
f o l l o w i n g  t h e  P e n t a g o n ' s  a n ­
n o u n c e d  s h u t d o w n  o f  
Ramey Air Force Base by 
the end of this year. 

He announced establish­
ment of a factory, creation 

of a municipal-executive 
committee to plan for the 
area's development and 
hinted, for the first time 
in his administration, that 

, Related Story — Page 22 
Ramey may be developed 
into Puerto Rico's second 
international airport. 

At the same time the 
Governor said he is 
"considering" the transfer 

of the Air National Guard 
to Ramey. 

Actually the Governor 
will be "reconsidering" the 
move because several 
weeks ago he told newsmen 
that he had decided against 
moving the guard to 
Aguadilla. 

Although he went through 
pains to note that the U.S. 
Air Force decision to close 

(See AGUADILLA, Page 25) 

AGUADILLA INDUSTRIALIZATION PLAN 
(Continued From Page 3) 

federal education money for 
Puerto Rico By fiscal 
1976, Puerto Rico would be 
eligible for $84 million 

Once reaching the state 
the base "is not even 
remotely related to the 
decision the Governor may 
take" on the move, the fact 
remains that the Governor 
had already announced his 
decision against the move. 

The transfer was not 
favorably recomended by 
the adjutant general. Gen. 
Fernando Chardon, who 
was faced with numerous 
resignations when word of 
the possible move got 
around. 

The possibility of moving 
t h e  g u a r d  t o  R a m e y ,  
Hernandez Colon said Tues­
day, is being considered "to 
keep the airport open once 
the Air Force terminates 
its operations " 

The Governor was op­
timistic in the face of the 

shutdown. Closing of the 
base, he said, "offers great 
possibilities for the develop­
ment of Aguadilla and the 
northeast region of Puerto 
Rico." 

He said a digital company 
factory providing 900 im­
mediate Jobs, with a poten­
tial for an eventual 2,000, 
is being established. This 
factory is expected to be 
operating by the begining 
of next year. The plant 
produces computers and 
related components. 

Establishment of two 
pharmaceutical plants is 
a l s o  u n d e r  c o n ­
s i d e r a t i o n .  E s t e b a n  
Davila Diaz, president of 
the Industrial Development 
Co., said the company has 
purchased 186 acres near 
the base for industrial 
development. f 

The Governor said that 
other measures will be 
taken to facilitate relocation 
o f  a f f e c t e d  c i v i l i a n  

employes. 
In addition, Hernandez 

Colon said, the Defense 
Department "has made 
available to us a team of 
officials" who will advice 
on the civilian development 
of the base's facilities. 

The Governor said he has 
designated Rafael Ignacio, 
a Planning Board engineer, 
to represent the executive 
branch and plan for the 
area's development in 
coordination with a civic 
committee that will be 
designated by the mayoress 
of Aguadilla, Conchita 
Igartua de Suarez. 

T h e  c o m m i t t e e ,  t h e  
Governor said, will begin 
operations immediately and 
will develop facilities such 
as the airport, "which we 
e x p e c t  w i l l  b e  i n -
ternational," educational 
facilities, housing facilities, 
recreation, tourism and in­
dustry. 



Evitaria 
Perdida 
Empleos 
El golxrnador Rafael Her­

nandez Coion revelo en la ma-
nana dc hoy martes estar con-
siderando el traslado de la 
Guardia \aeional A6rca a la 
Base Rann-y en Aguadilla, eo-
mo alternaliva al cierre de 
esta ultima anuneiado para 
junio de este ano. 

En confcrcncia de Prcnsa 
celcbrada esta manana. Her­
nandez Colon aseguro que la 
accion dr trasladar a Ramey 
la Guardia - Nacional Aerea 
wfic como proposito de man-
toner on luncioncs aqucllas 
facilidadcs evitando la cesan-
tia de los cmploados civiles 
que laboran alii. 

En adieion c! gobernador 
Hern.mdez Colon alirmo que 

establceera una fabrica de 
la compania •'Digital" en 
Aguadilla. para "aliviar el 
impaeto que causara el cie-
irc de la Base en ei area de 
Aguadilla". 

Hei nandez Colon diio que 
la fabrica emplcara micial-
mentc a 600 personas y tiene 
un potcncial de 2.000 empleos. 

Los detalles sobre la fabri­
ca serian anunciados mas tar-
de pur la Administracion de 
Foment o Economico, segun 
Hernandez Colon. 

El Gobernador anuncio ade-
nias que lia encomendado al 
ingenicro Rafael Ignacio en-
cabczar un eomite de ciuda-
danos para que "lleve a cabo 
los trabajos para proyectar el 
dcsarrollo del area". 

El anuncio fue hccho por el 
Primer Ejecutivo tras una 
reunion eon la alcaldesa de 
Aguadilla. Conchita Igartiia 
de Suarez. v el prcsidente de 
la Junta dc Planificacion. Ra­
fael Alonso. 

La informacion sobre el he-
clto dc que la Fuerza Aerea 
terrara este ano la Base Ra­
mey y ]a entregara al Go-
bicrno de Puerto Rico fue da 
da a conocer ayer lunes en 
Washington por el comisiona-
do residente Jaime Benitez. 

Una informacion de United 
(Continiia cn la Pag. 6-B) 

en sus h puginas pnncipales 
de su edi> ion de mat'/o el que 
el bareo furgdn "le hare sola-
mente sogundo a Operacion 
Manos a la Obra en hacer 
posible el desarrno socio-eco-
nomico de Puerto Rico". 

El articulo que alaba el 
programs del desan-ollo eco-
ndmico del Est ado Libre Aso-
ciado do l'uertn Rico, fue 
e s c r i t o por John T. 
McCull<High, editor y publieis-
ta del pcriodieo Chilton de 
Philadelphia, despues de una 
visita a la isla. 

Comcntando sobre la contri-
bueion de los transportadorcs 
maritimos al dc sarrollo de 
Puerto Rico, McCullough es­
cribe: 

"Cada vez que un furgon 
llega a San Juan, 'bombea' 
$900 a la eeonumia puertnrri-
quena, asi que no es dificil 
ver como el dcsarrollo del 
servicio da fnrgones ha espo-
leado el crccmicnto de la 
Isla". 

"V el costn de estp seryicio 
se considers como una de las 
grandes gangas de la trans­
portation cn el mundo para el 
embarcadoi y cl oonsignata-
rio, cor, un promcdio de me-
nos de $600 por cada cajn de 
•40 pies. Kl tinieo problcma es 
que los transportadorcs mari 
timos. mteniras hacen nego-
no e^tan ooerarbo ha in 're-

mas tarac, la tscauuiii eia. o 
en el trafico y los embarcado-
res derivaron beneficios de un 
servicio alternado y competi-
tivo. Y en el 1968, la Transa-
merican Trailer Transport 
ofrecio a 106 embarcadores la 
alternativa de una rapida ope­
racion de barcos-furgones 'ro­
ll-on' y "roll-off", dice el 
Editor. 

Sobre el crecimiento econd-
mico de Puerto Rico, 
Meyullough cxpone: 

"Pocos de los que vienen de 
vacaciones se dan cuenta de 
que detras del brillo del sol. 
esta un g i g a n t e industrial 
cuyo fenomenal crecirruento 
economico esta tercero en 
rango, detras, solamentc. de 
Japon y de Israel. . con un 
producto bruto aumentando 
de $700 millones en el 1948 a 
un record dc $5.8 billones en 
el 1972. 

Apuntando brevemente que 
ademas de sobre 2.000 afilia-
dos atnericanos ahora en ope­
racion. hay como 25 compafli-
as extranjeras operando 39 
plantas diferentes en Puerto 
Rico. McCullough cita a un 
nficial de la Sea-Land: 

"Ha sido por anos nuestro 
debate el que Puerto Rico 
tiene muchas ventajas natura-
les de ser. no solo el centro 
del trafico del Caribe. sino 
nrohablemerite rW t'ifirn 

tiCoi-t Uutugu j 
Oricnte a todas esas areas 
cubriendo a Puerto Rico y 
desde esas areas que cubren 
a Puerto Rico de regreso a 
Europa y al Lejano Oriente 
Todavia este trafico no es 
muy grande, pero hay un 
patron definitivo de creci­
miento". 

Se cita a Neuhauser cn ia 
historia de haber dicho que ?1 
valor de este concepto es 
"que desde Puerto Rico esta-
mos proporcionando ahora no 
eslabon directo con 40 panes 
alrededor del mundo, signifi-
cando que los socios de Puer­
to Rico en los me- ados de 
comercio. estan en esta forma 
establecidos por un sistema 
viable de transportacion. 

Comentando sobre el proble-
ma de los cargos por estadia 
de los transportadores mariti­
mos y que ahora se estiman 
en $3 millones lo que deben 
los consignatarios en Puerto 
Rico, dijo Hiram D. Cabassa, 
ppesidente de la Asociacion de 
Servicio Marltimo de Puerto 
Rico en una cita en dicho 
articulo: 

"Con todos los transporta­
dores envueltos en un trafico 
desbalanceado .el que los con­
signatarios retengan los fur-
gones significa que el trans-
portador no puede llevar los 
furgones vacios de regreso al 
Norte y as! proveer un flujo 
ordenado de equipo". 

"De este modo. los gastoa 
dc los transportadores aumen-
tan. y ultimamente. todos los 
embarcadores terminaran 
siendo penalizados por el ego-
ismo de algunos". dijo Cabas-


