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DETERMINATION OF FEASIBILITY: HYDROPOWER RETROFIT AT PATILLAS RESERVOIR,PUERTO RICO 

The objective of this study as contracted between ENERGY 

RESEARCH 6 APPLICATIONS, INC. and the U.S. Dept. of Energy, is 

to determine the overall feasibility of retrofit for hydroelec- 

tric power generation at the Patillas Reservoir, an existing im- 

poundment located near the town of Patillas, Puerto Rico. 

The scope of work and project intent is limited to estab- 

lishing valid acceptance or non-acceptance criteria for this 

specific site as an example of power generation potential at ex- 

isting dams of relatively low head (6 ZOm) in the United States. 

. . Determination of the hydropower resource potential of the 

island or its place in a mixed alternative energy future for 

Puerto Rico are outside the scope of this contract. 

Where reasonable judgments can be made or factors affect- 

ing Puerto Rico's overall energy supply and consumption patterns 

identified as pertinent to this effort, they have been addresse.d. 

It is ER6A1s intent in this effort to develop a suitable 

methodology for hydropower feasibility determination at any ex- 

isting dam/reservoir in Puerto Rico. Application of the analy- 

tical techniques herein developed on a site-specific basis should 

provide a clearer picture of the island's recoverable hydro- 

electric power resource and effects on oil. imports. 

This section contains two categories of factors deter- 

mining the retrofit of hydropower generating facilities to the 

Patillas R,eservoi.r j.n Puerto Rico, They are generically 

classi'fied as: 

1) Roles and relationships of agencies and other 
actors involved in this feastbility project. 

2) Summary conclusions as to the multi-level feasi- 
bility of hydropower generation at the Patillas 
reservoir and irrigation system, including a 
schedule for implementation. 
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Two views of the spillway at Lago Patillas, Puerto Mco, object of this study. 
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1.0 DETERMINATION OF FEASIBILITY: HYDROPOWER RETROFIT AT PATILLAS RESERVOIR(contld) 

The ultimate conclusion of this feasibility determination 

is that generation of hydropower at Patillas is entirely practical 

and uncomplicated from an engineering viewpoint, has no adverse 

environmental effects and is economically justifiable for the is- 

land of Puerto Rico. The final agency or contractor roles for de- 

velopment are reasonably well-established. There are no prohibi- 

tory laws or regulations concerning this development. In fact, 

according to Puerto Rico legislation, such hydropower developments 
appear to be mandated. 

The installed capacity of the site ranges from 665KW to 

approximately 1500KW depending on extent of development of the 
available options. 

1.1 Agency Roles and Relationships 
Puerto Rico Water Resources Authority (Autoridad de las 

Fuentes Fluvioles-AFF) - the sole electrical and water resources 
utility on the island. Controls and operates all electric power 

generating sources and the transmission and distribution grid. 

Functions as an unregulated, untaxed, public corporation which 

is, in practice, an instrumentality of the government of Puerto 
Rico. The AFF is the single largest structure and employer in 

Puerto Rico. AFF detailed comment on the Interim Report for this 

effort is included as an Appendix. 

Puerto Rico Office of Energy - a division of the Office 
of the Governor created to establish and implement Puerto Rico's 
energy policy in all areas from oil imports to possible gasoline 

rationing. The Energy Office is a relatively new agency (est. 

October 1977) which is taking its state energy plan to public and 

legislative hearings as this study is being completed. They have 

identified and are proponents of renewable energy resources as 

part of the necessary future of Puerto Rico. The Office of Energy 

served a key role in identifying specific contacts within affected 

state agencies and coordinating the activities of the prime con- 

tractor with these agencies in a productive and timely manner. 
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1.1 Agency Roles and Relationships(contld) 

Center for Energy and Environment Research - formerly 
the Center for Nuclear Studies of the University of Puerto Rico, 

the CEER reflects an expanded notion of the appropriate role for 

a university - affiliated research institute. The CEER was sub- 
contracted through Dr. William Jobin, Head of the Human Ecology 

Division, to provide ecological descriptions of the Patillas 
Reservoir and effects of the proposed hydropower retrofit. 
Dr. Jobin and Dr. Modesto Iriarte, a consultant to the CEER, 

reviewedtheproject Interim Report and commented on their views 
of progress at that time as well as local considerations. 

The earth darn at Lago Patillas, site of the diversion to the 
open channel irrigation canal, is also the site of the primary 
option powerhouse installation for hydropower development as 
identified by the study team. Ready access to the power grid 
is available, as shown in this photo. 

Energy Research & Applications, Inc. 
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1.1 Agency Roles and Relationships(contfd) 

ENERGY RESEARCH G APPLICATIONS, INC. - prime contractor 
to the U.S. Dept. of Energy for completion of a hydropower retro- 

fit feasibility study at Patillas, Puerto Rico. ERGA is an in- 

dependent small business devoted to alternative energy resources 

and conservation technology. 

U. S. De.pt. of Energy, Idaho Operations Office - contract 
financial and technical monitor of the nationwi.de hydropower 

feasibility program for DOE. 

1.2 Summary Conclusions by area of investigation 
Detailed hydrologic investigation, including computer 

analysis of 5 9  'years of reservoir behavior, indicates that signi- 

ficant amounts o f  energy can be recovered through hydropower 

retrofit at Patillas. From a pure hydrologic standpoint, up to 

800 kW of peaking power or 400 kW of base load power are available 

from one installation. This first level analysis does not take 

engineering or other restrictions into account. The hyrology at 

Patillas also indicates that additional power may be gained during 

the "wet" season by using reservoir surplus flows (above commit- 

ment) during approximately seven (7) months at an additional 

installation. 

In the engineering feasibility determination, multiple 

retrofit design options were developed and evaluated. After tech- 

nical consideration and consultation as to impact were completed, 

three distinct phases of potential hydropower development were 

identified for the Patillas site. Phase I consists of the addi- 
tion of power generating equipment to the existing irrigation 

water outlet structure at the large earth dam. A range of suitable 

hardware was identified and head limitation indicates the maximum 

installed capacity to be 6 6 5  kW as a mechanical reality. 

Phase .I1 involves the construction of a penstock and 

power house adjacent to ,the rebuilt concrete spillway. This irlstal- 

lation will displace some spillage requirements but discharge 
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1.2 Summary Conclusions by A.rea of Investigation (cont'd) 

tailwater into the natural streambed as does the spillway now. 

When used to provide peak power, in addition to the Phase I 

installation, installed capacity is rated at 650 kW. It would 

be expected to operate approximately seven months a year as 

indicated by hydrological feasibility. 

Phase I11 consists of a power plant added to the 

irri.gation canal over a mile downstream from the dam where flow 

transitions from open to closed channel. While not considered 

an economically attractive option at this time, it is a straight- 

forward engineering exercise and identified as a future possibility. 

Firm power production is calculated at 300 kW. 

Fully automatic operation. is feasible for all phases of 

hydropower retrofit and is therefore costed, assumed in design, 

and recommended. All required technology is available for depen- 

dable, remote operation at justifiable cost. 

Due to the particular role of the Puerto Rico Water 

Res,ources Authority, the viewpoint selected for determining econ- 

omic feasibility of the Pat-illas project is that of Puerto Rico. 

  he supporting rationale for this level of analysis are developed 
in detail in Section 4. Basic to it is $14/Bbl oil as the basis 

of Puerto Rico electric power capacity. 

A model structured on critical or impact factors with 

output -. consisting of costs and benefits of the project, as well 

a. as ROI, was developed for use in the Puerto Rico environment. 
(Appropriate tax assumptions, etc. are constant and imbedded in 

the analytic tool.) This approach allows for an independent 

assessment of economic viability. The responsible entity can 

operate the model and determine if resulting return on invest- 

ment, cost/kW, oil savings, or other decision factors meet 

required thresholds. The calculated ROIs of varying installation 

phases and modes of operation range from 8.3% to 21.8%. The most 
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1.2 Summary Conclusions by Area of Investigation (contld) 

attractive operating strategies focus on displacing the maximum 

amount. of imported OPEC oil. 

One of the directives established for determining 

engineering feasibility of the Patillas project was to minimize 

environmental impact and ecological disruption. 

The determination has,been made by both ER: 6 A staff 

ecologist and the Puerto Rico Center, for Energy and Environment 

Research., under subcontract, that the method of retrofit 

substantially satisfies that goal. No ecological effects over 

and above those already created by reservoir use and irrigation 

demands will be created by hydropower generation at Patillas: 

Transient environmental disruption during construction 

is expected to be minimal and identifiable in detail. 

Personal interviews with responsible Puerto Rico agencies 

including the Environmental Quality Board further reinforce the 

scientiftc finding that there will be no environmental prohibitions 

to the implementation of this hydropower project. 

Installation and utilization of proposed retrofit of hy- 

dropower generating capacity at the Patillas site is feasible 

f r u ~ n  t h e  legal and regulatory viewpoint. 

Hydroelectric development of the Patillas Reservoir 

waters is specifically authorized byPuert.0 Rican law and the 

Water.Resources Authority has legal authority and responsibility 

to undertake such a project. Neither previously dedicated water 

flows nor water rights of downstream users will be affected. 

FERC licensing is not requTred. Even if it were required, 

the Patillas project would 'be exempt under newly enacted Section 

.30 of the ~ederal Power Act. 

Approval by the Puerto Rico Planning Board, Environ- 
mental Quality Board, and Regulation and Permits Adm'inistration 
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1 . 2  Summary Conclus ions  by Area o f  I n v e s t i g a t i o n ( c o n . t l d )  

i s  requ i r ' ed .  Prompt approva l  i s  a n t i c i p a t e d  based on in fo rma t ion  

t r a n s m i t t e d  t o  EREA by s a i d  a g e n c i e s  i n  t h e  cou r se  o f  t h i s  i n -  

v e s t i g a t i o n .  

A l i s t  o f  over  20 p o t e n t i a l  t u r b o g e n e r a t o r  hardware 

s u p p l i e r s  has  been narrowed down t o  f o u r  vendors-who were r e -  

sponsive w i th .  d e t a i l e d  equipment l i s t s ,  c o s t  quo te s  and d e l i v e r y  

s chedu le s .  The e n g i n e e r i n g  d e s i g n  was exec'uted i n  a manner t h a t  

w i l l . p e r m i t  t h e  use  o f  equipment from any vendor i d e n t i f i e d .  

Bas i c  equipment c o s t s  ranged from approximate ly  $190,000 

t o  $335,000 i n c l u d i n g  au toma t i c  c o n t r o l ,  i n t e r f a c i n g  and swi t ch -  

i n g  hardware.  

The pr imary i n s t i t u t i o n a l  f a c t o r  enc0untered.wa.s t h e  f a c t  

t h a t  t h e  Water Resources ~ u t h o r i t ~  had been r e t i r i n g  p r e v i o u s l y  

. i n s t a l l e d  hydropower s i t e s .  I t  was t h e r e f o r e  a more compl ica ted  

procedure  t o  e x p l a i n  and j u s t i f y  why i t  made s e n s e  t o  deve lop  new 

hydropower c a p a c i t y  a t  e x i s t i n g , - u n u s e d  impoundments. The bene- 

f i t s  o f  d i s p l a c i n g  o i l  and gas -based  power w i t h  a renewable i n -  

,d igenous  r e s o u r c e  had t o  be c l e a r l y  developed and v a r i o u s  d e c i s i o n -  

makers so  persuaded .  

There was a l s o  t h e  q u e s t i o n  of  s i z e .  Why shou ld  a 

4000MW g r i d  c a r e  about  a n o t h e r  h a l f  megawatt o f  i n s t a l l e d  c a p a c i t y ?  

The p o l i t i c a l , -  economic and s o c i a l  b e n e f i t s  o f  any i n c r e a s e d  

measure o f  energy  sou rce  independence from OPEC o i l  had t o  be 

addressed .  

The n a t u r e  o f  t h e  P a t i l l a s  s i t e  a s  an exemplary c a s e  f o r  

t h e  re-development  o f .  abandoned .and new hydropower s i t e s  was a l s o  

emphasized a long  w i t h  t h i s  r e s o u r c e ' s  p o t e n t i a l  i n  a mixed energy 

f u t u r e s  s t r a t e g y  f o r  t h e  e n t i r e  i s l a n d  of  Pue r to  R i c ~ .  

Energy Research & Applications, Inc. . 



TABLE 1.1 IMPLEMENTATION SCHEDULE - DESIGN 6 CONSTRUCTION OF HYDROPOWER PLANT 
IN EXISTING PATILLAS EARTH DAM IRKIGATION OUTLET STRUCTURE 

I TASKS 0 MONTHS 1 

Award of contract for engineering design services 8 notice to proceed. 
Make decision re: type of turbine based on preliminary engineering report 6 recommendation. 
Turbine and generator delivered to job site. 

Contract complete, turbo generator on line. 
1 





The Patillas Dam and Reservoir are located on the Rio 

Grande de Patillas in Puerto Rico. The Patillas dam' is an earth 

dam, about 147 feet high from the valley floor and 1020 feet 

long with a crest elevation of 237 feet above the mean sea level. 

The patillas reservoir system controls a drainage area of approxi- 

mately 25.5 sq. miles, with an annual average rainfall of about 

80 inches. The storage capacity of the Patillas.reservoir at the 

spillway crest has been raised from. 12800 AF to 14300 AF. This 

has been done by raising the spillway crest twice. .Water supply 

for irrigation from the reservoir is carried by a 25 mile long 

canal with an average daily flow of 70cfs to 105cfs depending upon 

the demand level. The reservoir has a surface area of 0.5 square 

miles. The reservoir is fed by two streams, the Rio Grande de 

Patillas with a contributing drainage area of 19.;8 sq. miles and 

the Rio Marin with a contributing area of 5.7 sq. miles. 

An automatic water level recorder was installed in 

November 1965 on Rio Grande de Patillas upstream of the Patillas 

reservoir. Data from the automatic recorder was not available for 

this study. However, monthly streamflow records were available 

from 1908 to 1969, and served as the baseline data for this analysis. 

2.1 Hydrologic Data and Physical Characteristics 

Table 2.1 shows the runoff of the streams entering the 

Patillas reservoir. Records from 1947 - 1969(the last 3 years) 
- 

. were not used in the analysis since water was diverted from the 

reservoir in 1967 to allow some construction work at the reservoir 

site. Thus, a total of 59 years of records (1908-1966) were used 

to perform the hydrol'ogic analysis. .This span covers a wide range 

of reservoir uses including cane irrigation. It is assumed that 

59 years of records; or 708 monthly time periods, are sufficient 

to quantify the statistical variability of the streamflow. 

Table 2.2 shows the monthly total hours, the corresponding on-peak 

hours, and variation in demand. On-peak hours are from 7 a.m. to 

7 p.m., Mvxlday - t l irsugli  Friday. The 1979 calendar year was used 
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.2-1 



PUEE-TO RICO WATER RESOURCES AUTHORITY RECORDED DATA 

. RUIOPP OF T1.E STRUI.iS EIITI;'TLIl-IG PATILIAS RESERVOIR 
(ACRE FI;BT) 
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PUERTO R I C O  WA.TER R E S O U R C E S  AUTHORITY RECORDED DATA 

'TABLE ' ' 2 ' .  1 C 

RUNOFF' OF TIE STIUAHS EIPl'ElIIIIG PATILLAS R i G P . V O I I l  

- - 
15 21 'ay  3 9 5 1 57 6 3 6 9  75 e 1 

!P:T J en Feb Pler Juna 45 Jul Aug Sept Oct 1107 Dec T o t a l  



During the wet season, streams flowing into 
Lago Patillas from the watershed upstream 
fill the impoundment to its highest level. 
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2.1 Hydrologic Data and Physi.c'a1 Characteristics(contld) 

in this study. On-peak hours represent the number of hours during 

which the hydroelectricity is generated for peaking purposes. At 

this stage of feasibility determination, it has not been es- 

tablished if the Patillas sitewill be used to displace thermally 

gen.erat.ed base load or as firm power for peaking purposes. 

Therefore, two alternatives are presented: 

1) On-peaking generation based upon Table 2.2 

2) 24-hour continuous generation 

TABLE 2.2 'VARIATION IN DEMAND 

Monthly. 
j 

January 
February 

March 

April 

May 
June 

July 

August 

September 

October 

November 

December 

Water 
Right (AF) 

-- 

Monthly 
Total 
Hours 

744 
6 72 

--- - 

Summation 8,760 ' 3120 1.00 16,594 3,925 

NOTE: 8 = . (Ivlo'nthly. on-peak ho.urs) j 
Total yearly on-peak hours 

Monthly 
On-Peak 
Hours 

2 76 
240 
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2. 2 Method of Determinine the Firm Power Out~ut of Reservoir 

The historical monthly inflows are routed through the 

Patillas res'ervoi'r. Installed capacity and firm power output are 

parametrically varied. Results will be used for the determination 

of the installed capacity, firm power output, and the correspond- 

ing annual electricity yield. . Power generated at a hydroelectric 

power plant is expressed as: 

.. .. 
where P = power production in kilowatts 

Q = flow through turbine in cfs, 
h = head on the turbine in feet 
e = eff'iciency 

The bas.ic equatio'n used in reservoir routing is the con- 
tinuity equation, 

i = 1,2,3,----- N and j = 1,2,3,--. ,12,1,2,3,-- 12,---,  

where S  = s to rage  l e v e l  a t  t h e  beginning of  per iod  i ,  
i 

'i+l = s to rage  l e v e l  a t  t h e  end o f  per iod  i ,  

Ri 
= r e l e a s e  necessary t o  produce t h e  power l e v e l  

(Pj  . FP) o r  t o  meet t h e  mandatory r e l e a s e  i n  per iod  i ,  

4 = p o r t i o n  o f  t h e  FP l e v e l  which i s  t o  be de l ive red  i n  month j ,  

I = inflow i n  per iod  i l e s s  t h e  l o c a l  r i g h t  
i 

F P  = a n n u a l  f i r m  power  l e v e l  i n  KW 
i = t i m e  p e r i o d  t h a t  r u n s  f r o m  1 t o  t o t a l  # o f  m o n t h ,  
j  = m o n t h l y  t i m e  p e r i o d  t h a t  r u n s  f r o m  1 t o  12  a n d  r e p e a t s  

E v a p o r a t i o n  l o s s  i s  i n s i g n i f i c a n t  a n d  i s  i g n o r e d .  

T h e  r o u t i n g  i.s , s u b j e c t  t o :  
s min S i + l . L -  S a a x ,  

w h e r e  Smax = maximum s t o r a g e  a n d  

= minimum s t o r a g e  
'min 

F o r  a  g i v e n  i n i t i a l  s t o r a g e  ( i t  i s  a s s u m e d  f u l l ,  s i n c e  r e s e r v o i r  

s p i l l s  f r e q u e n t l y ) ,  a  g i v e n  i n s t a l l e d  c a p a c i t y ,  a n d  a  g i v e n  f i r m  

power  l e v e l ,  t h e  c o n t i n u i t y  e q u a t i o n  i s  c a r r i e d  o u t .  T h e  r e q u i r e d  

Energy Research & Applications, Inc. 
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2. 2 Method of Determining the Firm Power Output of Reservoir(cont'd) 

r e l e a s e  a t  any given t ime pe r iod  i s  t h e  maximum o f :  

1) the mandatory release for irrigation 

2) the release necessary to produce the required firm energy, which 
is a function of the firm power level and number of on-peak hours 

W a t e r  i s  a lwa 'ys  r e l e a s e d  t h r o u g h  t h e  t u r b i n e  u n t i l  i t  i s  l i m i t e d  

. b y  t h e  i n s t a l l e d  c a p a c i t y .  T h e  r e l e a s e  r e q u i r e d ' t o  p r o d u c e  t h e  

f i r m  p o w e r  i s  c o m p u t e d  b y  t h e  f o l l o w i n g  e q u a t i o n :  

Ri 
= ( F i r m  Power ,  i n  KW) . 5 5 0  . 1 . 3 4 1  

xa 'h .- e .  

w h e r e  R i  = r e l e a s e  i n  c f s ,  

3  
= s p e c i f i c  w e i g h t  o f  w a t e r ,  6 2 . 4  l b / f t  , a n d  

e  = e f f i c i e n c y  = 0 . 9  

T h e  v a l u e  o f  R i  i s  c o n v e r t e d  f r o m  c f s  t o  AF b y  t h e  f o l l o w i n g  f o r m u l a  

V(AF) = R .  ( c f s )  X ( o n - p e a k  h o u r s  p e r  ,month)  X 3 6 0 0 ( s e c / h r )  
1 

X ( A F / f t 3 )  
43560  

T h i s  v a l u e  i s  c h e c k e d  a g a i n s t  t h e  r e l e a s e  f o r  i r r i g a t i o n  a n d  

t h e  1 a r g e s . t  v a . l u e  b e t w e e n  t h e  two i s  a d d e d  t o  r e l e a s e  f o r  m e e t i n g  

t h e  e x i s t i n g  w a t e r  r i g h t .  N o t e  t h a t  t h e  r e l e a s e  u s e d  f o r  m e e t i n g  

t h e  e x i s t i n g  w a t e r  r i g h t s  i s  n o t  a v a i l a b l e  e i t h e r  f o r  i r r i g a t i o n  

o r  h y d r o p o w e r  p r u d u c t i o n .  

In order to compute the required release that will produce 

the required firm energy, iterations are necessary since head is 

a function of the average storage. Note that firm energy is equal 

to the product of firm power and number of on-peak hours. It is 

assumed that ending storage is equal to the beginning storage 

while average storage is computed. After the release has been de- 

termined, the continuity equation is resolved using the computed 

release. Ending storage is re-determined. The process is repeated 

until convergence is achieved. It was found that only 2 to 3 
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2.2 Method of Determining the Firm Power Output of Reservoir(contld) 

iterations were required by the computer program. During the pro- 

cess of routing, if the ending storage becomes less than the mini- 

mum storage (Smin) it is considered that failure has occurred in 

terms of me.eting the firm power level requirement. The computer 

program prints out the number of times(months) that the system 

failed to deliver the specified firm power level.. . The probability 

of failure is computed by dividing the number of failures by the 

total number of time periods, therefore allowing the decision- 

maker to access the reliability of a given"firm power level. On 

the other hand, spill will occur when Si+l becomes greater than 

'max and the amount of spill is also computed by the computer pro- 

gram. 

Figure 2.1 shows the head and storage relationship. As 
expected, it is almost linear on a log-log plot. Values of head 

are in terms of elevations above the mean sea level. The base 

elevation at the reservoir site for turbine installation is 122 'ft. 

above the mean sea level(MSL). Active storage in terms of water 

surface elevations is from 187'(MSL) to 22Z1(MSL). Therefore, the - 

absolute gross head upon the turbine would vary from 4 8 '  to 82'. 

', For a given insta.lled capacity, firm power level is 

varied from the maximum(which corresponds to the installed 

capacity) to some minimum level and hence a number of routings are 

required. The installed capacity is also parametrically varied. 

The final results would be a table that will show different com- 

binations of the installed capacity, the corresponding firm power 

levels, annual electricity yield., and the associated reliability. 
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2.5 Computer Program 

A computer program was written to perform the foregoing 
routing and computations. A flowchart of the computer program i s .  
presented in Figure 2.2. Tables 3 and 4 show some sample outputs. 

The computer program, written in FORTRAN IV and operated'on an 
IBM 360/91 machine, is available for review but is not included 
here due to bulk. 

Energy Research & Applications. Inc. , 



FIGURE 2.2 FLOW CHART OF HYDROLOGIC ANALYSIS PROGRAM FOR'HYDROPOWER'FEASIBILITY'STUDY 

S T A R T  Q 
I ASSUME VALUE FOR I 

INSTALLED CAPACITY, KW I 
I 
4 

ASSUME BEGINNING STORAGE I 
TO START ROUTING 

I 

.o 
I SOLE CONTINUITY EOUATION I 

FIND RELEASE NECESSARY 
TO MEET FIRM POWER LEVEL 

Yes 

i 
Failure Occurred 

Spill Occurred 
.- 

\ 1 
. . - "  -.. S . I S  i+l min 

- - 
. .  . 

'i.1 

4 
.1 .. - 

I 1' 

- - 

I Routing Continuous I 

4 
I 

C ~ A R E  POWER RELEASE WITH 
IRRIGATION RELEASE, SELECT THE MAX. 

6 ADD IT TO WATER RIGHT 

end of routing? 1- 



- .- - -.- .---. 
INSTPLCEC C A P A C I T Y  U.):).C3 K.W -------------------------------  - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  

---- - -. - - -. - - - --. . TABLE 2 . 3  -4- ON-PEAK GENERATION ' -- .- 
. F A I L U K E S  E A C P  MCNTH - - - - - - - - - - - - - - - - - - - -  - - - - -  - - - - - - - - - - - - - - -  (12  h r s / d a y ,  5  days lweek)  

( t h r o u g , h o u t  5 9 - y e a r  s t r e a m f l o w  r e c o r d )  -- 
K h t / H  J F M A M J J A S O N D  
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SPILL E A C H  M C N T H  (number o f  i n c i d e n t s  i n  5 9 - y e a r  r e c o r d )  --------------------  - - - - - - - - - - - - - -  - - - -  -- 
----- - . .. . 
MW)./YR J F M A M J J A S O N O  
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. - - 
INSTALLC J CAPACITY 400.00 KW ==================.============= 

TABLE 2.6 24-HOUR CONTINUOUS GENERATION 
----.- 

F A I L U R E S  EACH M Q N ~ H  
iSIIII==11=-155=55=I ( t h r o u g h o u t  5 9 - y e a r  s t r eamf low r e c o r d )  

0.0 0 0 0 0 0 0 0 0 0 0 0 0  
-. 4 . 0 . 0 0 ~ . ~ -  0 0 0 0 0 0 0 0 0 0 0 0  

80.00 0 0  0 0 0 0  0  0-0 0 0  0, 
12:3.00 0 0 0  0 0 0 0  0  . O  0 0  0 
160.00 Q o a o o o o o o o ,o o 
200.00 0 0 0 0 0  0  0  0  0  0 0  0  -- 
2 4 0 . 0 0 0  O O O O O O O O Q O  
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.. . _ .. \ - .  . ..... ..---- g1:3-..: 2, :'---. ~ 5 

.- ..... . .... ... ..... . . ... . ...... ... . ....... .. . . .. . . . . -. . . -... . ,.,. 

- --.. 
SPILL EACH (number o f  i n c i d e n t s  i n  59 -yea r  r e c o r d )  = == =t============= == 

--- 
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INSTALLED CAPACITY 300.00 KW =============================== 

--- TABLE 2.5 24-HOUR CONTINUOUS GENERATION -- - . . A - . . -- - , 
F_1!LU!9?-EECH-!!!.TH_ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _  _ _  ( t h r o u g h o u t  5 9 - y e a r  s t r eamf  low- r e c o r d )  

3 . 0 - 0 0 0 0 0 0 0 0 0 0 0 0  
30.00-0 0 0 0 0 0 0 0 0 O O O ------- 0 ~ ~ - a - ~ - . ~  0 ----. 
6 0 . 0 0  0 0 0 
9 0 0 0 G O O  O d O O O O O O O O .  
120.00 0 0 C 0 0 0 0 0 0 0 0 0 
150.00 O 0 0 0 O 0 0 O 0 O O 0 
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2 4 0 . 0 0 0 0  O O O O O O O O O O  

0 0 0 0 0 0 0 0 0 0 0  - -- 
0 1 0 0 0 , -. 0 
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ji,-0'8 36 - 7 38 4 7  ...... =s ---__ s f  58 .. . 5s ____ 4r.1 _, , _ 
. ! 
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2.4 24-Hour Continuous Generation 

Since it is undetermined whether the small hydro installa- 

tion will be used by the Water Resources Authority for on-peak 

generation or base load continuous generation, a series of com- 

puter analyses was also made for 24-hour continuous generation. 

This requires a very simple modification of the computer program 

developed. All it required was to change the number of on-peak 

hours per month to.the total number of hours per'month. 

2.5 A Simplified Hydrologic Ana1,ysis 

The. analysis that follows was used to check the computer 

program developed which uses sophisticated routing to determine 

the installed capacity, firm power level as well as hydroelectricity 

.generation. 

T h e  a v e r a g e  d i s c h a r g e ,  a v e r a g i n g  o v e r  59 y e a r s  o r  7 0 8  m o n t h l y  

p e r i o d s ,  i s :  

T h e  number  o f  o n - p e a k  h o u r s  u s e d  i s  3720 h o u r s  

T h e  a v e r a g e  o n - p e a k  h o u r s  p e r  d a y  

= 3120 
365  

= 8.55 hrs. 

X 0 . 7 6 1  X e  Power  = , 550  

- - 567.82 KW 

I f  t u r b . i n e . i s  o p e r a t i n g  o n  t h e  a v e r a g e  o f  8 . 5 5 h r s .  p e r  d a y ,  

Power  = 567.82 x 24. -1593.88 - K W  
8.55 

T h e  c o m p u t e r  a n a l y s i s  shows  t h a t . a p p r o x i m a t e l y  5 0 %  o f  i n f l o w  i s  

s p i l l e d .  Therefore 3 r o u g h  e s t i m a t e  o f  t h e  f i , rm p o w e r  l e v e l  i s :  
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2.5 A Simplified Hydrologic Analysis(c0nt'd) 

The number agrees well with the computer' results and 

therefore, verified calculations in the computer program. 

2. 6 Summary and Conclusion 

From the pure hydrologic analysis point of view the 

following resu.lts obtain for each type of generation mode: 

a) On-peak Generation based upon Table 2.2: 

The existing dam and reservoir is capable of pro- 
. ducing approximately 800KW firm power each year. 

Assuming there is no penstock limitation, the in- 
stalled capacity would be ,about 800KW.. The 
corresponding yearly hydroelectricity generating 
is about 2.5 million KWHR. 

Intermittent but knowable rate of failure in meet- 
ing the 'firm power level being acceptable, the 
yearly hydroelectricity generation would be con- 
siderably more. For example, if one is willing.to 
accept a 5% probability of'failure, the year1y.h~- 
droelectricity generation would be about 3.1 
million KWH with an installed capacity of 1000KW. 

However, the concept of firm power assumes that 
the system will provide dependable power without 
failure. In this case, it is recommended that 
800KW represent the installed capacity for year 
'round 12 hour a day peak power generation. 

Results show that the reservoir system is 
capable of generating 300KW of round the clock 
firm power at an installed capacity of 300KW. 
The corresponding y,early hydroelecrricity gellera- 
tion is about 2.6 million KWHR. Again, this is 
purely from the hydrologic analysis'point of 
view. Mechanical, penstock, or other limita- 
tions are not considered in this section. It 
appears that if the system is used to generate 
base load in displacement of thermal generation, 
one should be willing to accept a certain pro- 
bability of failure. For example, if a 10% 
probability of failure is accepta'ble the yearly 
hydroelectricity generation at the Patillas 
Reservoir would be about 3.5 million KWH 
at an operating capacity of 400KW at the earth 
dam irrigation outlet structure. 
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3.0 Engineering Feasibility 6 Design Concept for Hydropower 
Retrofit at Patillas, Puerto Rico 

3.1 Introduction 

There are multiple hydropower retrofit alternatives feasi- 

ble at the Patillas site, after examination of selected configura- 

tions. From an engineering standpoint, three possibilities were 

selected for generating hydroelectric power at existing facilities. 

The first alternative is a hydropower installation at the 

existing irrigation outlet structure at the earth dam, using 

irrigation water for power generation and discharging it into the 

existing irrigation canal. This is recommended as the most attrac- 

tive development at this time. 

The second alternative for hydropower installation is at 

the Spillway, using surplus reservoir storage water normally 

sp'illed in addition to irrigation releases and discharging the 

tailwater to the natural streambed. 

The third alternative is a hydropower installation on 

the irrigation canal, implanted at the ~elfcita Syphon, using 

water discharged by the first hydropower installation and dis- 

charging it again into the irrigation canal. 

All three alternatives are -possib:lephases of project de- 

velopment for consecutive implementation (see Figure 3.1) 

3.2 Hydropower System Design 6 Estimates:Development of the Concept 

3.2.1 Irrigation Outlet Hydropower Generating System, Design Criteria 6 Operating 
Regime 

The existing irrigation water outlet structure(Fig. 3.2) 

feeding the irrigation canal, as modified in 1961, consists of a 

54" steel pipe installed in a concrete-lined tunnel discharging 

to an uptake shaft which raises the water to the level of an open 

irrigation canal. Flow rate is controlled by means of gate valves 

between the 54" pipe and the uptake shaft. Water level in the re- 
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FIGURE 3.1 General View of Patillas Site and 
Location of Hydropower Installations 
Feaslble According to Engineering 
Construction Criteria 



3.2.1 Irrigation Outlet Hydropower Generating System, Design Criteria and 
Operating Regime (cont d) 

servoir varies from approximately 80ft. to zero feet above the 
level of water in the irrigation canal. The head range considered 
for power generation is 80--42 ft.(Median heads60ft). This hy- 
draulic discharge can be converted to electrical power by diverting 
the water from the existing uptake riser and passing it through a 

turbine/generator before discharging it to the open channel of the 
irrigation canal. 

The optimal storage regime for generating power at 

Patillas reservoir is between 5,000 AF(w.s. elevation 187.Sft. 
above sea level) and 14,000 AF(w.s. elevation 222.0ft. A.S.L.). 

Based on the irrigation water delivery requirements at 
a documented average flow of 70c.f.s.; maximum 105c.f.s., water 

surface elevation in the reservoir will vary between 189ft. and 
222ft. (crest of Spillway) above sea level, which corresponds to 
optimal needs for generating electrical power. 

Hydroelectric power can be estimated by the formula: 

P = Q h e  * 
where 

P = power production in kilowatts 
Q = flow through turbine in cubic feet per second 
h = head on the turbine in feet 
e = efficiency, which is assumed to be 0.9 

Head loss by pipe friction can be estimated by the Darcy-Weisbach 

eauation : .-I 

where 
L = length of the pipe in feet. 
D = diameter of pipe in feet 

F = friction factor(0.014 for steel pipe) 

V = water velocity(feet/sec) 
g = gravity acceleration 

*This formula is currently used by the U.S. Army Corps of Engineers 
to estimate hydroelectric power potential at existing small dams. 
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3.2.1 Irrigation Outlet Hydropower Generating System, Design Criteria C, Operating 
Regime (cont ' d) 

In our case, head loss is negligible as head loss for 1000ft. 

length, 4.5 ft. diameter pipe is only 0.29ft. (total pipe length 

is less than SOOft.) 

Hydropower Installation at Irrigation Outlet.Structure(Phase 

The most' attainable. configuration for power recovery with 

a high level of determined feasibility is the utilization of the 

uptake shaft at the reservoir outlet.where it connects to the open 

channel irrigation canal. 

Two types of turbine configuration can be used for small 

hydropower installation.: vertical and horizontal. 

3.3.1 Vertical Turbine Configuration Concept Design 

In Figure 3.3.1, a and b, concept design of vertical 

arrangement turbine installation is represented. The following are 

key parameters of this installation: 

1) Equipment Items 

a. Powerhouse construction - reinforced concrete 
for foundation and draft connection, corrugated 
galvanized metal for walls and roof(as currently 
used for structures at dam). 

b. Turbine, propeller type-standardized* 

c. Generator typc TBD with power output 300-700KW 
range. Determination will be made as to 
variable speed generator or automatic con- 
trollable gear box requirement. 

d. SwLtch panel and automatic controls 

e. Riser penstock pipe(wc1ded steel p i p e  42" dia. 
56ft. length. 

* Some domestic and foreign companies have standardized design'for small propeller 
turbines, e.g. Allis-Chalmers-USA, ~ofors-~ahab- wede en, Staphenhorst-Canada,etc. 
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FIGURE 3.3. la RETROFIT HYDROPOWER INSTALLATION at EUTl-! DAM 9UTLET STRUCTURE 
VERTICAL TURBINE CONFIGURATION 

3 -  6 



FIGURE 3.3.lb RETROFIT HYDROPO1VER INSTALLATION AT EARTH DAM OUTLET STRUCTURE 
VERTICAL TURBINE CONFIGURATION 



FIGURE 3.3.1~ CORRELATION BETWEEN WORKING HEAD ON TURBINE, 
DISCHARGED FLOW and GENERATED POWER FOR 
VERTICAL TURBINE ARRANGEMEMI' 



TABLE 3.3.1 

ESTIMATED COSTS FOR HYDROPOWER INSTALLATION 
AT EARTH DAM (VERTICAL ARRANGEMENT) 

PATILLAS, PUERTO RICO 

1. Contractor start-up cost 
Move on site, clean-up and move off 
Excavation, joining existing struc- 
ture and rock fill 

2. Powerhouse construction (600 sq.ft.) 

3. Reinforcing concrete in place 
210 cu. yd. X ' $230/cu. yd. 

4.  ~iscellaneous iron 

5. Penstock pipe 48" dia. 1/2" wall 
56ft. long @ $90/ft. 

6. Turbine, generator, switch panel and 
automatic controls 

7. Install and test 
Sub-total 

Allowance for unlisted items - 10% 
Sub- total 

Engineering design - 10% 
Sub- total 

Contingency - 10% 

TOTAL ENGINEERING and CONSTRUCTION 

INTERIM CALCULATION 
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Construction of a powerhouse at the present 
outlet point at the earthdam has strong fea- 
sibility (Phase 1) . Above, two views of the 
present irrigakion outlet structure, with 
team members observing the site of the pro- 
posed powerhouse. 



3.3.1 Vertical Turbine Configuration Concept Design (cont'd) 

2) Hydrotechnical Parameters 

a. Elevation of turbine intake = 149.5ft: 

b. Turbine intake diameter varies by manufac- 
turer between 1370 and 1795 mm. 

c. Turbine runner elevation = 139ft. 

d. Runner diameter: 1000-1150 mm.- 

e. Effective working head on turbine is 83ft. 
to 48f.t. (head to achieve rated power) 

f. Generating power estimated applying above formula. 

'min= 256KW for Q = 70cfs and h = 48ft. 

P max = 665KW for Q = lO5cfs and h = 83ft. 

( Illustration of rated power, See Figure 3.3.1~) 

g. Estimated cost of project is shown in Table 3.3.1. 

3.3.2 Horizontal Turbine Configuration Concept Design 

Concept design of a horizontal turbine arrangement is 

represented in Figure 3.3.2-a and b.- The following are the key 

parameters of this installation: 

1) Equipment Items 

a. Powerhouse construction as per vertical arrangement. 

b. Propeller type turbine - custom design(standardized 
horizontal turljines do not correspond to the Patillas 
conditions, they a.re designed for 7 to 47ft. head 
and .discharging flow of 200cfs and over). 

c. Generator TBD - as for vertical arrangement. 
d. Switch panel 6 automatic controls. 
e. Riser pipe as for vertical arrangement.. 

21 Hvdrotechnical Parameters 

a. Elevation of the center line of turbine intake, 
from shaft to turbine = 145ft. 

b. Turbine intake diameter varies between 1370-1795 mm. 

c. Turbine runner centerline elevation = 145ft. 

d. Turbine runner diame'ter: 10UO-1150 mm. 
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FIGURE 3.3.2b RE'I'ROFIT HYDROP01ER INSTALLATION at E4RTH DAM OUTLET STRUCllRl? 
HORIZONTAL TURBINE CONFIGURATION 

3- 12 
I 
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Generofing Power, Xw 

FIGURE 3 . 3 . 2 ~  CORRELATION BmVEEN WORKING HEAD on TURBINE 
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ESTIMATED COSTS FOR HYDROPOWER INSTALLATION 

AT EARTH DAM (HORIZONTAL ARRANGEMENT) 
PATILLAS, PUERTO RICO 

Contractor start-up cost 
Move on site, clean-up and move off 
Excavation, joining existing struc- 
ture and rock fill 

Powerhouse construction 490 sq.ft. 

Reinforcing concrete in place 
.121 cu. yd. X $230/cu. yd. 

Miscellaneous iron 

Penstock pipe 48" dia. 1/2" wall 
56 ft. long @ $90/ft. 

6. Turbine, generator, switch panel 
and automatic controls 

7. Install and test. 

Sub-total $394,770.00 

.Allowance for unlisted items-10% 39,477.00 

Sub- tot a 1 434,247.00 

Engineering design 10% 

Sub- total !. 

Contingency - 10% 

a TOTAL. ENGINEERING and CONSTRUCTION $525,439.00 

INTERIM CALCULATION $525,000.00 
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2) Hydrotechnical Parameters (cont ' d) 
e. Effective working head on turbine is 77ft. to 

48ft. (head to achieve rated power). 

f. Generating power estimated by above formula: 

'min = 256KW for Q = 70cfs and h = 48ft. 

P = 616KW for Q = lO5cfs and h = 77ft. max 

(Illustration of rated power, see Figure 3.3.2~) 

g. Estimated cost of project shown in   able 3.3.2. 

3.4 Hydropower Installation at Spillway(Phase 2-- Sketch) 

The second al.ternative (Proposed Phase 2) of hydropower 

installation.at Patillas site is feasible for placement at Spillway 

(see Figure 3.4' aBb), using surplus reservoir storage water re- 

maining after irrigation releases. This hydropower.instal1ation 

is feasible for installation adjacent to the Spi.llway at the down 

stream chute wall as shown in Figure 3.4. Turbine and powerhouse 

construction will be as per vertical arrangement at outlet struc- 

ture. 

The intake structure will be at the left inlet wall of 

Spillway(1ooking downstream) with a trash rack and automatically 

operated gate valve. The penstock consists of a 54" steel pipe 

traced as shown in Figure 3.4, of 320ft. length.. Water discharges 

in open flow to the natural streambed.. The elevation of intake 

centerline is 193ft., turbine runner elevation is 119ft. Working 

head on turbine varies according to the water surface el'evation 

in the reservoir: between 103ft. which corresponds to 222ft. 

W.S. elevation(crest of Spillway) and 76ft. ,minimum(which 

corresponds to 196.ft. elevation of top of .intake tube). 

Flow is assumed at a constant 105cfs displacing some 

spillage requirements. Generating power is 608KW minimum to 848KW 

maximum. This installation can be used for peak power generation 

(12 hrs./day) for up to 8 months a year based on analysis of hy- 

drologic data and irrigation delivery requirements. 

The c o s t  of project Phase 2 is presented in Table 3.3. 

Energy Research & Applications. Inc. 
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Two view: ~f the Patillas spillway structure 
(proposed Site #2) tdke~i  from opposite angles. 
The proposed intake structure would be sited 
at the right of the present structure (top photo). 
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TABLE 3.3 

ESTIMATED COSTS TO DESIGN AND INSTALL A HYDROPOWER PLANT 

AT THE EXISTING PATILLAS DAM SPILLWAY STRUCTURE. 

1. Contractor leadtime, planning and start-up,. 
move-on, clean-up and move-off. Allow: $ 6,000.00 

2. Site development and restoration, including: 
on-site access road, restoration of natural 
and dam surfaces, revegetation. 6,600.00 

3. Demolition and removals including breaching 
existing dam wall for inlet structure and 
area for installation of power plant struc- 
ture. 

4. Earth work; excavation and backfill. 

5. Reinforced concrete in place. 350 cubic 
yards @ $230/cubic yard 

6. Miscellaneous iron. 

1 .  Penstock pipe, steel, 48" diameter 1/2" 
wall - -  furnish and install 320 linear 
feet @ $12l/foot. 

8. Powerhouse building 

9. Turbine, generator, switch panel and 
automatic controls. 

10. Install and test turbine. 

Subtotal 

Allowance for unlisted items: 10% 

Subtotal 

Engineering design: 105 

Subtotal 

Contingency: 10% 

Total Engineering 4 Constr1.1ction 

INTERIM CALCULATION 
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As oil prices continue to rise, installation of 
powerhouse downstream on the irrigation canal 
may become attractive (Phase 3) 

Interface with the existant power grid is seen as 
posing no problems at any of the possible Patillas 

Energy Rasearch & Applications, Inc. sites. 



3.5 Hydropower Installation at Felicita Syphon(Phase 3) Outline 
of Feasibility and Conditions 

For further hydropower generation development, it is 

feasible to install a hydropower plant downstream on the irriga-. 

tion canal before one of the existing syphons; The most available 

syphon for powerhouse installation is Fell'cita Syphon. 

The outline of this hydropower installation is: 

The tailwater discharged from the hydropower installa'tion 

at the earth dam outlet structure is captured,in pressure pipe 42" 

diameter .along the existing irrigation canal (length of pipe' = 

8085ft.) and connected to the 'intake of a hydropower installation 

implanted into the Syphon pipe. Point of construction joint be- 

tween Syphon and Powerho'use will be where Syphon pipe passes over 

a natural stream running perpendicular to canal flow. After pass- 

ing through the turbine, water discharges to an open irrigation. 

canal through the.other end of the Syphon. 

Working head on the turbine is 42ft. with generated power 

225KW to 335KW depending on irrigation flow. Assuming 87cfs as 

the mo'st common flow, installed capacity is rated at 316KW. The 

cost of project Phase 3 is presented in Table .3.5. 

3.6 Conclusions 

At the earth dam hydropower installation, a vertical tur- 

bine configuration is more advantageous because it responds to the 

most important 'factors, i.e.: 

- standardized turbine commercially available: lower cost 
and technically proven. 

- higher working head range on turbine:. .higher level of 
power. generation for identical water surface, elevation 
in reservoir. 

- excludes cavitation ph.enomena: longer life of runner 
(which is the most exp-ensive part of the turbine, in 
most cases) 

However, a vertical turbine arrangement needs a larger 

powerhouse, resulting in a higher cost of construction compared to 

a horizontal unit. 
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TABLE 3.5 

ESTIMATED COSTS FOR HYDROPOWER INSTALLATION 

AT FEL~CITA SYPHON, PATILLAS, PUERTO RICO 

1. contractor start-up cost, move-0.i site, .clean- 
'up and move-off, excavation, joining existing 
structure and rockfill. $ 30,000.00 

2. Power house construction. 4,800.00 

3. Reinforcing concrete in place; 
. . 121 cubic yards @ $230/cubic yard. 

4: Miscellaneous iron 8,000.00 

5. Penstock pipe 48" diameter, 1/2" wall. 
8,085 feet long @ $90/foot.' 727,650.00 

6. .Turbine, generator, switch panel and automatic 
controls. 225,000.00 

7. install and test. 

Subtotal 

Allowance for unlisted items: 10% 

Subtotal 

Engineering design: 10% 

~,ubtutal 

Contingency: 10% 

Total Engineering 6 Construction 

INTERIM CALCULATION 
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3.6 Conclusions(cont'd) 

Horizontal configuration turbine(custom design) has a 

lower powerhouse construction cost. This particular horizontal 

arrangement has a lower working-range and does not exclude possi- 

ble cavitation phenomena(shorter life for runner). 

.Analysis of hydrological data at the Patillas earth dam 

outlet structure indicates that the most common conditions are: 

standard flow delivered for irrigation needs is 87cfs and storage 

volume in the reservoir is 7800 AF, which corresponds to 200ftASL 

elevation or 61 ft. working head. For these common conditions,, 

power generation will be 350-400KW. 

At t.he Spillway hydropower installation, -it is more 

feasible to use a vertical turbine for the same reasons explained 

above. Considering the most common prevailing conditions, work- 

ing head on the turbine will be 81 ft. and flow 105 cfs. Generated 

power will average 650KW. 

At the ~elfcita syphon installation; it is more practical 

to install a horizontal turbine because for this configuration 

cavitation phenomena are excluded and the cost of actual construc- 

tion for powerhous.e is very low. 

Construction dimensions for the powerhouse as shown in 

the concept design.do not exclude any vendor sources of t'urbines 

from competitive bidding to supply the equipment. Their desjgns 
may vary as to.specific turbine dimensions, which are variable for 

each manufacturing company, but the design can accommodate any of 

the current equipment offered by manufacturers listed in Section 

7.0. 

Using data prov?ded in quotations by manufacturers of - 

sms.11 hydropower units, we can conclude that for the Patillas site 

hydrologic,al .'and environmental:. conditions, a comple-tely .automatic 

unit is feasible using proven advanced technology and, therefore, 

recommended. . 
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3.6 Conclusions (contld) 

Existing automatic hydropower units are generally described 

by the following specifications: 

1) Intake structure: consisting of a butterfly valve, which 

is opened by means of hydraulic servomotor and shut by a 

counterweight, 'operates as a start and shut-off device. 
The turbine is started by opening the valve slowly. When 

the runnerls.speed of rotation has reached its design level, 

the alternator is synchronized. The valve is equipped with 

an hydraulic control backed up by a sto.red energy (battery) 

control for emer.gency closure. in the event of power loss; 
The control mechanism is sized to clos'e the valve against 

full turbine runaway speed discharge. A butterfly valve is 

feasible for installation at the Earth Dam.and Syphon hydro- 

power plants. For spillway installation, it is necessary to 

construct an intake gate which is equipped with a similar 

automatic control devi.ce. The valve (or gate) is provided 

with a releasing device which shuts the valve, in the event 

of out of tolerance conditions occurring in the generating 

equipment. 

2) Power controls: The turbine's fully automatic operation is 

assured through a regulator which provides continuous step- 

less control of the turbine based on inlet water flow and 

reservoir water level with complete accuracy. Paralleling 

with the main grid is automatic through a synchronous gener- 

ator. 

The exciter-regulator ,achieves both generator excitation 

and accurate voltage regulation for .varying conditions of 

load, power factor, generator frequency, and load imbdlance. 

Excitation power is normally obtained from generator output 

voltage. Exciter-regulators may be of the static thyristor 

type, utilizing self-excitation of the generator's own out- 

put. Accurate control of generator voltage is achieved 

through the use of a closed-loop regulating system. 
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3) Operating controls: A prescribed automatic operating 

regime (for peak load operation) may be achieved with 

automatic timer start & shut down switches. 

From these equipment.operation specifications, it is 

inherent that hydrop.ower installations at the 

Pati.llas site are conceived for operating safely. 

They are also flood protected because. they will be 

implemented only at existing hydrotechnical struc- 

tures(Earth Dam Outlet Structure, Spillway and Syphon) 

In Table 3.6, operating profiles are summarized for all' three 

potential phases of hydropower retrofit installation at the 

Patillas site. 

3.7. ~stimate of Construction Costs 

.The work of construction is simple and straightforward. 

Local construction companies are capable of constructing any phase 

of it. The costs of construction are based on a survey of local 

prices in Puerto Rico. 

'~ables 3.1 and 3.2 tabulate the estimated costs for con- 

structing the hydropower installation at the irrigation outlet 

structure of the earth dam. Table 3.1 shows the projected costs 

for the vertical turbine configuration'.and table 3.2. shows the 

projected costs for the horizontal turbine configuration. 

The estimates include the cost of constructing a cast in 

place concrete structure to house the power plant, furnishing 6 
installing diversion piping, turbine, generator and controls, 

construction of connection to the existing irrigation canal, in- 

stallation and testing of the equipment and, an allowance for en- 

gineering design still requir'ed. 

Outflows from the reservo.ir are not changed if Phase 1 

alone or Phase 1 and Phase 3 are implemented; the existing irriga- 
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3.7 Estimate of Construction Costs(contld) 

tion flow is simply used to generate power and the irrigation func- 

tion continues as before. If Phase 2 is implemented, a lowering 

of the lake surface below current levels is expected to occur part 

of the time. . . 

3.7.1 Fixed and Variable Costs 

Material costs have been verified for all major items. 

Price quotations have been obtained from four of thg nine well 

established, reputable manufacturers of turbines and generators 

contacted. Verified fixed costs for equipment 'and materials to be 

used in the project account for approximately 50% of the total 

cost which leaves the 10% allowance .for unlisted items and 10% 

for other contingencies applicable to. the variable construction 

cost items. The project cost estimates are, therefore, believed 

to be very conservative. 
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TABLE 3. G FEASIBLE OPERATING PROFILES 

* Operates only for Peak Power Generation 
** Probability of failure to deliver 

stat.zd energy levels: 1.98% 

No. 
- 

1 

2 

3 .  

Hydropower listallation 

at earth dam 

at Spillway * 

atsyphon 

Total Phase 1 (1) 

Total Phase 2 (1+2) 

Total Phase 3 (1+2+3) 

Generating 
Install. Capacity (KIV) 

24hr/day 
year 'round 

400 

- - - 

300 

400 

400 

700 

Annual Energy (KWH/YR) 
Peak Hr 

12hr/d Y Sday 
wee f 
490 

650 

330 

49 0 

1140 

1470 

24 hr. /day year 'round 

3,504,000 
. . . .  

- - -  

2,628,000 

3,504,000 

3,504,000 

6,132,000 

Peak Hours 12hr/day 
5 days/week 

1,528,800 

2,028,000 

1,029,600 

1,528,800 

3,556,900 ** 

4,586,400 



POSSIBLE OPERATING PROFILES FOR PHASE #1 

(for single instaliation) 

HYDROPOWER RETROFIT at EARTH 1RRIGATI.ON OUTLET STRUCTURE 

* Working According to current irrigation Release Practice 

Generating Capacity(KW) . 

Annual Energy(KWH/Yr) 

* *  Working in Peak Power Generation Strategy 
According to Current Power Supply Practice 
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24hr/day 12 hr day - 
year/round 

. 400 * 

3,504,000 

peak Power 5 days:wk. 

665 * *  

2,074,800 

2 
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4.0 ECONOMIC FEASIBILITY DETERMINATION 

4.1 Introduction 

The retrofit of Patillas reservoir with a hydroelectric 
generating facility appears to be economically feasible .at this ' 

time, based on today's high oil prices and the availability of 

new technology in control systems. A classical engineering/eco- 

nomic analysis of the proposed earth dam installation for example, 

indicates.that 'such an investment in hydropower can be expected to: 

-yield better than a 20% rate of return to Puerto Rico. 
-produce energy at less than 2 4  per KWH for at least 30 years. 
-be repaid in less than six (6) years. 
-save over 60Q0 barrels of oil annually. 

Such attractive results would not have been true as recently 

as ten years ago when oil sold for less than $2/bbl and "state of 

the art" in automatic controls was not commercially exploited. 

In addition to direct cash benefits of the proposed hydropower 

project are several indirect and/or qualitative considerations: 

-reduced air pollution from oil-fired electric plants (the 
costs of. air pollution can be expected to increase in the 
future if low-sulfur fuels become scarce.) 

-reduced dependence on uncertain foreign oil supplies and 
consequently improved balance of payments. 

-reduced use of cooling water at the s't'eam. plants. 
-stimulation of local economy during construction. 
-an increment to the. Authority's installed generating capa- 
city based on renewable resources. 

These latter benefits would be of major significance if 

aggregated over multiple hydropower installations, where thetr 

magnitude would exert a measurable impact on the Puerto Rican 

economy. For a single facility such as the proposed Patillas 

plant, however, the dollar value of these secondary economic bene- 

fits are sufficiently small that they'will be included here only 

qualitatively. The loss of analytic rigor is not great, because 

the value of the excluded secondary "ripple" benefits is swamped 

by the actual cash savings from reduced oil purchases. Therefore, 

although . the: economic cost-bene'fit equation presented in Section 

4.4 omits these secondary items for the sake of simplicity, they 

should be kept in mind by decision-makers. 

Energy Research & Applications, Inc. 
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4 . 2  The Costs of a Patillas Hvdro~ower Retrofit 

There are two types of costs anticipated in the p r o d ~ ~ -  

of electricity at Patillas reservoir: initial,. one-time costs 

to design and b.uild .the facility and'annual life-long costs 'to 

operate and maintain it. 
The operation and maintenance costs of a small, modern 

hydropower plant are trivial based. on actual on-line experience 

with similar equipment elsewhere(?) The fully automatic controls 

called for in the engineering design (see Section 3) reduce the 

likely labor requirement to once-a-month inspection and possible. 

screen cleaning. As there is already an operator on duty at the 

-reservoir who can conveniently take care of these activities, no 

added cost. for operation and maintenance is charged to the hydro- 

power. equipment. Similarly, no increase in required maintenance 

of the existing structures of the dam, canal, spillway, etc..are 

anticipated as a resultof the proposed hydroelectric retrofit. 

A detailed estimate of the construction costs for each 

of the alternative hydropower options possible at Patillas reser- 

voir is provided i'n the engineering section of this report. These 

costs are based on design parameters for each configuration and on 

current prices for. labor and equipment as shown (sources include 

manufacture.rsl hardware quotes, local prevailing wage rates, etc.). 

The derivation of project costs set out in ~ables-3.1 Gr 3. are self- 

explanatory and bear only one further comment here. That is the 

effect of inflation on the cost estimates. All prices quoted.are 

in late-1978 dollars, and can be expected to increase annually if 

the project is not implemented immediately. Just how' quickly pro- 

ject costs go up can be seen in Figure 4.1. There are additional 

considerations on the timing of project costs 6 benefits which will 
be explained in Section 4.4. 

~~ ~- 

(1) For instance, a fully-automated 502KW hydroelectric facility in Kalsetter,' 
Sweden requires about 3-4 hours of labor per month according to the 
owner-operator of ..the ins tallation,. 
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2.0 m . FUTURE COSTS TO BE 
EXPECTED WITH THREE 

n 
c RATES OF INFLATION 

1.8 

II 

* b 1.6 
a 
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V 

YEAR OF PROJECT CONSTRUCTION 

4.3 Benefits of. a Patillas Hydropower Retrofit 

Overwhelming the beneficial side-effects of hydroelectric 

power mentioned earlier, is the potential cash saving from reduced 

oil imports made possible by hydroelectric power use. In 1978, 

the WRA spent an average of 2.544 per KWH on fuel ale#), a figure 
which is s'ure to go up in the foreseeable future. On this basis, a 

pfoj ected minimum firm energy production of 3.5 million KWHR per 

year from the earth dam installation alone will yield annual sav- 

ings on fuel expenditures starting at $89,000 in the first year 

01 uperation and going up from there at whatever rate OPEC deems 

appropriate. (known to be 10% for 1979) 

It must be noted that only fuel expense displacement is 
taken into account as an economic benefit here. Presumably, any 
change in sales revenue which. arises frorn hydropower implementation, 

will represent an.income redistribution effect among island interests, 

and not a cost savings for Puerto Rico vis-a-vis the rest of the 

world. Although the total savings attainable by hydropower are ag- 
gregated for purposes of feasibility assessment, it maybe of 

interest to'-break down the benefits by recipient group. 
. - 

. . 

(2) Bond prospectus dated September 2 6 ,  1978 by Merrill Lynch White 
Weld Capital Markets Group, page 20. 

I 
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4.3 Benefits of a Patillas Hydropower Retrofit(contfd) 

The 'ultimate distribution of any fuel cost savings will 

be island-wide due tc the current rate'structure of the WRA. It 

provides that all fuel charges incurred in excess of $2.00 per 

barrel be passed on directly to the utilityl.s customers, and so, 

conversely, are any savings in fuel costs. Seventy percent (70%) 

- o f  the Authority's residential customers are subsidized by the 

Gove.rnment Treasury for their fuel surcharge. In aggregate, the 

benefits from displacing oil with hydropower will accrue to cus- 

tomers approximately in proportion to each sector's electricity 

purchases. Therefore, for - NOT purchasing one barrel of oil costing 
(3) $14.00, the following groups will save. 

Water Resources Authority - $2.00 
Unsubsidized residences - 1.20 
Government subsidy fund - 2.64 
Industrial customers - 5.04 
Commercial and others. - 3.12 

The conclusion to be observed from this benefit distri- 

bution breakdown is that .the displacement of imported oil as an 

electricity-generating fuel will benefit many sectors of the Puerto 

Rican economy under the WRAfs current rate structure. However, the 

WRA will presumably bear the investment cost for z hydropower 
facility alone. Consequently, it may be necessary for the responsible 
development agency to offer the WRA some additional incentive .(either 

a greater share of the benefits or a partial subsidy on the initial 

investment) in order to make the investment a sound one for the utility. 

The project benefits so far exceed its. costs that it would be well 

worthwhile for the Government of Puerto Rico to do so. 

Pursuant to the Authority's mandate to "promote the 

general welfare of the ~ommonwealth,"~~) - all benefits, to whomever they 

may accrue are included in the mathematical economic analysis p'resented 
( 5 )  in the next section. 

(3) Based on 1978 breakdown of electricity sales in Puerto Rico, as reported 
in Bond Prospectus dated September 26, 1978. 

(4) WRA enabling legislation, 1941. 

(5) This perspective represents the Puerto Rican govement's expressed desire 
to diversify energy resources and develop the island's renewable energy 
resources. 
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4.4 Mathematical Model of Economic ~easibilitv 

Efforts to describe real-world relationships and observa- 

tions by mathematical formulas have been made in nearly all fields 

of study. Fortunately, economic analysis lends itself reasonably 

well to numerical representation, and the key factors in a Patillas 

hydropower investment fit the classical engineering-economic model 

of evaluation quite appropriately. In deciding the optimal level 

of complexity for an economic model, a tradeoff must be made be- 

tween reality and solvability, as can be shown qualitatively in 

Figure 4.2. 

HIGH 

LOW 

FIGURE 4.2 - Tradeoff in Economic Model Design 

The most effective model will lie somewhere in th.e middle .range of 
complexity, reflecting the most significant aspects of the real 

world without becoming hopelessly muddled with details which can 

make the tool unworkable; This compromise underlies the Patillas 

economic model, which is a general analytical tool for evaluating 

any one o f  the proposed hydropower options available at Patillas 

(or for that matter anywhere in Puerto Rico). 

The economic analysis of a hydroelectric retrofit installa- 

tion by classical engineering-economic techniques i nvo lves  dis- 
counting future cash flows to an equivalent present worth. At some 

discount rate, called %INT in the accompanying computer model, the 

Energy Research & Applications, Inc. 
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4.4 Mathematical Model of Economic Feasibility(contld) 

fundamental discounted relationship is: 

Present Worth of Initial - - Present worth of a series 
Investment(inc1uding interest) of future net benefits 

It is customary that these costs and benefits be measured in compari- 

son to some alternative course of action. In this analysis, the 

comparative alternative is assumed to be identical levels of power 

generation by an oil-fired steam plant. Within this comparative 

framework, only differences between the two .options, are relevant 

to the analysis. 

Using the. viewpoint of the Government of Puerto Rico, which in- 
cludes the snecific perspective of .. the .Water Resources Authority, the 

cost-benefit calculation can be expressed verbally: 

total installed cost -present worth of thirty years 

with interest compounded - - bf fuel savings, with allowance 

(6)' 
for inflation in fuel prices; less 

during one-year lead time eipense for operation 6 maintenance 
of plant, if any, with allowance 
for inflation 

Or using the symbols defined in the computer printout attached, the mathematical 
express ion is : 

[~~)(.0105)(PF)I', x [(I' + % ?.PF - .%INT) LIFE COST (l+%INT) - - 11 
(%TPF--%INT) 1 + %INT 

UGM [ ( I  + \+,OM - %INT -11. LIFE 
+ 

' X 
(7)  

-(%TOM - %INT 1 + %INT 1 

The above equation is cumbersome to calculate by hand, but has been 

conveniently programmed on a small computing calculator. The pro- 

gram is capable of using any values for the equation variables and 

determining the impact on investment desirability. 

(6) The model formulatton assumes that cash outlay for the project 
will occur as follows: 1/3 @ 12 months before'start-up, 1/3 @ 
6 months before start-up, 1/3@.start-up = average total cash 
exposure of approximately 6 months. Subsequently, each year's 
bene.fi t s  are assumed at mid year, 

(7) If no real OEM cost is incurred by the hydropower installation, 
as was suggested in Section 4.2, then the second line of the 
equation will drop out. 

Energy ~esearch & Applications. Inc. 
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Mathematical Model of Economic Feasibility(contld) 

There are two methods of operation available, depending on known 

information and desired output. 

1) If it is known what the investor's minimum acceptable 
rate of return on this investment is,(plug value in 
for "%INT1'), then the calculator will provide an in- 
vestment ceiling. That is the maximum dollar invest- 
ment which can justifiably be made in the.system, 
given predicted levels of power production. 

2) Alternatively, if the total installed system cost 
is known '(plug in value for "COST"), then the pro- 
gram will calculate the rate of return realizable 
on such an investment. 

The most valuable aspect of the economic model is its flexibility. 

It can be implemented for various levels of power production, in- 

vestment size, operating requirements, hardware life, price levels 

and inflation rates. The calculated outputs include the number of 

barrels of oil. saved annually, the first year dollar value of the 

oil saving, the rate of return on investment, the installed cost 

per kilowatt capacity, and the life cycle cost of hydroelectricity 

per kilowatthour. 

Underlying the model formulation are a number of im- 

plicit assumptions which are clarified below: 

1. The annual energy produced(KWHR) depends on the opera- 
ating schedule selected and the level of reliability 
required by rhe  WRA (see Hydroiogy Engineering sections). 

2. Electricity sales are assumed to be unaffected by 
the use of hydropower instead of therma'l electric 
power. 

3) Because of the tax-exempt status of WRA, no invest- 
ment tax credit nor energy tax credit is received 
by the utility for its hydropower purchase. 

4) OGM expenditures relevant to the proposed hydropower 
retrofit may be entered in the model as either-tosx-), 
a benefit(+) .or neutral (0). The implications of a 
zero entry have been described previously - the 
attendant already on duty at the dam will take care 
o f  the  nodes st O4M requirements of the automatic de- 
vice. A negative entry for OGM implies that no 
operator is available at the site presently and some- 
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4.4 Mathematical Model of Economic Feasibility(contld) 

one must make a special monthly site visit for in- 
spection and cleaning. 

A positive entry for OEM would be. appropriate only 
if multiple hydropower installations were contem- 
plated, such that a reduction in labor at the steam 
plants could be achieved. The magnitude of such a 
cost displacement is substantial--on the order of 
half-a-cent per kilowatthour- -based on WRA1s 
current 0G.M costs (excluding fuel) . (8) However, 
before including any OGM savings at the Authority's 
steam plants, full ramifications on employment must 
be recognized.. 

5. No income or property taxes are included in the 
model. The WRA1s "contribution in lieu of taxes!' 
is also omitted because it is simply passed on 
to customers as an 11% surcharge on their bills, 
having only a small distributional effect between 
WRA customers and the Commonwealth, for this analysis. 

6. The cost per kilowatthour calculated in the model 
contains the amortized capital costs of.the hydro- 
power facility plus an estimated $100/month for 
o,peration and maintenance .(9) The cost of 
capital is the rate of interest payable on WRA bonds, 
plus a margin for overhead. The resulting.C/KH 
is extremely sensitive to the selection of this 

' borrowing interest rate (%BOR) . 
Figure 4.3 illustrates graphically the relationships among several 

model variables according to the equation presented earlier in this 

section. The graph permits the same 2-way implementation as the 

computer program: e'ither COST. or % I N T  may be input (by entering on the 
horizontal or vertical axis, respectively), and an energy production 

level assumed (by selecting the appropriate KWHR-curve), in order 

- 

(8) In 19 78, the WRA spent $74,888,000 on "production" and "maintenance" 
for an energy output of 13,685,000MWHR, an average of .55+/KWH , as 
compared to projected 0.0 3#/G?H for hydropower OGM . 

(9) The $100/month OW figure is included as the most conservative of the 
drree possible OGM impacts described in item #4. This is - not a pro- 
gram variable for this particular calculation, but its effect is 
very slight, on the order of 0 .0 3 Q / KWH. 
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The curves shown above illustrate the relationship between initial system investment and the expected 
rate of return for various levels of energy output. For a 2-dimensional display several model variables 
must be assumed fixed: project life = 30 years, operation I!?, maintenance = 0, price of fuel = $2.40/bMBTU, 
annual rate of fuel price increase = 7%. The dashed line illustrates the e a r t h  dam opt ion  as base power. 



4.4   at he ma tical Model of Economic Feasibility (cont ' d) 

to obtain either the rate of return or investment ceiling (by 

reading off the value on the remaining axis). The leading can- 

d.idate site, at' the earth dam, is sketched onto the graph. The 

constant values underlying the shape of these curves are given; 

any variation in these fixed items will.require that a new graph 

be plotted. It is the computer's ability to vary all input val- 

ues' simultaneously that makes it superior to the graphical 

analysis shown here. 

4.5 Results of the Economic Analysis 

. . Figure 4:4 displays a sample. output from the programmed 

economic model, with definitions of all model variables given. 

The .example used for demonstration is that of the earth dam 

installation operating on a 24/hour-a-day schedule. Additional 

iterations of the program have b,een completed, using data rep.- 

resentative of each possible operating strategy. The results 

are summarized in tabular form by Figure 4.5. 

Energy Research & Applications. Inc. 



FIGURE 4.4 SAM,PLE.COMPUTER 'PRINTOUT OF PATILLAS ECONOMIC MODEL , 

S I T E .  
K :.I! 

KljIHR . 

PF 
;.; .!. p F 

G+M 
%:f nfq . 
L I F E  
"gST : .  
:.: B iJ ,q 

= Site key: 1-earth dam; 2-syphon; 3-spillway 
= Installed capacity recommended by engineers(KW1 
= Avg. annual energy output from hydrologic analysis(kwhrs1 
= Current price of fuel to Commonwealth ($/MBTU) 
= Annual rate of fuel price increase(uniform over life) 
= First year change in O&M over like-sized thermal plant 
= Annual rate of O&M cost increase (uniform over life) 
= Decision time horizon or expected life of facility(yrs) 
= Total installed project cost, if known($) * 
= Rate of interest on WRA bonds and overhead margin 

*otherwise; omit COST & print %INT, a given minimum 
iz$L!:i-!LRT IgNS required return (%)  . 

6:34:3, ,443376 
... 

BBLS = ~vg. number of barrels of oil per year displaced 
,=, ,-I .-s 87 ,-, ,-, ,=I 1 -. . 1 2 VHLU = First year oil savings ( $ 1  
,-3 .- 7, .-t $7 1 .: kt ,=, L ; . ? O f  i = First year total savings ( $ )  

. .-3 4 8-8 i ,=, .L + s .I0 
::, A ,-, ,-, ,-: + .-i .-, :.t I ' = Discounted rate of return on investment (9) if COST known* 

,-! L- -7 .- .- ,. i-: :-, , i 5 t, '3 f 7 :3 . ...' p' .,.I. i 1 = Capital investment per .installed kilowatt(S/KW) - -. .- 1 , :3 I? 3 2 :I 3 i. 5 $3 i . < ' $  = Total cost per kilowatt (C/kwhr) 

*otherwise, omit.%INT and calculate maximum justifiable 
investment (COST) for given required rate of return. 

Additional notes: 
The installed capacity of 665 KW is maximum--the project proposed 
can produce variable power outputs up to that level. 

. T h e  calculation of C / K H  is extremely 'sensitive to the value used. 
for %BOR. 
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FIGURE 4.5 SUMMARY of ECONOMIC FEASIBILITY of 
SELECTED INSTALLATIONS 4 OPERATING SCHEDULES 

(a) "Base Power" is 24 hrs/day, 365 days/year on-line 
"Peak Power is 12 hrs/day, 5 days/week on-line 

(b) For definition o f  variables, see Figure 4.4 

(c) For an important discussion of these figures, see Section 4.5 of text 



4 . 5  Results of the Economic Analysis(contfd) 

Two important qualifications must be made on the results 

summarized in Figure 4 . 5 .  The first concerns the valuation of 

electricity produced during peak hours versus that produced con- 

tinuously. Underlying the table entries is an across-the-board 

value of $2.36 per million BTuS'O) for all displaced fuel. It may 

very well b'e that in reality the displacement of peaking power 

(i.e. gas turbines in Puerto Rico) is much more valuable than re- 

ducing baseline energy from the steam plant. Therefore, even 

though the cost per kilowatthour shown in the last column is higher 

for the peaking applications, the value which the Authority places 

on such power may more than compensate for the difference. 

The second.qualification to be made is the calculation 

of cost per kilowatt installed capacity. This figure is based 

upon each installation's maximum power.output; does not reflect 

level of utilization. Therefore, a large unit whi.ch is under- 

utilized.wil1 have a low cost per KW whereas a smaller unit fully 

utilized will have a high cost per KW. Not only are these $/KW 

values poor indicators of relative attractiveness among hydro- 

electric facilities, they may be very misleading if used for com- 

parison to other types of generating capacity. Obviously, a 

fossil or nuclear fired system which costs $ 1 0 0 0 / ~ ~  to install 

but requires expensive fuel input thereafter is not equivalent 

to a hydroelectric plant costing $1000/KW to install with free 

"fuel". A more comprehensive evaluation of any energy source 
is either the life-cycle cost per ki1owatthov.r (C/KH) or the 

rate of return on investment(%INT). [These qualifying r e m a r k s  

a r e  applicable generally t o  economic analysis of energy a l t e r n a -  

tivcs and are not confined t o  t h i s  p a r t i c u l a r  model.] 

In conclusion, utilization of the earth dam site as 

full-time generating facility looks very attractive at this time. 

(10) WRAfs average cost for fuel'in 1978, according to Bond Prospectus 
dated September 26, 1978. 

I 
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4.5 Results of' the Economic Analysis(contld) 

Furthermore, all the other options except the triple-peaking 

facility compare favorably with the WRA1s average system bus bar 

cost of 5.36$/KWH. However, determination of actual. operating 

schedule t o  optimize use of the patillas facility will depend on 

detailed cost data for peaking power, unavailable for this analysis. 

Energy Research & Applications. Inc. 



5.0  REPORT OF ENVIRONMENTAL CONDITIONS AT PATILLAS RESERVOIR 

AND AN EVALUATION OF POSSIBLE EFFECTS OF SMALL HYDROPOWER 

DEVELOPMENT 

5 . 1  I n t r o d u c t i o n  

This  r e p o r t  a s s e s s e s  impor t an t  e c o l o g i c a l  c o n d i t i o n s  a t  and 

i n  t h e  v i c i n i t y  of  P a t i l l a s  Rese rvo i r  i n  P u e r t o  Rico and c o n s i d e r s  

env i ronmenta l  e f f e c t s  o f  deve lop ing  t h e  s i t e  f o r  s m a l l - s c a l e  

h y d r o e l e c t r i c  power g e n e r a t i o n .  The proposed power g e n e r a t i o n  

o p t i o n s  a r e  designe,d t o  f i t  i n t o  e x i s t i n g  r e s e r v o i r - u s e  schemes,  

and i t  i s  t h e r e f o r e  u n l i k e l y  t h a t  hydropower development a t  t h e  

P a t i l l a s  s i t e  w i l l  cause  s i g n i f i c a n t  e c o l o g i c a l  d i s r u p t i o n .  The 

sou rce  o f  much o f  t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  r e p o r t  i s  a  

s t u d y  of  t h e  b a s e l i n e  c o n d i t i o n s  a t  P a t i l l a s  Rese rvo i r  by W .  R .  

J o b i n  o f  t h e  U n i v e r s i t y  o f  Pue r to  R i c o ' s  Cente r  f o r  Energy and 

Environment Research ( s ee  Re fe rences ) .  The CEER has  a l s o  made an 

assessment  of  p o s s i b l e  env i ronmenta l  e f f e c t s  o f  sma l l  hydropower 

r e t r o f i t  a t  P a t i l l a s  R e s e r v o i r .  

5 . 2  D e s c r i p t i o n  and Uses o f  t h e  P a t i l l a s  Region ---- 
P a t i l l a s  Reserv0i . r  i s  l o c a t e d  on P u e r t o  R i c o ' s  s o u t h e a s t  

c o a s t  ( s ee  F igu re  5 . 1 ) .  The r e s e r v o i r  s i t s  about  5 km ( 3 . 1  m i  . )  

i n l a n d  i n  a  s p a r s e l y  p o p u l a t e d ,  h i l l y  (40-60% s l o p e s )  wate rshed  

p a r t i a l l y  covered w i t h  l u s h  v e g e t a t i o n .  C a t t l e  g r aze  on c l e a r e d  

p a s t u r e s  i n t e r s p e r s e d  th rough  t h e  n a t u r a l  p l a n t  cove r .  G e o l o g i c a l l y ,  

t h e  r e s e r v o i r  l i e s  i n  a  complex of  v o l c a n i c  and p l u t o n i c  rock of 

~ r e t a c e . o u s / ~ e r t i a r ~  o r i g i n .  S o i l s  i n  t h e  mountains above t h e  l a k e  

a r e  p o o r l y  developed and l a c k  c l a y  h o r i z o n s  ( I n c e p t i s o l s  o f  t h e  

Mucara y  N a r a n j i t o  g r o u p ) ,  wh i l e  t h e  s o i l s  o f  t h e  a l l u v i a t e d  p l a i n  

downstream a r e  f e r t i l e  E n t i s o l s  (Albion g roup) .  According t o  F e d e r a l  

and l o c a l  l i s t s ,  no endangered p l a n t s  o r  an imais  i n h a b i t  t h e  P a e i l l a s  

Rese rvo i r  a r e a .  Popu la t i ons  o f  s n a i l s ,  f i s h ,  t u r t l e s ,  and b i r d s  

a r e  suppor t ed  by t h e  r e s e r v o i r .  

The a r e a  e x p e r i e n c e s  d e f i n i t e  r a i n y  (August - December) and 

d r y  ( January  - J u l y )  sea.sons. P a t i l l a s  R e s e r v o i r  r e c e i v e s  about  

5 - 1  
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Figure 5.1. Map skowing location of Patillas Reservoir, Patillas Canal, 

and de.tails of the area. 



1300-1500 mm (50-60 i n . )  of  r a i n  a n n u a l l y ,  wh i l e  t h e  c o n t r i b u t i n g  

wate rshed  t o  t h e  n o r t h  r e c e i v e s  2300 mm (90 i n . ) .  During dry  

months i n  t h e  p a s t  s u b s t a n t i a l  drawdown on P a t i l l a s  Rese rvo i r  ha s  

o c c u r r e d  f o r  i r r i g a t i o n  of downstream s u g a r  cane f i e l d s .  I n  r e c e n t  

y e a r s  t h e  c l o s i n g  of s e v e r a l  cane m i l l s  h a s  he lped  keep wa te r  

l e v e l s  h igh  due t o  dec reased  i r r i g a t i o n  demand. Desp i t e  t h e  

C reduc t i .on  i n  suga r  cane p r o d u c t i o n ,  i t  i s  p lanned  t h a t  t h e  l a n d  

se rved  by P a t i l l a s  Canal w i l l  c o n t i n u e  t o  be used f o r  a g r i c u l t u r e ,  

and t h u s  w i l l  r e q u i r e  i r r i g a t i o n  s u p p l i e s .  Fu tu re .new c r o p s  may 

i n c l u d e  r i c e  and v e g e t a b l e s ,  b o t h  of  which u se  more w a t e r  t han  

suga r  cane: A t  p r e s e n t ,  p i l o t  v e g e t a b l e  p l o t s  a r e  under c u l t i -  

v a t i o n .  C o n f l i c t i n g  r e p o r t s  have been hea rd  about  t h e  p o s s i b l e  

re-emergence of  s u g a r  cane c u l t i v a t i o n  i n  t h e  a r e a .  The c o n f l i c t  

f o c u s e s  on s h o r t  v e r s u s  l ong - t e rm p l a n s  and growers '  a p p r e c i a t i o n  

of  s u g a r  p r i c e s  on t h e  wor ld  market .  

A t  p r e s e n t ,  w a t e r  impounded i n  t h e  r e s e r v o i r  from t h e  P a t i l l a s  

and Marin Rivers  must a l s o  meet downstream f l o o d  c o n t r o l ,  mun ic ipa l ,  

and l i v e s t o c k  r equ i r emen t s .  Necessary  w a t e r  i s  r e l e a s e d  d i r e c t l y  

from t h e  b a s e  o f  t h e  e a r t h f i l l  dam i n t o  t h e  P a t i l l a s  Cana l ,  which,  

f o r  a  s h o r t  ' d i s t a n c e ,  f o l l ows  t h e  n a t u r a l  cou r se  o f  t h e  P a t i l l a s  

River .  The 4 2  km (26 mi . )  c a n a l  s e r v e s  t h e  Pue r to  Rican South 

Coast  from t h e  r e s e r v o i r  west  t o  S a l i n a s ;  no wa te r  .from o t h e r  

s o u r c e s  j o i n s  t h e  c a n a l  a long  t h e  way, a l t hough  C a r i t e  Rese rvo i r  

( n o r t h  o f  Guayama) a l s o  p rov ides  r e g i o n a l  s u p p l i e s .  I r r i g a t i o n  

wa te r  i s  d e l i v e r e d  t o  h o l d i n g  ponds a d j a c e n t  t o  t h e  c a n a l ,  wh i l e  

l i v e s t o c k  a r e  wate red  d i r e c t l y  from t h e  c a n a l .  About 5% of  P a t i l l a s  

Canal i s  c o n c r e t e - l i n e d  - most ly  a long  cu rves  t o  p r e v e n t  e r o s i o n  

and th rough  towns p r e v e n t  s c o u r i n g  w i t h  consequent  f l o o d  t h r e a t .  

Su rp lus  f lows e x i t  P a t i l l a s  Rese rvo i r  i n t o  t h e  bed o f . t h e  

Marin River  v i a  a  s p i l l w a y  e a s t  o f  t h e  ear thdam.  The e x i s t i n g  

s p i l l w a y  was completed i n  1976 and has  a p p a r e n t l y  c o n t r i b u t e d  t o  

p r e s e n t  r e s e r v o i r  le .vel  s t a b i l i t y .  S p i l l a g e  f lows about  1 / 2  km 

(0 .3  mi.)  downstream, t h e n  e n t e r s  t h e  p r e - c a n a l  bed of  t h e  P a t i l l a s  

R ive r .  Th is  f low r e a c h e s  an e s t u a r y  on t h e  c o a s t  about  7 km ( 4 . 3  mi . )  

a f t e r  l e a v i n g  t h e  r e s e r v o i r .  
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5.3 Ecological Concerns 

5.3.1 Bilharzia Control 
... . 

In conjunction with the delivery of appropriate amounts of 

water to downstream consumers, an important management consideration 

at the Patillas site is keeping the bilharzia-carrying snail, 

Biomphalaria glabrata, out of the reservoir. Impoundment of water 

behind Patillas Dam in 1914 invited the snail to invade an unoccupied 

expanse of its preferred habitat (shaded, shallow, standing water) ,. 
and subsequently the disease broke out in downstream.canals and 

sugar cane fields, as well as upstream of the reservoir. Bilharzia 

(Schistosomiasis) is carried by a worm (Schistosoma) which lives 

in the intestines and bladders of mammals. If Schistosoma eggs 

are excreted into water they quickly hatch into free-swimming 

larvae which then burrow into appropriate hosts. Once in the snails, 

larvae produce another free-swimming form which can-penetrate 

mammalian skin. 

Presently Biomphalaria populations have been eliminated from 

Patillas Reservoir as a. result o f  chemical control in 

flowing waters and the introduction of the snail Marisa cornuarietus 
to the reservoir. This snail eats both the eggs and young of the 

bilharzia intermediate host and competes with adults for other 

food items. Two other snail species also compete with or prey 

upon Biomphalaria in Patillas Reservoir, although one of them, the 

exotic Tarebia granifera, is knoun to carry a human lung fluke. 

In October 1978, no floating vegetation, a correlate with Biomphalaria 

occurrence, was found in the reservoir. 

The long-term stability of species interactions in this recently 

composed snail community is questionable withouthuman interference. 

Biomphalaria populations are known to fluctuate drastically and are 

also known to coexist with Marisa in Venezuelan streams where both 

species occur naturally. However, the local control program has 

been effective even through reservoir water level fluctuations. 

The October 1978 survey reported zero Biomphalaria glabrata in 

Patillas Reservoir but some upstream in the Patillas River tributary 
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Though placed in a beautiful setting, Lago 
Patillas attracts few boaters or fishermen, 
because its waters are not very clear, odor- 
free or productive (of fish). 

Fluctuating water levels in the lake could 
have an unfavorable impact on the incidence 
of Bilharzia, but hydropower development is 

Energy ~ - ~ d  Applications, lnc. not seen as causing such fluctuations - 



Mulas Creek. The activities of humans upstream are obviously an 

important consideration in the disease control program. 

5.3.2 Patillas Reservoir as a Fishery - -  
Patillas Reservoir attracts few recreational boaters and 

fishermen. The lake is free of harmful pollutants, with chemistry 

about average for a Puerto Rican Reservoir (Table 5.1), but its 

waters are not very clear, odor-free, or productive. There is no 

expressed interest in developing the lake as a recreational or 

commercial fishery. 

There are two probable explanations for the reservoir's poor 

standing as a fishery. First, nutrient levels (especially nitrates) 

in the lake are low (see Table 5.1). This factor limits primary 

productivity. In tropical environments, nutrients tend to remain 

tied up in lush terrestrial vegetation. Little litter accumulates 

in these warm, moist areas because decomposition occurs rapidly. 

Thus few nutrients are available to reach a lake via runoff. In 

a some areas uses of adjacent land enhance the nutrient content of 

runoff, but this appears not to be the case at Patillas. Low 

productivity affects not only the food supply of aquatic organisms 

but also oxygen supply, since O2 compensation through photosynthesis 

is limited. 

Fluctuating reservoir levels have provided a second major source 

of stress to.the biota of Patillas Reservoir. For fish, these 

fluctuations represent n u t  only a periodic shrinking of foraging 
'volume, but also the unreliable prese'nce of breeding habitat. 

Currently five species of standing water fish inhabit the lake: 

Tilapia mossambica, Cichla oceallari.~, Ictalurus nebulosus , Lepomis 
macrochirus,and   obi om or us dormitor. Tilapia, Ictalurus, and 

Lepomis require shallow, protected spawning or nesting sites. 

Ictalurus and Lepomis spawn in the spring (the traditional time of 

irrigation drawdown on the lake), when much of the suitable breeding 

habitat may be exposed. Tilapia exhibits a spawning boom at the 

start of the rainy season and is the most common fish in the reservoir. 

Tilapia's success in this and other disturbed bodies of water is 

attributable to several other factors, as well. This species, 
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TABLE 5.1.. Water quality characteristics of major lakes in Puerto Rico. 

Measurenents represent 1975-1978 and were taken at 0.5 m (1.6 ft.) 

. below the surface of each lake. 

CllLOIiI1)ES MllDllESS TOTAL NITflATCS Ill011 TURBIDITY COLOR PH OISSOLVEO CHLUROPHYL CEOMTHIC 
I Il AS PHOSPHATES Alll) Ill I II I N  OXYCEN A HE AN 

HGi L HyJO4 AS P 114 NITRITES M / L  STAIID.SH0 STAIOARO I t1 I N  COL IFUnH 
114 w / L  AS II . UNITS UNITS HC/L %/L Ell 

flG1L I N  H G I L  100 HL 

Hrdrrs for  a l l  
Lakes 7.4 101 0.04 Q.  25 0.42 7.8 12.6 7.5 6.8 12.0 6 1  5 

MEAN C t t r n P I i  Y L 
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introduced from East Africa, has had little trouble becoming 

established throughout tropical America. It thrives in fresh to 

brackish waters, tolerates temperature instability, and can breed 

year-around. Instead of incubating eggs in nests, Tilapia females 

are mouth brooders which carry their eggs around with them. This 

adaptation may reduce the risk of egg mortality from predation and 

other bottom disturbances. Ictalurus, Cichla,, and Gobiomorus 

also share with Tilapia a reputation as weedy species (fish which 

survive and reproduce well in disturbed areas). Cichla and Gobiomorus 

are voracious fish eaters, so their presence depends on the ability 

of the other fish with more generalized diets to persist in Patillas 

Reservoir. 

Decreased downstream irrigation and the new spillway have 

begun to stabilize lake. levels. Continued reduced drawdown might 

attract more "desirable".fish species to the reservoir (although 

the weedy Tilapia is reputedly excellent eating) and push the 

disequilibrium fish community toward equilibrium. However, increased 

municipal,. livestock, and irrigation water demand of growing down- 

stream human populations could counter the present trend toward 

reservoir level stability. 

Dissolved Oxygen Content of Pati'llas Reservoir - 
and Downstream Waters 

The dissolved oxygen content of a body of water determines to 

a great extent the ability of aquatic animals to inhabit it. In 

Patillas Reservoir, dissolved oxygen drops off at 5m (16.4 ft.) 

below the surface from near saturation (temperature-specific) to 

near zero ppm (Table 5.2). The lack of oxygen deep in the reservoir 

is a function of: a) respiration, particularly of decomposers 

working on accumulated organic matter on the bottom, and b) darkness, 

which prevents any oxygen compensation through photosynthesis. 

Algae in the surface layer and suspended material prevent light 

penetration into the depths of the reservoir. 

Water flowing into the irrigation canal presently contains no 

dissolved oxygen, since the inlet at the base of the earthfill dam 

lies well below the oxygenated layer near the reservoir surface. 
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. . TABLE 5.2. Dissolved oxygen profile for Patillas 

Reservoir. Samples taken from four 

locations on two summer days. 

- 
DEPTH SAMPLE X DISSOLVED STANDARD 

-Y (ft.) SIZE OXYGEN (PPM) ERROR 



As water flows 42 km (26.1 mi.) through the shallow canal toward 

the ocean, it absorbs oxygen from the air. Algae blooms and 

emergent vegetation are visible in the canal, and local residents 

report some fish. Fishing, however, appears worthwhile only in 

a mangrove swamp near Salinas fed by canal flow. 

Water leaves the reservoir over the spillway when the reservoir 

level reaches 68 m (222 ft.) above sea level. Spillway discharges 

come from the well oxygenated reservoir surface, and the spilling 

process can add more oxygen if the water is not already saturated. 

Thus the riverbed downstream from the reservoir receives only 

oxygen-rich water when the spillway is operating and no water at 

other times of the year when the rese.rvoir level is below 68 m 

(222 ft.) elevation. 

5.4 Environmental Effects - of Hydropower Development 

The direct environmental effects of converting a location on 

stream into a power generating station are significant. Important 

biological changes result from: a) the creation of totally new 

habitat (the reservoir) upstream from the dam and, b) alteration 

of water quality and quantity downstream from the dam. At the 

Patillas site the bilharzia problem, struggling fish community, 

and low levels of dissolved oxygen in the canal are all consequences 

of dam construction and outlet operation. However, adding hydro- 

electric turbines to the existing system should result in minimal 

new environmental disruption at the site. The direct effects of 

introducing turbines will depend mainly on how the operation 

changes the quantity of water leaving the reservoir for delivery 

downstream. 

Indirectly, the effects of displacing power generation from 

another facility are also consequences of hydropower development. 

In the Patillas case, the amount of power is small relative to 

steam plant output, and it is doub-tful that the power plants would 

cut back if the hydropower retrofit became reality. Multiple-site 

hydropower implementation could result in reduced water usage and 

air pollution from oil-fired steam plant opei-.ation. The island of 
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Puerto Rico has localized pollution problems despite i-ts wind and 

rain regimes, and air pollution, especially, will become increasingly 

serious as low-sulfur oil becomes more difficult to acquire. The 

co.st of paying for either effective pollution control devices or 

health impairment, natural ecosystem and crop damage, and loss of 

tourism bec0mes.a significant decision-making .consideration. 

At Patillas, three locations are being considered for turbine 

installation: 1) at the earth dam base irrigation outlet; 2) adjacent 

to the spillway, and 3) prior to a siphon 2400 m (1.4 mi . )  down- 

stream in the irrigation canal. Power can be generated at two of 

these sites (1 and 3) using existing outflows. The spillway 

turbine site would draw in water from below the spillway gate 

release level of 68 m (222 ft.). The following three sections 

consider the possible environmental effects of turbines at each 

of the installations, though site 1 at present looks most attractive. 

When it becomes economically feasible, hydropower facilities can 

be installed and operated at sites 2 and 3 without interfering 

with generation at site 1. It is anticipated that hydropower 

development at any of these sites will cause very little new 

environmental disturbance. 

5.4.1 'Site 1: Irrigation Outflow 

Presently a 1.37 m (54 in.) diameter pipe draws water through 

tlie bottom of the dam. Water is raised in an uptake shaft to the 

level of the irrigation canal, then sent downstream. Figure 5.2 

depicts the existing facilities for irrigation water delivery at 

the dam along with the propos.ed hydropower installation. The 

hydropower retrofit uses the same intake and simply runs irrigation 

water through a turbine before it heads downstream. 

The main environmental concerns relative to the turbine instal- 

lation at the irrigation outflow are whether such development will 

alter: 1) amounts of water currently delivered downstream; 2) the 

existing numerical dominance oi Biomphalaria competitors/predators 

in the reservoir; 3) fishing in the lake, and 4) dissolved oxygen 

levels in the canal. The economic analysis for this site assumes 
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FIGURE 5.2.. 2 RETROFIT I~ROPOIIER INSTALIATION AT FMTH DAM OUTLET STRIJmR! 
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t h a t  power w i l l  be g e n e r a t e d  from i r r i g a t i o n  ou t f l ows  of t h e  same 

magnitude a s  i n  t h e  p a s t .  Within  t h i s  c o n t e x t  downstream d e l i v e r y  

i s  i n s u r e d  and l a k e  l e v e l  f l u c t u a t i o n s  should  n o t  exceed  p a s t  

s e v e r i t y  (68 m - 58 m e l e v .  o r  14,000-5,SO.O. AF) . Nothing i s  f o r e -  

seen  a s  a  r e s u l t  o f  t h e  hydropower f a c i l i t y  which w i l l  c ause  a  

renewed ou tb reak  of  b i l h a r z i a ,  e s p e c i a l l y  ' i f  t h e  r e s e r v o i r  w i l l  

be moni tored f r e q u e n t l y  and c o n t r o l .  programs ma in t a ined .  . The 

assemblage o f  weedy f i s h  s p e c i e s  shou ld  n o t  be a f f e c t e d  g iven  

s i m i l a r  drawdown schedu le s  a s  p r e v i o u s l y  (and t h e  s p e c i e s  

compos i t ion  would probably  on ly  s h i f t  more towards T i l a p i a  i f  

f l u c t u a t i o n s  i n c r e a s e d ) .  

Water r e l e a s e d  from t h e  dam i n t o  t h e  i r r i g a t i o n  c a n a l  w i l l  

con t inue  t o  c o n t a i n  no d i s s o l v e d  oxygen. I f  f i s h i n g  i n  t h e  cana l  

immediate ly  below t h e  dam were an impor t an t  conce rn ,  t h e  implemen- 

t a t i o n  of  a v a i l a b l e  t echnology  f o r  a e r a t i n g  w a t e r  a s  i t  p a s s e s  

through t u r b i n e s  would be a  c o n s i d e r a t i o n . '  Deoxygenated wa te r  

does ,  however, have t h e  advantage  of caus ing  minimal c o r r o s i o n  t o  

meta l  p a r t s .  

Some . t ypes  o f  t u r b i n e s  cou ld  i n t r o d u c e  minute amounts o f  

l u b r i c a t i n g  o i l  t o  downst.ream w a t e r s  i f  t h e y  a r e  n o t  ma in t a ined ,  

b u t  n o t  enough t o  pose  .a h e a l t h  t h r e a t .  The danger  o f  f i s h  

m o r t a l i t y  from t h e  t u r b i n e s  (and t u r b i n e  m o r t a l i t y  from f i s h )  i s  

dec reased  by a  t r a s h  rack  cove r ing  t h e  i r r i g a t i o n  i n t a k e .  Young 

f i s h  cou ld  p a s s  th rough  t h i s  b a r r i e r ,  b u t  such 0ccurr :ences  a r e  

h i g h l y  improbable s i n c e  f i s h  t e n d  t o  f o r a g e  . i n  t h e  oxygenated 

s h a l l o w s .  The i n t a k e  l i e s  2 4  m (78.5  f t . )  below t h e  s u r f a c e  of  

t h e  f u l l  r e s e r v o i r .  

D i s r u p t i o n  of  t h e  s i t e  d u r i n g  c o n s t r u c t i o n  shou ld  be minimal,  

b u t  some i n c r e a s e s  i n  downstream t u r b i d i t y  from ground d i s t u r b a n c e s  

and p o l l u t i o n  o f  t h e  a r e a  by human a c t i v i t i e s  a r e  l i k e l y .  Very 

l i t t l e  v ' ege t a t i on  shou ld  r e q u i r e  removal t o  g a i n  a c c e s s  t o  t h e  

s i t e ;  a  paved road  c u r r e n t l y  runs  a long  t h e  west  s i d e  of  t h e  l a k e ,  

and a  s h o r t  ( L l  km) "improved s u r f a c e "  road  connec t s  i t  w i t h  t h e  

dam ( s e e  map, F igu re  5 . 1 ) .  The proposed powerhouse would be b u i l t  

nex t  . to t h e  road  on t h e  west  erid o f  .the e a r t h f i l l  da111. Wa.ter can 
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be d e l i v e r e d  downstream d u r i n g  c o n s t r u c t i o n  and ( l a t e r  d u r i n g  

t u r b i n e  maintenance)  through t h e  e x i s t i n g  i r r i g a t i o n  sys tem; .  t h e  

powerhouse w i l l  d e l i v e r  t u r b i n e  t a i l w a t e r  t o  t h e  c a n a l  v i a  a  

new - c o n d u i t  which w i l l  be opened when t h e  p r o j e c t  i s  completed.  

5 . 4 . 2  S i t e  2 :  Sp i l lway  

The major env i ronmenta l  concerns  a t  t h e  s p i l l w a y  a r e  s i m i l a r  

t o  t h o s e  a t  t h e  i r r i g a t i o n  ou t f l ow .  P r e s e n t l y  t h e  s p i l l w a y . o p e r a t e s  

when t h e  l a k e  l e v e l  r eaches  68  m (222 f t . )  e l e v a t i o n .  The proposed 

t u r b i n e  i n t a k e  would draw w a t e r  a t  59 m (193 f t . )  from a  p i p e  

a d j a c e n t  t o  t h e  s p i l l w a y  a s  demonstra ted by F igu re  5 . 3 .  This  

t u r b i n e  would . o p e r a t e  o n l y  a f t e r  e x i s t i n g  i r r i g a t i o n ,  mun ic ipa l ,  

and l i v e s t o c k  needs were met,  which means a lmost  e x c l u s i v e l y  d u r i n g  

t h e  r a i n y  season  when t h e  s p i l l w a y  normal ly  f u n c t i o n s  (up  t o  7 

months p e r  y e a r ) .  The f e a s i b i l i t y  o f  hydropower development . . 

a t  t h i s  Loca t ion  i s  based  on t h e  use  o f  o n l y  t h e  amount of  wa te r  

which s p i l l s  a n n u a l l y .  T h e o r e t i c a l l y ,  t h e n ,  t h e  t u r b i n e  would 

g e n e r a t e  power on ly  when t h e  r e s e r v o i r  i s  f u l l  and would o the rwi se  

be s p i l l i n g .  

Because i t  draws on ly  s u r p l u s  w a t e r ,  t h e  s p i l l w a y  hydropower 

f a c i l i t y  i s  n o t  p r e d i c t e d  t o  d i s r u p t  t h e  c u r r e n t  e c o l o g i c a l  s t a t u s  

of  t h e  r e s e r v o i r . .  No change i n  drawdown shou ld  gua ran t ee  no change 

i n  t h e  f a v o r a b i l i t y  o f  t h e  l a k e  a s  Marisa  h a b i t a t .  I f  t h e  r e s e r v o i r  

i s  moni tored f r e q u e n t l y  f o r  Biomphalar ia  and c o n t r o l  programs a r e  

c o n t i n u e d ,  t h e  h i . l .harz ia  c a r r i e r s  shou ld  n o t  be any g r e a t e r  problem 

i n  t h e  r e s e r v o i r  a f t e r  i n s t a l l a t i o n  t h a n  t h e y  . c u r r e n t l y  a r e .  The 

f i s . h  community i s  composed o f  weedy r e f u g e e s  because  of  e x i s t i n g  

l a k e  l e v e l  f l u c t u a t i o n s ;  a g a i n  no new f l u c t u a t i o n s  a r e  expec ted  

from power g e n e r a t i o n  a t  t h e  s p i l l w a y  t o  add t o  t h e  s t r e s s .  The 

use  o f  t h e  annual  s p i l l a g e  amount t o  g e n e r a t e  power a l s o  ma in t a in s  

s e a s o n a l  r i v e r  f lows f o r  f i s h i n g  and b a t h i n g  by downstream r e s i d e n t s .  

C u r r e n t l y  a l l  s p i l l w a y  d i s cha rges .  a r e  w e l l  oxygenated.  

Turbine  i n s t a l l a t i o n  a d j a c e n t  t o  t h e  s p i l l w a y  would n o t  change 

t h i s  s i t u a t i o n .  The s p i l l w a y  t u r b i n e  i s  des igned  t o  draw w a t e r  

from 9  m (29.5  f t  .) below t h e  c a p a c i t y  r e s e r v o i r  s u r f a c e .  (See Figure 5.3.) 
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~igure 5.3. Existing spillway and location o f  proposed 

hydropower facility (Site 2). View from above. 



The i n t a k e  f low would c o n t a i n  no d i s s o l v e d  oxygen s i n c e  i t  comes 

from more t h a n  5  m (16.4 f t . )  down ( s e e  d i s s o l v e d  oxygen d a t a ,  

Table  5 . 2 ) ,  b u t  t h e  w a t e r  would a c q u i r e  s u b s t a n t i a l  amounts a s  i t  

drops  from t h e  t u r b i n e  i n t o  t h e  r i v e r  bed. 

There i s  t h e  p o s s i b i l i t y  o f  t h e  e n t r y  of  sma l l  amounts o f  

o i l  i n t o  ou t f l ows  from a  p o o r l y  ma in t a ined  t u r b i n e .  The amount 

would be minute and n o t  t h r e a t e n i n g  t o  h e a l t h ,  were t h e  i n t e r -  

m i t t e n t  s t r eam a  sou rce  o f  d r i n k i n g  w a t e r .  Because r i v e r  f lows 

have been s p o r a d i c  s i n c e  t h e  c o n s t r u c t i o n  o f . t h e  dam, t h e  a r e a  

downstream from t h e  s p i l l w a y  r e c e i v e s  domes t ic  wate r  from t h e  

r e s e r v o i r .  The s p i l l w a y  t u r b i n e  i n t a k e  d e s i g n  i n c l u d e s  a  t r a s h  

r ack  t o  exc lude  d e b r i s  b u t  shou ld  a l s o  i n c l u d e  a  f i n e r  mesh s c r e e n  

t o  keep f i s h  frbm t r a v e l i n g  th rough  t h e  t u r b i n e .  The s p i l l w a y  

t u r b i n e  i n t a k e  l i e s  a t  a  much s h a l l o w e r  dep th  t han  i n t a k e  a t  t h e  

ear thdam,  and numerous f i s h  have been observed f e e d i n g  i n  t h e  

a r e a .  The- t u r b i n e  d i s c h a r g e  shou ld  be about  t h e  same t empera tu re  

a s  w a t e r  fo rmer ly  washing o v e r  t h e  s p i l l w a y  even though t h e  

sou rce  o f  t h e  d i s c h a r g e  i s  deep.er i n  t h e  r e s e r v o i r .  Tab le  5 . 3  

c o n t a i n s  r e s e r v o i r  t empera tu re  d a t a  and shows on ly  s l i g h t l y  

d e c r e a s i n g  t empera tu re s  through t h e  t o p  10 me te r s .  

There a l r e a d y  e x i s t s  a  1 / 2  km d i r t  road connec t ing  t h e  s p i l l w a y  

wi th  t h e  paved road running  a long  t h e  west  s i d e  of  t h e  r e s e r v o i r  

( s ee  map, F igure  5.1)  which w i l l  h e l p  minimize . t e r r e s t r i a l  d i s -  

t u rbance  du r ing  c o n s t r u c t i o n .  The l o c a t i o n  of  t h e  t u r b i n e  a d j a c e n t  

t o  t h e  s p i l l w a y  ( e a s t  s i d e )  w i l l  a l l ow  c o n s t r u c t i o n  and l a t e r  

.ma in t enance  w i thou t  i n t e r f e r e n c e  w i t h  s p i l l w a y  o p e r a t i o n ,  though 

du r ing  t h e  d r y  season  t h i s  shou ld  n o t  be a  s e r i o u s  concern .  Dry 

season  c o n s t r u c t i o n  a l s o  r educes  t h e  l i k e l i h o o d  of  d i s t u r b i n g  

downstream wa te r s  s i n c e  t h e  r i v e r b e d  i s  g e n e r a l l y  d ry  t h e n .  Some 

s i t e  p o l l u t i o n  by human a c t i v i t i e s  i s  expec ted  d u r i n g  c o n s t r u c t i o n .  

5 . 4 . 3  S i t e  3 :  I r r i g a t i o n  Canal 

The t h i r d  proposed l o c a t i o n  f o r  t u r b i n e  i n s t a l l a t i o n  i s  about  

2400 m ( l . 4  mi . )  below t h e  earthdam n e a r  an e x i s t i n g  s iphon .  Power 

g e n e r a t i o n  a t  t h i s  s i t e  r e q u i r e s  e n c l o s i n g  i r r i g a t i o n  c a n a l  f low 

w i t h i n  p r e s s u r e  p i p e  between t h e  dam and t h e  new powerhouse, and 
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. . TABLE '5.3. Temperature p r o f i l e  f o r  P a t i l l a s  Reservoir .  

Samples taken from four  l o c a t i o n s  on two 

summer day's'. 

- 
DEPTH SAMPLE X TEMPERATURE STANDARD 

OC (OF') 
0 

M ( f t . )  SIZE ERROR ( f o r  C) 



power output calculations assume prior outflow use for generation 

at site 1. The downstream turbine would run on flows released 

from the earthdam base for irrigation, municipal, and livestock 

needs and therefore would not effect new ( or greater) variation 

in reservoir level. Because of the cost of pressure pipe, 

developing site 3 at this time appears less practical than restoring 

hydropower facilities at another reservoir. 

The environmental effects of a small hydropower installation 

at this th.ird site are straightforward. With reservoir levels 

determined by existing uses, no disruption of Biomphalaria or fish 

populations is anticipated, and downstream delivery is guaranteed. 

Turbine installation in the vicinity of the siphon will delay 

reoxygenation of water released from the dam, since there will 

be no contact with the air until it has passed through the turbine. 

This delay is not impo.rtant unless there is an interest in fishing 

immediately below the canal hydropower site. Aeration at the 

turbine is a consideration if it is important to reoxygenate 

waters very quickly, but the resulting increase in probability 

of corrosion is a counter consideration. Fish injury is highly 

unlikely because there is no access to the canal above the turbine 

(inflows are piped between the dam and the power house). Some 

types of turbines can introduce minute amounts of lubricating oil 

to the canal if not properly maintained, but the amounts are not 

hazardous. 

The siphon site can be reached by existing all-weather roads 

(see map, Figure 5.1) which should minimize but not'eliminate 

disturbance to the site during construction. A by-pass for 
delivery during turbine installation and future maintenance will 

have to be constructed. 

5.5 Aesthetic Considerations 

In addition to maintaining, ecosystem structure/function and 

local land use, preserving the aesthetic value of the hydropower 

setting is desirable. Again,. dam construction (and pre-dam land use) 

has significantly a1.tered the site from its pristine state; but 
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the reservoir is now considered a'scenic attraction. All three of 

the proposed facilities represent only subtle additions to existing 

structures and should provide 1,ittle visual distraction. ' Planned 

enclosure of currently exposed irrigation works might be perceived 

as aesthetic enhancement while enclosure of open canal (site 3) 

might not. Any, noise made by .generators would be difficult to 

hear above the' turbulent flow of the canal. Multiple site implemen- 

tation of small hydropower could displace a significant amount 'of 

steam plant generation and resulting offensive air pollution. 

Sections 5 . 6  and 5.7 of this chapter are tables summarizing 

the effects of hydropower development at Patillas Reservoir. 
. . 

Sec.tion 5 . 6  .considers site 1, the present best option, in detail, 

while section 5 . 7  reviews'the .environmental concerns at all three 

sites more generally. The University of Puerto Rico Center for 

Energy and Environment Research environmental assessment appears 

as the next chapter (following summarizing tables and references). 

The in-house. ERGA evaluation was prepared in conjunction'w.ith 

the proposed engineering plans, while the CEER document was 

prepared within the comprehensive Puerto Rican perception of -local 

needs and concerns. 

Energv Research & Applications, Inc. 



TABLE OF ENVIROMENTN, EFFECTS OF W A L  HYDROPOIER DEVELOAIENT AT 'TIE IRRIGATION OUTFLOW (SITE 1) 

.Environmental Effect Significance Probable Cause Likelihood after . Justification 
Hydropower 
Development 

I. Increase in risk Major health concern Disturbance of Marisa Very low No new fluctuatlons; 
of bilharzia populations in reservoir control program 
transmission through inore drastic to be maintained 

lake level fluctuations ; 
cessation of existing 
control program. 

11. Reduction of o.xygen Makes water less Release of greater Zero Turbine uses 
content of dom- suitable for aquatic quantities of deoxygenated existing irrigation/ 
stream waters organi snls water from lake bottom municipal/livestock 

to irrigation canal allocation 

III. Detraction from Displaces pleasure Release of greater Zero 
lake's recreational boaters and quantities of reservoir 
value f i s11e:rmen water than at present 

Turbine uses 
existing irrigation/ 
municipal/livestock 
allocation 

IV. Disruption of Unf avoral>le ' change Increased drawdown 
interactions among in fish composition 
reservoir fish . . 

species 

Zero No increased draw- 
down; fish community 
in disequilibrium 
and not really 
disruptable 

V. Loss of irrigation Stress to crops Diversion of irrigation Zero No diversion 
water during power water included in 
generation pGoposed design 

VI. Loss of irrigation Stress to crops Closing outflolv 
water during 
construction 

Zero Design allows 
existing system to 
work until new 
pipe can deliver 
water to canal 



5 .6 TABLE (continued) 

Environmental Effect Significance P~obqble Cause bi,kelihood af  te?  Jus t i f i ca t ion  
Hydyopowes 
De ye L~pm?n t 

V I I .  Erosion and down- Clog i r r i ga t ion  Vegetation removal f o r  Medium No roads t o  be 
stream s i l t a t i o n  canal ; negative road building and s i t e  b u i l t  but some 
during construction e f f ec t  on municipal clearance disturbance t o  the 

water supply s i t e  unavoidable 

.VII I .  Increase i n  r i sk  Interfere  with land ~ i v e r s i o n  of i r r i ga t ion  Zero No diversion 
of f loodi~ig use water t o  spillway included i n  
riverbed proposed design 

I X .  Changes i n  estuary Disrupt aquatic Diversion of i r r iga t ion  Zero No diversion . .... 

s a l i n i t y  l i f e  water t o  spillway included i n  proposed 
. . design 

X. Change's i n  down- Disrupt aquatic Release of reservoir  water Zero 
stream water l i f e  from d i f fe ren t  depth with 
temperature d i f fe ren t  temperature 

Existing i r r i ga t ion  
intake used f o r  
power generation 

I .  Injury t o  f i s h  Decrease f i s h  Fish caught i n  
passing through populations i n  i n  take 
turbines reservoir  

Very low Trash rack blocks 
entrance t o  
turbine; f i s h  not 
l i ke ly  t o  forage 
i n  oxygen-poor 
depths 

X I .  Interference with Interrupt breeding Turbine blocks f i s h  Zero No migratory f i s h  
migratoiy ' f i s h  cycle; decrease f i s h  passage through dam 

populations (already almost 
impossible) 

XIII. Changes i n  lake Disrupt community New bottom disturbances Zero 
benthic ecology providing food for  

f i sh  

Turbine intakes a re  
exis t ing i r r i ga t ion  
intakes and operate 
passively 



2.6 TABLE (continued) 

Environmental Effect Significance Probable Cause Likelihood after Justification 
Hydropower 
Development 

XIV. Changes' in canal Disrupt community New bottom disturbances Zero No change in 
benthic ecology providing food for discharge schedule 

fish to canal from 
existing irrigation 
plan 

XV. Changes in river Disrupt cornunity New bottom disturbances Zero No new-discharge 
benthic ecology providing food for to river 

fish 

XVI. Increases in Health problem Increased .standing water 
mosquito in estuary 
population in 
estuary 

Zero No new discharge 
to river (and 
ultimately the 
estuary) 



5.9 TABLE OF ENVIROI'MENTAL EFFECTS OF SMALL HYDROPOVER DEVELOPMENT AT PATILLAS RESERVOIR -- -- - 
. . 

Environmental Effect Site #1 Site 2 S i te  3 
Irrigation Outflow Adjacent to In Irrigation 

Spillway Canal 

Increase i n  b ilharzia None foreseen None None foreseen 
risk. foreseen 

An increase i n  the r isk of bi lharzia would be l ikely 

given more drast ic  lake level fluctuations and 

cessation of current control programs. None of the 

proposed hydropower f ac i l i t i e s  would require reservoir 

drawdown different from that a t  present which might 

threaten populations of snails which control the 

bilharzia intermediate host. Continued monitoring and 

control measures should maintain the absence of 

Biomphalaria glabrata from Pati l las  Reservoir. 

11. Reduction of oxygen None Slight Slight 
content of downstream 
waters. The irr igat ion outflow turbine would use existing flows 

(which are deoxygenated due to  the reservoir depth 

they come from) without changing thei r  character. The 

spillway turbine would draw deeper water than that  which 

normally sp i l l s ,  but the drop from the turbine to the 

riverbed should almost completely oxygenate the outflow. 

Enclosing flow between the dam and irr igat ion canal 

powerhouse w i l l  delay the natural reoxygemtion of 

canal water for  2.5 lan ( 1.4 mi.) ; t h e  canal is 42 lan 

(26.1 mi.) long. The dissolved oxygen changes are 

viewed as unimportant since there i s  l i t t l e  downstream 
fishing. Lack of oxygen in  the water would protect 

turbines from corrosion. 

111. Detraction from lake's. None None None 
recreational value. None of the development options includes new drawdown 

on the reservoir which might affect boating, fishing, 

or  scenic value. Construction should only minimally 

disturb each s i t e ,  thus surrounding beauty w i l l  be 

maintained. 
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Environmental Effect Site 1 .  Site 2 Site 3 
Irrigation Outflow Adjacent to In Irrigation 

Spillway Canal 

IV. Disruption of fish None None None 
species interactions 

None of the options include 'new drawdown which might 

alter the fish community status m. Little local 
interest in fishing and the imperturbable nature of 

the existing fish comrrrunity minimize this concern. 

V. Loss of irrigation water None None None 
during power generation 

The irrigation outflow and canal turbines would use 

existing outflows without interference. The spillway 

turbine would generate power from the amount of water 

which annually discharges over the spillway. 

VI. Loss of irrigation water None None Slight 
during construction and 
future maintenance Both the existing irrigation system and spillway can 

operate independently of the hydropower installations 

and can be' used'to deliver water during construction 

and maintenance. At the irrigation canal site a bypass 

will need to be constructed which could conceivably 

require flow cutoff for a short time while it is 

connected with the canal. 

VII. Erosion and downstream Slight Slight Slight 
siltation during 
construction. No ~oads need to be built into any of the hydropower 

sites, but some terrestrial disturbance is unavoidable. 

VIII. Increase risk of None None None 
flooding riverbed 

No design option calls for increasing spillway discharge 

IX. Changes in estuary 
salinity 

None None None 

No design option calls for increased delivery to the 

Marin River which joins the (former) rue Grande de 
Patillas and flows about 7 h (4.3 mi.) to the sea 

south of the spillway. (Increased flows would probably 

enhance the estuary as aquatic habitat by restoring more 

natural salinity.) . 



Environmental Effect S i t e  1 . Si te  2 S i t e  3 
Irr igat ion Outflow Adjacent t o  In Irr igat ion 

Spillway Canal 

X. Changes in downstream None 
water temperatures 

Sli.ght None 
Possible 

Both the i r r iga t ion  outflow and canal turbines are  

designed' t o  use existing dam releases.  The spillway 

turbine would draw water from 9 m (29.5 f t  .) below . 
the surface. July temperature prof i les  for  the  reservoir 

show l i t t l e  decrease in water temperature from the 

surface through the intake depth. A t  other times of the 

year temperature could vary more with depth, and turbine 

release might be a different  temperature' from what 

normally s p i l l s .  

X I .  Injury t o  f i s h  passing 
through turbines 

Slight 
Possible 

Sl ight  
Possible 

None 

A t  s i t e  2 ' a  small mesh screen should be ins ta l led  t o  

block the passage of f i s h  through the turbine. A t  

s i t e  1 the intake l i e s  well .beneath the oxygenated 

surface layer of the reservoir where f i sh  forage.. 

The turbine a t  the i r r iga t ion  canal siphon would be 

inaccessible t o  f i sh .  

XII. Interference with None None None 
migratory f i s h  

No migratory f i s h  (which need t o  pass through turbine 

sites t o  reach spawning grounds) l ive  downstream from 

the proposed turbine s i t e s .  

X I 1 1  . Changes i n  benthic None None Sl ight  
ecology of reservoir Possible 
o r  downstream 

The passive intakes of a l l  three turbines should 

continue not disturbing the adjacent reservoir bottom. 

~ k s t r e a m  discharges with development w i l l  be of 

same magnitude and frequency as currently and should 

not a f fec t  benthic communities. The enclosure of 

flow i n  pressure pipe fo r  the i r r iga t ion  canal turbine 

w i l l  eliminate the exis t ingbenthic  organisms in the 

f i r s t  1 . 2  lan (3/4 m i . )  of the 42 lan (26.1 mi.) Pa t i l l a s  

Canal . 



Environmental Effect Site 1 Site 2 Site 3 
Irrigation Outflow Adjacent to In Irrigation 

Spillway Canal 

- 
XIV. Increases in mosquito None None None 

populations in estuary 

No design options include change's in discharge to the 

Marin River below the spillway and ultimately the 

estuary of the Rio Grande de Patillas downstream. 
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SU.W!lA R Y 

T h i s  e n v i r o n m e n t a l  impact  a n a l y s i s  c o n c e r n s  t h e  p o t e n t i a l  

e f f e c t  o f  a  s e t  o f  t u r b i n e s  p roposed  f o r  i n s t a l l a t i 0 1 1  i n  t h e  
i 

o u t l e t  s t r u c t u r e s  o f  t h e  dam fo rming  Lake P a t i l  l a s  i l l  P u e r t o  

Rice. TIII: l a k e  was b u i l t  f o r  i r r i g a t i o n  p u r p o s e s  i n  19'14, t h u s  

it d i s c h a r g e s  t o  a n  i r r i g a t i o n  c a n a l  and a l s o  h a s  an  o v e r f l o w  

t o  t h e  P a t i l l a s  R i v e r .  The l a k e  h a s  a  low b i o l o g i c a l  p r o d u c -  

t i v i t y  due  t o  l a r g e  f l u c t u a t . i o n s  and poor  v e r t i c a l  c i r c u l a t i o n .  

The p roposed  t u r b i n e s  w i l l  u t i l i z e  e x i s t i n g ,  d i s c h a r g c s  and 

o u t l e t  s t r u c t u r e s  and it i s  t h u s  e s t i m a t e d  t h a t  t h e r c  w i l l  be 

no n o t i c e a b l e  e n v i r o n m e n t a l  i m p a c t .  



ENVIRONMENTAL IMPACT ASSESSMENT 

ON PROPOSED 

RETROFITTING OF LOW HEAD TURBINES 

FOR HYDROELECTRIC POWER GENERATOR 

IN EXISTING PATILLAS RESERVOIR, PUERTO RICO 

INTRODUCTION 

Renewed i n t e r e s t  i n  h y d r o e l e c t r i c  power f o r  Puer to  Rico 

has r e s u l t e d  i n  re-examinat ion of e x i s t i n g  r e s e r v o i r s  f o r  

i n s t a l l a t o n  of new t u r b i n e s  t o  dec rease  dependency on f o r e i g n  

o i l  f o r  power genera t ion .  Lake P a t i l l a s  i n  southern  Puerto 

Rico was s e l e c t e d  f o r  a  f e a s i b . i l i t y  s tudy  and was t h e r e f o r e  

i n v e s t i g a t e d  f o r  t h e  p o t e n t i a l  environmental  impact of such 

i n s t a l l a t i o n s ,  i n  o rde r  t o  o f f s e t  any p o s s i b l e  adverse  e f f e c t s . .  
. . 

This  r e p o r t  summarizes t h e  es t imated  environmental  impact of 

t h e  proposed t u r b i n e  i n s t a l l a t i o n s .  

S i t e  Desc r ip t ion  . . 

P a t i l l a s  Lake i s  formed by two ea r then  dams a c r o s s  t h e  

P a t i l l a s  and Marin Rive r s ,  near  t h e  town of P a t i l l a s ,  Puerto 

Rico. The dams were cons t ruc ted  i n  1914 t o  supply i r r ' i g a e f o n  

water t o  t h e  south  c o a s t  . f o r  sugar  cane c u l t i v a t i o n .  The eco- 

logy of t h e  l a k e  was i n v e s t i g a t e d  i n  1978 and i s  desc r ibed  i n  

t h e  appendix t o . t h i s  r e p o r t .  

Proposed Modif ica t ions  

The proposed turbogenera tor  s e t  w i l l  be i n s t a l l e d  a t  ' t h e  



' e x i s t i n g  i r r i g a t i o n  c a n a l  o u t l e t  i n  t h e  e a r t h  dam, and w i l l  

u t i l i z e  re le .ases  p r e s e n t l y  scheduled f o r  i r r i g a t i o n ,  l i v e -  

s tock  and domestic uses .  Thus no changes  a r e  proposed i n  t h e  

p resen t  d i scharges .  

An a d d i t i o n a l  o p t i o n  involves  a  tu rbogenera to r  i n s t a l -  

l a t i o n  a t  t h e  c o n c r e t e  sp i l lway ,  u t i l i z i n g  s p i l l a g e  which 

occurs  normally. Again t h i s  would no t  change t h e  p r e s e n t  

p a t t e r n s  of  d i scharges  from t h e  l ake .  

. . 
P o s s i b l e  Adverse ~ n v i r o n m e n t a l  E f f e c t s  

A f t e r  c a r e f u l  review. of t h e  proposal  d e s i g n  and t h e  e x i s t -  

ing ecology of Lake P a t i l l a s  and t h e  downstream r i v e r b e d  and 

i r r i g a t i o n  c a n a l ,  it i s  es t imated  t h a t  no  n o t i c e a b l e  envi ron-  

mental e f f e c t  w i l l  be caused .by t h e  proposed tu rbogenera to r  

i n s t a l l a t i o n .  Nei ther  t h e  d i s c h a r g e  p a t t e r n s  downstream nor 

t h e  f l u c t u a t i o n  p a t t e r n s  i n  t h e  l a k e  w i l l  be changed, s i n c e  

t h e  t u r b i n e s  w i l l  u t i l i z e  . p r e s e n t l y  scheduled d i scharges .  

The o n l y  p o s s i b l e  e f f e c t s  of  " the proposed i n s t a l l a t i o n s  

would occur  dur ing  c o n s t r u c t i o n  and t h e s e  should be minimal 

s i n c e  it i s  proposed t h a t  t h e  work downstream of  t h e  d a m w i l l  

be i s o l a t e d  from t h e  water  i n  t h e  l a k e  by t h e  e x i s t i n g  g a t e  

va lve  on t h e  i r r i g a t i o n  i n t a k e ,  and by a  c o f f e r  dam on the- 

sp i l lway.  



. > 

A f t e r  examining each  o f  t.he p o t e n t i a l  enviroruncntal  e:l-f e c t s  

a cons ide red  i n i t i a l l y ,  i t  i s  concluded t h a t  t h e  f i n a l  d e s i g n s  

proposed by Energy Research and A p p l i c a t i o n s ,  Inc .  ( i n  t h e i r  
! 

- I n t e r i m  Report  o f  3 November 1978 and i n  subsequent  c o r r e s p o n -  

dence) should  have no n o t i c e a b l e  impact  on t h e  env i ronmen t .  
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A D e s c r i p t i o n  o f  E x i s t i n g  E n v i r o n m e n t a l  

C o n d i t i o n s  i n  P a t i l l a s  R e s e r v o i r  o f  

P u e r t o  R i c o ,  O c t o b e r  1 9 7 8 .  ' 

Summary 

P a t i l l a s  R e s e r v o i r  was c o n s t r u c t e d  i n  1914 by b u i . l d i n g  a n  

e a r t h e n  dam a c r o s s  t h e  P a t i l l a s  R i v , e r ,  s l i g h t l y  . n o r t h w e s t  o f  t h e  

town o f  P a t i l l a s , P u e r t o  R i c o .  T h e  r e s e r v o i r  s u p p l i e s  i r r i g a t i o n  

water t o  s u g a r c a n e  f i e l d s  west o f  t h e  r e s e r v o i r  a n d  i s  a l s o  b e i n g  

c o n s i d e r e d  a s  a s o u r c e  o f  h y d r o e l e c t r i c  e n e r g y .  T h i s  r e p o r t  

' o u t l i n e s  t h e  e x i s t i n g  e n v i r o n m e n ' t a l  c o n d i t i o n s  i n  t h e  r e s e r v o i r  

a s  p a r t  o f  a l a r g e r  s t u d y  t o  a s c e r t a i n  t h e  c o s t  a n d  e f f e c t i v e n e s s  

o f  t h e  p r o p o s e d  h y d r o e l e c t r i c  t u r b i n e s .  

A t  p r e s e n t  o n l y  a  p o r . t i o n  o f  t h e  s t o r a g e  c a p a c i t y  i s  u s e d  

f o r  i r r i g a t i o n  t h u s  t h e  l a k e  i s  o f t e n  f u l l  a n d  c o n t a i n s  r e l a t i v e l y  

c l e a n  water. It ' is  a n  a t t r a c t i v e  l a k e  i n  a r u r a l  s e t t i n g  a n d  

s u p p o r t s  a v a r i e t y  of a q u a t i c  l i f e  i n c l u d i n g  f i s h  ,, , m o l l u s k s ,  

t u r t l e s  a n d  b i r d s .  L i m i t e d  r e c r e a t i o n a l  f i s h i n g  b y  l o c a l  p e o p l e  

o c c u r s  a r o u n d  t h e  r e s e r v o i r  a n d  a m o d e s t  a m o u n t  o f  p l e a s u r e  

b o a t i n g  o c c u r s  o n  w e e k e n d s  b u t  t h e  c o l o r e d  w a t e r  a n d  wooded 

s h o r e l i n e  a re  n o t  c ' o n d u c i v e  t o  swimming.  . I n  t h e  r e c e n t  p a s t  t h e  

s u r r o u n d i n g  a r e a  was a n  e n d e m i c  z o n e  f o r  t h e  p a r a s i t i c  d i s e a s e  

b i l h a r z i a ,  t r a n s m i t t e d  b y  a q u a t i c  s n a i l .  T h u s  swimming a n d  w a t e r  

c o n t a c t  were a c t i v i l y  d i s c o u r a g e d  b y  t h e  h e a l t h  a u t h o r i t i e s  u n t i l  

r e c e n t l y  when t h e  b i l h a r z i a  p r o b l e m  was r e d u c e d  t o  a  r e a s o n a b l y  

l o w  l e v e l .  



T h e  u p p e r  5 . m e t e r s  o f  t h e  l a k e  waters a r e  f a i r l y  well 

o x y g e n a t e d  by  a l g a e  w i t h  mean c o n c e n t r a t i o n s  o f  7 t o  8 m g l l  o f  

o x y g e n ,  s u f f i c i e n t  f o r  m o s t  f i s h  i n  P u e r t o  R i c o .  H o w e v e r  t h e  

e x t r e m e  f l u = t u a t i o n s  i n  water l e v e l  d u e  t o  a  10 m e t e r . d r a w d o w n  

d u r i n g  t h e  i r r i g a t i o n  s e a s o n ,  s e v e r e l y  l i m i g s  t h e  f i s h  p o p u l a t i o n ,  
. . 

f a v o r i n g  o n l y  T i l a p i a  m o s s a n b i c a .  6 e i o w  5 meter d e p t h s  t h e  water 

i s  o f t e n  a n a e r o b i c ,  p r o b a b l y  d u e  t o  r e s p i r a t i 0 n . b ~  d e c a y i n g  a l g a e -  

w h i c h  f a l l . f r o m  t h e  u p p e r ,  s u n l i t  l a y e r .  T h i s  o x y g e n  . s t r a t i f i -  

c a t i o n  i s  n o t  c a u s e d  b y  a t e m p e r a t u r e  g r a d i e n t ,  t h u s  s e a s o n a l  

o v e r t u r n s  d o  n o t  o c c u r  t o  mix .  t h e  l a k e .  

A d d i t i o n  o f  h y d r o e l e c t r i c  g e n e r a t i n g > f . a c i l i t i e s  t o  t h e  

e x i s t i n g  dam m i g h t  a f f e c t  t h e  f i s h  p o p u l a t i o n  by  i n c r e a s i n g  t h e  

r a n g e  o f  f l u c , t u a t i o n s  a n d  m i g h t  a f f e c t  t h e  p r e s e n t  b a l a n c e  o f  

s n a i l  p o p u l a t i o n s  f o r  t h e  same r e a s o n .  I f  t h e  t u r b i n e s  d i s c h a r g e  

f r o m  t h e  l o w e r  l a y e r  o f  d e o x y g e n a t e d  water  i n t o  t h e  o r i g i n a l  

r i v e r  b e d ,  t h i s  c o u l d  a l s o  a f f e c t  a q u a t i c  l i f e  d o w n s t r e a m .  

R e c r e a t i o n a l  u s e  w o u l d  a l s o  b e  a f f e c t e d  b y  i n c r e a s e d  w i t h d r a w a l  

f o r  p o w e r  g e n e r a t i o n .  



P a t i l l a s  R e s e r v o i r  i n  P u e r t o  R i c o  w a s  i n i t i a l l y  c o n s t r u c t e d  
t o  s u p p l y  i r r i g a t i o n  w a t e r  t o  t h e  S o u t h  C o a s t  s u g a r c a n e  f i e l d s ,  
and  i s  now b e i n g  c o n s i d e r e d  f o r  i n s t a l l a t i o n  o f  l o w - h e a d  t u r b i n e s  - .  

t o  g e n e r a t e  h y d r o e l e c t r i c  p o w e r .  ( P h o t o  b y  G u i l l e r m o  S o s a ,  
P u c r t o  R i c o  E n e r g y  0 . f f i c e ) .  



A D e s c r i p t i o n  o f  E x i s t i n g  E n v i r o n m e n t a l  

C o n d i t i o n s  i n  P a t i l l a s  R e s e r v o i r  o f  

P u e r t o  R i c o ,  O c t o b e r  1 9 7 8 .  

INTRODUCTION 

T h i s  r e p o r t  i s  a  p r e l i m i n a r y  d e s c r i p t i o n  o f  e n v i r o n m e n t a l  

c o n d i t i o n s  i n  P a t i l l a s  R e s e r v o i r  a s  p a r t  o f  a  f e a s i b i l i t y  s t u d y  

o n  t h e  i n s t a l l a t i o n  o f  l o w  h e a d ' t u r b i n e s  i n  t h e  dam, f o r . p r o d u c t i o n  

o f  e l e c t r i c a l  p o w e r .  The  i n f o r m a t i o n  r e p o r t e d  h e r e i f i  w a s  c o l l e c t e d  

i n  1 9 7 8  o n  w a t e r  q u a l i t y ,  b i o t a  a n d  g e n e r a l  e n v i r o n m e n t a l  c o n d i t i o n s  

a n d  f r o m  r e c o n n a i s s a n c e  s u r v e y s  made o f  t h e  w a t e r s h e d ,  t h e .  l a . k e ,  

t h e  P a t i l l a s  i r r i g a t i o n  c a n a l  a n d  t h e  r i v e r b e d ,  b o t h  , u p s t r e a m  a n d  

d o w n s t r e a m  o f  t h e  l a k e .  I n  a d d i t i o n ,  i n f o r m a t i o n  was o b t a i n e d  f r o m  

p r e v i o u s  s u r v e y s  by t h e  Human E c o l o g y  D i v i s i o n  a n d  f r o m  p u b l i s h e d  

r e p o r t s  c i t e d  i n  t h e  b i b l i o g r a p h y .  



. T h e  P a t i l l a s  R ' e ' s e r v o i r  i s  t h e  s e c o n d  o l d e s t  l a k e  i n  

P u e r t o  R i c o ,  c o n s t r u c t e d  a s  p a r t  o f  t h e  S o u t h  C o a s t  I r r i g a t L o n  

S y s t e m  i n  1 9 1 4  t o  s u p p l y  w a t e r  f o r  i r . r i g a t i o n  o f  s u g a r  c a n e .  

T h e  s u g a r  f r o m  t h i s  a n d  o t h e r  i r r i g a t e d  a r e a s  i s  t h t !  p r i n c i p a l  

a g r i c u l t u r a l  e x p o r t  o f  P u e r t o  R i c o .  I n  c o m b i n a t i o n  w i t h  c a n a l s "  

f r o m  C a r i t e  R e s e r v o i r ,  t h e  P a t i l l a s  C a n a l  s u p p l i e s  water t o  t h e  . 

e n t i r e  c o a s t a l  s ' t r i p  f r o m . P a t i l l a s  t o  S a l i n a s  ( F i g u r e  1) .  T h e  

e a r t h e n  dam c o n s i s t s  o f  a m a i n  d i k e  a c r o s s  t h e  o r i g i n a l  b e d  o f  

t h e  P a t i l l a s  R i v e r ,  a n d  a n  a d d i t i o n a l  d i k e  w h i c h  s e r v e s  a s  t h e  

e m e r g e n c y .  s p i l l w a y ,  a c r o s s  t h e  f o r m e r  c o u r s e  o f  t h e  M a r i n  R i v e r .  

T h e  dam p r o v i d e s  a  u s a b l e  s t o r a g e  c a p e c i t y  o f  a b o u t  2 3  m i l l i o n  

c u b i c  'meters. 

T h e  w a t e r s h e d  c o n t r i b u t i n g  t o  t h e  r e s e r v o i r  i s  r u r a l  a n d  

s p a r s e l y  p o p u l a t e d ,  w i t h  s t e e p  h i l l s i d e s  a n d .  a t o t a l  a r e a  o f  65 

s q u a r e  k i l o m e t e r s .  R a i n f a l l  o c c u r s  p r i m a r i l y  f r o m  A u g u s t  t o  

D e c e m b e r ,  a n d  t h e  d r a w d o w n  p e r i o d  f o r  i r r i g a t i o n  e x t e n d s  f r o m  

F e b r u a r y  t o  J u l y .  H o w e v e r  i n  r e c e n t  y e a r s  t w o  f a c t o r s  h a v e  c a u s e d  

a n  i n c r e a s e  i n  t h e  p o r t i o n  o f  t h e  y e a r  i n  w h i c h  t h e  r e s e r v o i r  

r e m a i n s  f u l l .  I n  1976 a new s p i l l w a y  w a s  c o n s t r u c t e d  t o  r e d u c e  

water l o s s  f r o m  t h e  p r e v i o u s ,  d a m a g e d  s t r u c t u r e  ( F i g u r e  2 ) .  

S e c o n d l y  t h e  a c r e a g e  o f  i r r i g a t e d  c a n e  h a s  b e e n  r e d u c e d - i n  P u e r t o  

Rico s t a r t i n g  i n  1960 a n d  a c c e l e r a t i n g  i n  1 9 7 5  w i t h  t h e  c l o s i n g  

o f .  s e v e r a l  mills. T h u s  d u r i n g  15178 t h e  r e s e r v o i r  r e m a i n e d  f u l l  

t h r o u g h o u t  t h e  y e a r .  
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The r e c e n t l y  constructed  sp i l lway  g a t e s  on the eas t ern  

end of the  dam on Lake P a t i l l a s  g i v e  b e t t e r  contro l  of  overf lows .  

L.,r, -, ,,<,' 'IF (Pqoto -- by Guillermo Sosa ,  Puerto Rico Energy O f f i  
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B e c a u s e  o f  t h e  r u r a l  n a t u r e  o f  t h e  w a t e r s h e d ,  t h ' e  p o o r  

f i s h i n g  c h a r a c t e r i s t i c s  o f  t h e  l a k e ,  i t s  r e m o t e n c : s s  f r o m  - l a r g e  

c i t i e s ,  a n d  l o c a l  p r o b l e m s  w i t h  t h e  p a r a s i t i c  d i s e a s e  b i l h a r z i a ,  

t h e  l a k e  h a s  n e v e r  b e c o m e  a  r e c r e a t i o n a l .  c e n t e r  f o r  w a t e r  

c o n t a c t  a c t i v i t i e s ,  a l t h o u g h  it. i s  a s c e n i c  a t t r a c t i o n  a t  

maxionurn r e s e r v o i r  l e v e l .  

Above  t h e  n o r m a l  h i g h - w a t e r  l i n e ,  L a k e  P a t i l l a s  i s  b o r d e r e d  

by  a  n a r r o w  b a n d  o f  y o u n g ,  d r y  c o a s t  f o r e s t ,  b a c k e d  by  g r a s s y  

p a s t u r e l a n d  o f  g u i n e a  g r a s s .  I n  t h e  n o r m a l  f l u c t u a t i o n  z o n e  

e m e r g e n t  g r a s s e s  a n d  r e e d s  p r e d o m i n a t e ,  e s p e c i a l l y  a l o n g  t h e  

s o u t h w e s t e r n  s h o r e  o f  t h e  l a k e  ( S t a t i o n . 3  i n  F i g u r e  3 ) .  T h e r e  

was n o  f ' l ~ a t i n ~ v e g e t a t i o n  i n  t h e  l a k e ,  a l t h o u g h  c o n s i d e z a b l e  

wood a n d  ' d e b r i s  a c c u m u l a t e s  a l o n g  t h e  dam a n d  s o u t h w e s t e r n  

s h o r e ,  d u e  t o  t h e  p r e v a i l i n g  n o r t h e a s t e r l y  w i n d s .  Wave a c t i o n  

o n  t h i s  s h o r e  i s  m i n o r  a n d .  n o  e r o s i o n  was o b s e r v e d .  

T h e  c a n e f i e l d s  a n d  c a n a l  s y s t e m s  d o w n s t r e a m  o f  t h e  l a k e  

were t h e  s e t t i n g  f o r  a s e v e r e  o u t b r e a k  o f  b i l h a r z i a  ( s c h i s t o -  

s o m i a s i s )  a . f . e w  y e a r s  a f t e r  c o n s t r u c t i o n  o f  t h e  S o u t h  C o a k t  

S y s t e m .  By 1 9 5 0  t h i s  f o c u s  o f  d i s e a s e  h a d  b e c o m e  t h e  m a j o r  

h e a l t h  p r o b l e m  i n  P u e r t o  R i c o  a n d  a  c o n t r o l  p r o g r a m  was 

i n i t i a t e d  i n  1 9 5 4 ,  a c h i e v i n g  v i r t u a l  e l i m i n a t i o n  o f  t h e  d i s e a s e  

o n  t h e  S o u t h  C o a s t  b y  1 9 7 0 .  P a t i l l a s  R e s e r v o i r  was a . m a j o r  

h a b i t a t  o f  B i o m p h a l a r i a  g l a b r a t a ,  t h e  i n t e r m e d i a t e  s n a i l  h o s t  

w h i c h  t r a n s m i t s  S c h i s t o s o m a  m a n s o n i ,  t h e  p a r a s i t e  c a u s i n g  t h e  



: d i s e a s e ' i n  P u e r t o  R i c o .  D u r i n g  c o n t r o l  o p e k a t i o n s  a m a j o r  

t r a n s m i s s i o n  s i t e  w a s  f o u n d  i n  t h e  B a r r i o  ( b o r r o u g h )  o f  M u l a s  

o n  t h e  P a t i l l a s  ~ i t e r  s l i g h t l y  u p s t r e a m  o f  . t h e  r e s e r v o i r .  

' . T h e  c o m m u n i t y  o f  Mu.las  c o n t i n u e s  t o  b e  a p o t e n t i a l  b i . l h a r z i a  

p r o b l e m  s i n c e  t h e  r i v e r  i s  u s e d  e x t e n s i v e l y  f o r  b a t h i n g  a n d  

c o u l d  c a u s e  a r e n e w e d  o u t b r e a k  i f  t h e  s n a i l s - r e t u r n  i n  M u l a s . .  

C r e e k  o r  i n  t h e  P a t i l l a s  R i v e r .  

The b i l h a r z i a  c o n t r o l  p r o g r a m  i n c l u d e d  c h e m i c a l  t r e a t m e n t  

o f  t h , e  s n a i l s  i n  t h e  r i v e r  a n d  b i o l o g i c a l  c o n t r o l  o f  t h e  s n a i l s  

i n  t h e  r e s e r v o i r ,  a  h i g h l y  e f f e c t i v e  s t r a t e g y  ~ h i c h  s t o p p e d  

t r a n s m i s s i o n  i n  a r e l a t i v e l y  s h o r t  t ime.  No t r a n s m i s s i o n  o c c u r s  

a t  p r e s e n t  i n  t h e  S o u t h  C o a s t  S y s t e m  b u t  s n a i l  c o n t r o l  o p e r a t i o n s  

c o n t i n b e  o n  a minimum l e v e l  s i n c e  t h e  s n a i l  h a s  n o t  b e e n  

e r a d i c a t e d .  A t  p r e s e n t  n o  d r u g s  a r e  a v a i l a b l e  i n  P u e r t o  R i c o  

f o r  t r e a t m e n t  o f  t h e  d i s e a s e  s o  o n l y  p r e v e n t i v e  m e a s u r e s  a r e  

u s e d .  

T h e  r i v e r b e d  d o w n s t r e a m  o f  t h e  r e s e r v o i r  c o n t a i n s  a l o w  

c o n t i n u o u s  f l o w  o n  a r o c k y  a n d  s a n d  b e d ,  u n t i l  i t  r e a c h e s  a 

small e s t u a r y  c l o s e d  by  a s a n d  b a r .  T h e  l o w e r  r i v e r b e d  i s  

u n d e v e l o p e d  b u t  i s  a p o p u l a r  s i t e  f o r  f i s h i n g  a n d  b a t h i n g  b y  . , 

l o c a l  r e s i d e n t s ,  a n d  p i g s  a r e  r a i s e d  a l o n g  t h e  r i v e r b a n k  a s  

well. T h e  v e g e t a t i o n  a l o n g  t h e  r i v e r b e d .  i s  p r i m a r i l y  w i l d  

s u g a r  c a n e  a n d  g u i n e a  g r a s s .  



' T h e  dam i s  l o c a t e d  a t  t h e  g e o g r a p h i c a l  t i r a n s i t i o n  f r o m  

' t h e  s t e e p  m o u n t a i n s  t o  t h e  f l a t  c o a s t a l  p l a i n .  T h u s  t h e  s o i l s  
. . 

a b o v e  t h e  r e s e r v o i t ' l a c k  c l a y  h o r i z o n s ,  a n d  a r e  c l a s s i f i e d  a s  

p o o r l y  d e v e l o p e d  I n c e p t i s o l s . o f  t h e  M u c a r a  y N a r a n j i t o  G r o u p .  

I m m e d i a t e l y ' d o w n s t r e a m  o f  t h e  r e s e r v o i r  i s  t h e  a l l u v i a t e d  p l a i n  

a n d  t h e  b e a c h ,  c l a s s i f i e d  a s  h i g h l y  f e r t i l e  E n t i s o l s  o f  t h e  

A l u b i o n  G r o u p .  T h e  o r i g i n a l  b e d  o f  t h e . r i v e r  a t  t h e  i m m e d i a t e  

s i t e  o f  t h e  r e s e r v o i r  i s  s a n d y  w i t h  l a r g e  b o u l d e r s .  ' . 

T h e r e  a r e  n o  a n i m a l s  o r  p l a n t s  i n  t h e  v i c e n t l y  o f  P a t i l l a s  

L a k e  w h ' i c h  ar ,e o n  t h e  F e d e r a l  L i s t  o f  E n d a n g e r e d  S p e c i e s  o r  o n  

t h e  l o c a l l y  c o m p i l e d  l i s t .  

T h e  P a t i l l a s  C a n a l  i s  42 k i l o m e t e r s  l o n g ,  u n l i n e d .  f o r  t h e  

m o s t  p a r t ,  a n d  was d e s i g n e d  t o  d e l i v e r  3 . 6  c u b i c  meters p e r  

s e c o n d  a t  a v e l o c i t y  o f  0 . 6  meters p e r  s e c o n d .  T h e  c a n a l  

r e q u i r e s  c o n s i d e r a b l e  m a i n t e n a n c e  a n d  v e g e t a t i o n  r e m o v a l .  



WATER QUALITY 

T h e  q u a l i t y  o f  wa te r  i n  P a t i l l a s  Lake  i n  1 9 7 8  w a s . g c n e r a l l y  

g o o d ,  w i t h  a d e q u a t e  c o n c . e n t r a t i o n s  o f  o x i g z n  a n d  l o w  a m o . a n t s  o f  

. o r g a n i c  m a t e r i a l  a n d  n u t r i e n t s  ( T a b l e  1 a n d  F i g u r e  3 ) .  P r e v i o u s  

s u r v e y s  i n  1 9 7 5  a n d  1 9 7 6  c o n f i r m e d  t h e  c l e a n  n a t u r e  o f  t h e  

l a k e  ( T a . b l e  2). I n  t h e  u p s t r e a m  p o r t i o n  o f  t h e  w a t e r s h e d  t h e r e  

a r e  n o  d i s c e r n i b l e  s o u r c e s  o f  p o l l u t i o n  e x c e p t  f o r  n o r m a l  r u n - o f f  

f r o m  a g r i c u l t u r a l  l a n d s  a n d  r o a d w a y s .  N u t r i e n t  l e v e l s  were l o w  

w i t h  o n l y  t r a c e s  o f  p h o s p h a t e s  i n  m o s t  s a m p l e s ,  a l t h o u g h  n i t r a t e s  

were o c c a s i o n a l l y  f o u n d  i n  m o d e r a t e  a m o u n t s .  

' D e s p i t e  t h e  l o w  l e v e l s  o f  c o n t a m i n a n t s  t h e  l a k e  wate r  was 

n o t  p a r t i c u l a r l y  c l e a r ,  w i t h  S e c c h i  d i s k  r e a d i n g s  o f  o n l y  1 . 7  

meter i n  d e p t h .  T h e  s u r f a c e  l a y e r  c o n t a i n e d  c o n s i d e r a b l e  a l g a e  

a n d  c o l o r  w h i c h  r e d u c e d  l i g h t  p e n e t r a t i o n .  Water t e m p e r a t u r e .  

i n .  t h e  s u r f a c e  l a y e r  was f a i r l y  h i g h ,  r e a c h i n g  2 8 O C  i n  t h e  

s u m m e r  m o n t h s .  

I n  c o m p a r i s o n  w i t h  t h e  m e a n  v a l u e s  f o r  11 o t h e r  major 

r e s e r v o i r s  i n  P u e r t o  R i c o ,  L a k e  P a t i l l a s  h a d  m a r k e d l y  l o w e r  

t h a n  a v e r a g e  c o n c e n t r a t i o n s  o f  h a r d n e s s  a n d  i r o n ,  b u t  w a s  

a b o u t  a v e r a g e  i n  a l l  t h e  o t h e r s  p a r a m e t e r s  m e a s u r e d  ( T a b l e  3 ) .  
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Table  1 

Summary of Water Q u a l i t y  on Lake P a t i l l a s ,  19781 

C h l o r i d e s  

Hardness as'  CaC03 

+ T o t a l  Phospha tes  a s  P  0 . 0 1  - 0.01 mg/l 

+ N i t r a t e s  and N i t r i t e s  a s  N 0..14 - 0 .19 '  mg/l  

• I r o n  a s  Fe 0.07 + - 0.10 mg/l 

T u r b i d i t y  

Color  

pH 

Disso lved  Oxygen 

S t anda rd  u n i t s  

S t anda rd  u n i t s  

Temperature 28.1 O C  

Depth of Secch i  D i s k  Reading '1.7 Meters .  

*See Appendix f o r  d a t a  r e c o r d .  



L O C A T I O N  OF S A M P L I N G  STATIONS FOR SURVEY OF 

L A N E  P A T I L L A S  

F I G U R E  3 



Table  2 

Summary o f  Water Q u a l i t y  i n  Lake P a t i l l a s ,  1975-1976* 

B iochemica l  Oxygen Demand ( B O D S ) ,  

A l k a l i n i t y  a s  CaC03, 

S p e c i f i . ~  E l e c t r i c  Conductance,  

T o t a l  phosphorus 

N i t r i t e s  

N i t r a t e s  

C h l o r o p h y l l  

m g l l  

micromhos 

m g l l  

mgl l  

m g l l  

P.haeo p igments  mg/ l  0 . 0 0 1  

*Summarized from D N R  Report by Rivera  ~ o n z i l e z ,  1 9 7 6 .  



SUI~l1.IARY OF I.!E4Ii I\ATER QUALITY PAR.4I.lE 1 ERS FOR I.tA30R LAKES 11.1 PUEHTO RICO, 1975-1975. 

CHLORICES H4RDNESS TOTAL IIIiRATES IROII TUCBIDI'I Y COLOR - PH DISSOLVED CHLOROPHYL COLIFORM 
I N  AS PHOSPHATES All0 lC1 I N  I N  OXYGEN A BACTERI.4 

LAKE MC/L ElgS04 .4S P IIITRITES I.lC/.L STAIJDAHO . STANDARD I N  I N  CEOIETRIC 
Il i 11.1 MC/L 45 I4  UNITS UIIITS MC/L flG/L IQAN 

MC/L 111 1 4 ~ 1 ~  PER 100 ML 

C a o n i l l a s  5.9 '2.7 112 21 0.01 ' 0.01 3.07 ' 0.06 0.15 0.19 3.1 3.7 13.0 4.2 7.42 E 0.50 7.1 ' 1.8 25.7 ' 15.7 1,919 

C a r i t e  7.7 22.2 29 ' 16 0.01.' 0.01 0.03 0.03 0.16 * 0.14 3.2 + 0.6 9.6 ' 0.7 7 . i 8  ! 0.16 7.0 0.7' 155 

C a r r a i z o  16.6 '4.1 126 23 0.25 1 0.33 0.33 1 0.48 1.02 z 1.11 15.3 15.6 23.0 10.1 7.24 0.25 5.0 ' 2.1 12.9 9.8 17,604 

C i d r a  14.2 20.4 76 + 0 0.02 2 0.02 0.20 0.11 0.56.: 0.27 1.7 1.5 9 . 2  2.4 7.30 + 0.23 5.4 + 1.0 546 

Dos Bocas -I 
5.8 21.6 97 20 0.01 3 0.01 0.15 2 0.18 0.47 0.59 9.4.: 7.7 15.4 f 14.0 7.38 2 0.31 8.2 + 1.9 2.6 2.4 6 0  

VI 

Garzas 3.2 '2.5 101 93 0.02 0.03 0.06 ' 0.04 0.03 * 0.06 1.0 1.1 8.5 z 2.2 7.62 2 0.29 6.7 I 1.1 47 P 

Cua j a t a c a  6.6 2 5 . ~  224 ' 64 0.01 + 0.00 0.47 -+ 0.53 0.11 2 0.09 7.6 2 5.5 8.4 2 3.4 7.36 + 0.49 7.6 f 0.3 102  

Cuayo 7.6 14.7 110 f 34 0.02 2 0.03 0.28 2 0.53 0.12 + 0.23 2.7 2 4.3 11.1 z 1.8 7.63 + 0.34 7.4 + 0.9 7.1 ' 4.0 939 

l 4 a t r u l l a s  2.0 21.4 2 1  2 0 0.01 t 0.00 0.53 2 0.67 0.22 0.04 1.9 ' O..2 17.5 2 10.6 7.85 2 0 . 0 7 '  7.8 ' 1.0 61; 

P a t i l l a s  9.6 23.1 29 '- 17 0.01 0.01 0.14 + 0.19 0.07 0.10 9.6 6.3 10.6 t 2.0 7.72 + 0.30 7.4 2 0.7 399 

P r i e t o  4.4 '3.2 157 27 0.02 0.02 0.29 z .0 .26 0.81 1 1.30 25.3 z 28.9 13.8 : 5.9 7.44 + 0.31 6.6 2 2.5 2,704 

Toro 5.0 27.0 137 2 2 0.01 2 0.00 0.38 2 0.09 1.30 1 0.00 10.6 2 0.0 10.0 + 7.1 7.30 + 0.71 6.8 ' 1.0 1,229 

Means f o r  a l l  
Lakes 7.4 101 0.04 0.25 0.42 7.8 12.6 7.5 6.9 12.0 . 448 

Table  3A 



Oxygen Data Summary for  Major Lakes i n  Puerto Rico, 1975-1978. 
- 

I n i t i a l  
Lakes Oxygen Light Dark Light I n i t i a l  Water Secchi 

from Bott le  Bot t le  -Dark -Dark Temp. Disk 
P r e v i o u s  Oxygen Oxygen Oxygen Oxygen O C  Depth 
day m g / l  mg/l mg/l mg/l mg/l M 

+ + Caonillas 7.1 - 1.8 ' 7.6 - 1.3 5.6 2 1.8 1.1 2 1.5 1.9 f 1.4 24 2 1.9 1.0 ' 0.4 
. . 

Cari te  + + 7.0 f 0.7 7.2 2 0.6 6.5': 0.6 0.7 - 0.4 0.5 2 0.3 23 f 1 .  1.6 - 0.2 

C a r r a i ~ o  5.0 2 2.1 5.5 2 3.7 3.4 2 2.3 2.4 t 3 . 0  2.0 1.7 26 1.6 0.5 0.4 

.Cidra + + 
5.~4 - 1.0 6.0 2 1.1 5.0 2 0.8 1.0 ? 0 . 5  0.6 - 0.4 23 1.0 - 

+ + ' + + Dos Bocas 8.2 - 1.9 9.6 2 2.1 7.1 - 1.5 1.6 - 1.5 1.5 - 1.3 26 + .1.6 0.9 .2 0.6 

Garzas + + + + 
6.7 + 1.1 6.9 -.1.1 6 ;3  - 1.1 0.6 - 0.3 0.4 2 0.4 21 2.5 2.1 - 0.4 

+ + Guajataca 7.6 - 0.3 7.9 f 0.6 7.3 0.2 0.6 - 0.5 0.5 f 0.1 26 f 1.3 2.2 2 0.2. 

Guayo ' +  7.4 + 0.9 7.9 2.0.9 6.8 f 1.0. 1.1 + 0.9 0.7 - 0.4 23 2.3 2.7 2 1.6 

+ + + + + '  + P a t i l l a s  7.4 - 0.7 7.6 - 0.4 6.7 - 0.3 0.9 - 0.2 0.8 - 0.6 29 -. 1.6 1.8 'f 0.5 

Pr ie to  t + + 6.6 - 2.5 6.3 - 2.3 5.6 - 2.1 0.7 f 0.8 1.0 2 0.7 22 2 2.2 0.8 f 1.5 
- 

Means for  
a l l  lakes 6.9 7.2 6.0 1.1 1.0 24 1.5 

b 

Tab le  3 B  



DISSOLVED OXYGEN A N D  ALGAL PRODUCTIVITY 

T h e  o x y g e n  l e v e l  i n  t h e  s u r f a c e  l a y e r  o f  t h e  l a k e . w a s  

g e n e r a l l y  s t a b l e  a n d  n e a r  s a t u r a t i o n ,  a d e q u a t e  f o r  warm water 

f i s h .  T h e  n e t  d a i ' l y  p r o d u c t i o n .  o f  o x y g e n  b.y a l g a e  i n  t h e  

s u r f a c e  l a y e r  was l o w ,  a b o u t 0 : 2 3  m g l l ;  m o s t  o f  t h e  o x y g e n  

p r o d u c e d  d u r i n g  t h e  d a y  was u t i l i z e d  a t  n i g h t  ( T a b l e  4 ) .  

G r o s s  p r o d u c t i o n  w a s  o n l y  a b o u t  0 .95 m g l l  p e r  d a y  w h i l e  

r e s p i r a t i o n  a v e r a g e d  0 . 7 2  m g / l  p e r  d a y .  A s  a  c o n s e q u e n c e  t h e  

o x y g e n  c o n c e n t r a t i o n  was f a i r l y  s t a b l e  a b o u t  t h e  mean c o n c e n -  

t r a t i o n  o f  7  t o 8  m g l l ,  i n  t h e  u p p e r  5 meters o f  water.  I n  

c o n t r a s t ,  t h e  l o w e r  d e p t h s  o f  t h e  l a k e  were g e n e r a l l y  d e -  

o x y g e n a t e d  d u e  t o  r e s p i r a t i o n '  b y  a l g a e  a n d  b a c t e r i a  a n d  b y  

d e c a y i n g  m a t t e r  o n  t h e  b o t t o m . ( F i g u r e  4 ) .  T h i s  s t r a t i f i c a t i o n  

w a s  n o t  c a u s e d  by  t e m p e r a t u r e  g r a d i e n t s  b u t  r a t h e r  b y  t h e  

c o n s u m p t i o n  o f  o x y g e n  i n  t h e  . d e e p e r ,  d a r k  z o n e ,  w i t h o u t  

c o m p e n s a t i n g  o x y g e n  p r o d u c t ' i o n  f r o m  a l g a e  w h i c h  o c c u r r e d  i n  

t h e  u p p e r  z o n e .  i 

L a k e  P a t i l l a s  h a d  a v e r t i c a l  o x y g e n  p r o f i l e  similar t o  

L a k e  D o s  B o ' c a s ,  a l a r g e r  a n d  s l i g h t l y  c o n t a m i n a t e d  l a k e ;  

d o w n s t r e a m  o f  U t u a d o  o n  t h e  A r e c i b o  R i v e r  ( F i g u r e  4 ) .  ; T h e s e  
. i 

t w o  l a k e s  h a d  l e s s  o x y g e n  t h a n  t h e  cle.ar b u t  well f e r t i ' l i z e d  

L a k e  G u a j a t a c a ,  b u t  m o r e  o x y g e n  t h a n  t h e  h e a v i l y  c o n t a m ! i n a t e d  

L a k e  C a r r a i z o .  T h u s  L a k e  P a t i l l a s  r e p r e s e n t s  a t y p i c a l  

a r t i f i c i a l  r e s e r v o i r  i n  P u e r t o  H i c o  i n  r e s p e c t  t o  d i s s o l v e d  

o x y g e n  d i s t r i b u t i o n  a n d  p r o d u c t i v i t y .  



T a b l e  4 

Summary o f  O x y g e n  a n d  A l g a l  P r o d u c t i v i t y  

D a t a  f r o m  S u r f a c e  W a t e r s  o f  L a k e  P a t i l l a s ,  1 9 7 8 " .  

O C  ~ e r n ~ e r a ' t u r e  2 8 . 1  .j 

D e p t h  o f  S e c c h i  D i s k  R e a d i n g  m 1 . 7  ; 

I n i t i a l  O x y g e n  . m g / l  7 .45 : 

F i n a l  O x y g e n  i n  L i g h t  ~ o t t l e  a f t e r  One Day m g / l  7 . 6 8  : 
i 

F i n a l  Oxygen  i n  D a r k  B o t t l e  a f t e r  One Day m g / l  6 .73  
\ 

G r o s s    ail^ R e s p i r a t i o n  
( I n i t i a l  O x y g e n  m i n u s  D a r k  B o t t l e )  m g / l  0.7.2 

Net O a i l y  O x y g e n  P r o d u c t i o n  i 
( L i g h t  B o t t l e  m i n u s  I n i t a l  O x y g e n )  m g / l  0 . 2 3  

G r o s s  D a i l y  Oxygen  P r o d u c t i o n  
( L i g h t - D a r k  B o t t l e )  

" D a t a  i s  i n  A p p e n d i x .  



0 L A K E  C A R R A I Z O  
L A K E  GUAJATACA 

U. L A K E  ' DOS BOCAS 

A L A K E  PAT1LLA.S 

O X Y G E N  M g / L  

F I G U R E  4 



1 9  

AQUATIC . A N I M A L S  

P a t i l l a s  R e s e r v o i r  s u p p o r t s  a  n o r m a l  p o p u . l a t i o n  o f  a l g a e  

a n d  p l a n k t o n ,  a s  wel l  a s  smal l  p o p u l a t i o n s  o f  s n a i l s ,  f i s h ,  

t u r t l e s  a n d  b i r d s .  H o w e v e r  t h e  b a s i c a l l y  l o w  a l g a l  p r o d u c t i v i t y  

a n d  t h e  h i g h  d e g r e e  o f  f l u c t u a t i o n  i n  t h e  w a t e r  l e v e l  l i m i t  

t h e  n u m b e r s  o f  o r g a n i s m s  a n d  s p e c i e s .  

T h e  l a k e  p r e s e n t l y  c o n t a i n s  s e v e r a l  m o l l u s k s ,  M a r i s a  

c o r n u a r i e t i s ,  P o m a c e a  a u s t r a l i s  a n d  T a r e b i a  q r a n i f e r a .  A l l  

o f  t h e s e  s n a i l s  a r e  c o m p e t i t o r s  w i t h  B i o m p h a l a r i a  g l a b r a t a ,  

t h e  b i l h a r z i a  s n a i l  w h i c h  was n o t  f o u n d  i n  t h e  l a k e .  H o w e v e r  

8. g l a b r a t a  w a s  p r e s e n t  i n  M u l a s  C r e e k ,  a  t r i b u t a r y  o f  t h e  - 
P a t i l l a s  R i v e r  u p s t r e a m  o f  t h e  l a k e ,  i n  B a r r i o  M u l a s .  An 

u n u s u a l l y  s t r o n g  p o p u l a t i o n  o f  P o m a c e a  a u s t r a l i s  was f o u n d  i n  

t h e  e n t e r i n g  r i v e r s  w h i c h  were c l e a r  a n d  g e n t l y  f l o w i n g  

t h r o u g h o u t  1 9 7 8 .  T h i s  a m p u l l a r i d  s n a i l  p r o l i f e r a t e s  u n d e r  

t h e s e  c o n d i t i o n s  i f  t h e  water l e v e l  r k m a i n s  f a i r l y  s t a b l e ,  a n d  

if  t h e r e  a r e  h a r d  s u r f a c e s  p r o t r u d i n g  a b o v e  t h e  w a t e r l i n e  w h e r e  

i t  c a n  l a y  i t s  p i n k i s h  e g g - m a s s e s .   he a d u l t  s n a i l s  were l a r g e  

a n d  were p r o b a . b l y  i n c r e a s i n g  t h e  c o m p e t i - t i v e  p r e s s u r e  a l r e a d y  

e x c e r t e d  by  M a r i s a  c o ' r n u a r i e t i s  o n  a n y  B i o m p h a l a r i a  a l a b r a t a  

w h i c h  m i g h t  b e  w a s h e d  i n t o  t h e  l a k e  f i o m  M u l a s  C r e e k  ( ~ i g u r e  3 ) .  
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T a b l e  5 

List o f  f i s h  i n  Lake P a t i l l a s ,  1976" 

T i l a p i a  mossambica 

I c t a l u r u s  n e b u l o s u s  

Lepomes m a c r o c h i r u s  

C i c h l a  o c e a l l a r i s  

Cobiomorus d o r m i t o r  

*Taken from R e p o r t  by Department  o f  

N a t u r a l  R e s o u r c e s ,  December ' 1 9 7 6 .  



TRANSMISSION OF THE PARASITIC DISEASE BILHARZIA 

T h e  f i r s t  b i l h ' a r z i a  c o n t r o l  p r o j e c t  i n  P u e r t o  R i c o  b e g a n  

i n  P a t i l l a s  i n  1 9 5 4  when  t h e  p r e v a l e n c e  o f  b i l h a r z i a  i n  6 y e a r  

o l d  c h i l d r e n . w a s  7 %  a n d  i n  7  y e a r  o l d s  was 22%.  T h e  c o n t r o l  

' e f f o r t  was h i g h l y  s u c c e s s f u l ,  r e d u c i n g  t h e  p r e v a l e n c e  t o  z e r o  

b y  1 9 6 5 .  T h e  f o l l o w i n g  y e a r  2 i n f e c t e d  c h i l d r e n  were f o u n d  i n  

B a r r i o  M u l a ?  b u t  b y  1 9 7 6  t h e r e  were v i r t u a l l y  60 i n f e c t e d  p e o p l e  

i n  t h e  e n t i r e  w a t e r s h e d .  T h e  p r o g r a m  w a s  b a s e d  p r i m a r i l y  o n  ' 

t h e  u s e  o f  c h e m i c a l s  i n  f l o w i n g  water  a n d  t h e  u s e  o f  M a r i s a  

c o r n u a r i e t i s ,  a c o m p e t i t o r  a n d  p r e d a t o r  s n a i l  w h i c h  was v e r y  

e f f e c t i v e  a g a i n s t  B i o m p h a l a r i a  g l a b r a t a  i n  t h e  l a k e  a n d  i n  

s l o w l y  f l o w i n g  waters..  - 0 .  g l a b r a t a  was l a s t  f o u n d  i n  P a t i l l ' a s  

L a k e  a b o u t  1 9 6 6 .  

, . A l t h o u g h  t h e  b i l h a r z i a  d a n g e r  i s  now q u i t e  l o w , . t h e  

p o t e n t i a l  f o r  a  r e - s u r g e n c e  a r o u n d  t h e  l a k e  e x i s t s ,  e s p e c i a l l y  

i n  B a r r i o  M u l a s  j u s t  a b o v e  t h e  e n t r a n c e  o f  P a t i l l a s  R i v e r .  

T h e  s n a i l  8 ,  q l a b r a t a  i s  o c c a s i o n a l l y  p r e s e n t ,  t h e r e  i s  - 
c o n s i d e r a b l e  h u m a n  c o n t a c t  w i t h  t h e  water ,  a n d  a l t h o u g h  n o  g r o s s  

f e c a l  , c o n t a m i n a t i o n  was s e e n , .  p r o m i s c u o u s  d e f e c a t i o n  by  l o c a l  

r e s i d e n t s  a n d  v i s i t o r s  i s  common.  T h u s  a n  i n f e c t e d  p e r s o n  f r o m  

a n o t h e r  a r e a  c o u l d  i n f e c t  t h e  s n a i l s ,  c a u s i n g  d a n g e r  o f .  

t r a n s m i s s i o n  - a t  l e a s t  o n  a l o c a l  s c a l e .  A s  l o n g  a s  Marisa 

c o r n u a r i e t i s  a n d  t h e  o t h e r  c o m p e t i t o r s  a r e  i n  s u c h .  l a r g e  

c o l o n i e s  i n  t h e  l a k e  h o w e v e r ,  t h e r e  i s  1 i t t l e . d a n g e r  - o f  

s i g n i f i c a n t  t r a n s m i s s i o n .  



T h e  P a t i l a s  c a n a l  i s  a l s o  f r e e  g l a b r a t a  a n d  

h a r b o r s  m a s s i v e  c o l o n i e s  o f  M a r i s a  c o r n u a r i e t i s  a n d  T a r e b i a  

q r s n i f e r a ,  t h u s  t r a n s m i s s i o n  d o e s .  n o t  o c c u r  i n  t h e  i r r i g a t e d  

z o n e .  

T h e  p r e v a l e n c e ' . o f  b i l h a r z i a  i n  P u e r t o  ~ i c ' o  i s  d r o p p i n g ,  

f r o m  1 5 %  i n  1963  t o  4% i n  1 9 7 6 .  T h u s  i t  i s  h o p e d  t h a t  t h e  

p a r a s i t i c  s c h i s t o s o m e  c a n  e v e n t u a l l y  b e  e r a d i c a t e d  f r o m  t h e ,  
. . 

i s l a n d  w h e n  a  n e w  d r u g  i s  f o u n d .  F o r  t h e  p r e s e n t  h o w e v e r  s n a i l  

c o n t r o l  m u s t  b e  m a i n t a i n e d  t o  p r e v e n t  t r a n s m i s s i o n .  



P r e l i m i n a r y  L i s t  o f  P o t c n t i ~ l  E n v i r o n m c ~ ~ t a l  1 m l ) ~ c t ;  f r o m  H y d r o e l e c l . r i c  Power C c n c r a t i o r ~  

The f o l l o w i n g  l i s t  i n d i c a t e s  t h e  i t e m s  w h i c h  neetl  t o  be  

c o n s i d e r e d  i n  e v a l u a t i n g  t h e  p o s s i l ~ l e  e n v i r o n m e n t a l  i m p , ~ c t  o f  

t h e  p roposed  h y d r o e l e c t r i c  t u r b i n e s .  A qer ler . l i  e v a l u a  t I o n  i s  

g i v e n  o f  t l ~ c  l i k e l i h o o d  o f  t h e  c f f e c , t ,  a r ~ d  o f  i t s  s i g n i f i c a n c e .  

I t e m  L i k e h o o d  C e n e r a l  
S i g n i f i c a n c e  

1. Change i n  R i s k  o f  B i l h a r z l a  
t r a n s m i s s i o n  I f  H ~ r i s a  p o p u l a t i o n  

. i l l  l a k e  i s  d i s t u r b e d  

2. Change i n  w a t e r  q u a l i t y  
d o w ~ ~ s t r e a m  i f  deep de -oxygcna t cd  
w a t e r s  a r e  d i s c h a r g e d  by  t u r b i n e s  

3. Change i n  r e c r e a t i o n a l  v a l u e  o f  
l a k e  i f  annua l  dr.awdown i n c r e a s e s  

4. Change i n  ' f i s h  p o p u l a t i o n ' i n  l a k e  
if a n n u a l  drawdown i n c r e a s e s  

5 .  C o n t i n u a l  l o s s  o f  i r r i g a t i o n  w a t e r  
' if t u r b l n e s  d i s c h a r g e  t o  r i v e r b c d  

L.,T.emporary l o s s  o f  i r r i g a t i o n  w a t e r  
d u r i n g  c o n s t r u c t i o n  

7. E r o s i o n  and  downstream 
s i l t a t i o n  d u r i n g  c o n s t r u c t  i o n  

smd 11 mode'rdtc 

l a r g e  mode ra te  1 
mode ra te  sma 1 1  

h i y h  I ~ i y h  

mode ra te  mode ra te  

m o d ~ . r a t n  sma 11 

8. F l o o d i n g  o f  p r e s e n t l y  used  l a n d  
i n  r i v e r b e d . d u e  t o  i n c r e a s e d  d i s c h a r g e  s m a l l  smai  1 

9. Changes i n  S a l i n i t y  i n  e s t u a r y  due 
t o  i n c r e a s e d  r i v e r  f l o w  

' 

1 0 . ' ~ h a n g e s  i n  w a t e r  t e m p e r a t u r e  i n  
l a k e  o r  downstream 

h i g h  s m a l l  

s m a l l  sma 1 1 

11. I r ~ j u r y  t o  f i s h  p a s s i n g  t u r b i n e s  s m a l l  s m a l l  

12. I n t e r f e r e n c e  w i t h  m i g r a t o r y  f i s h  n o t  
a p p l i c a b 4 e  none 

13.  Changes i n  ' b e n t h i c  e c o l o g y  o f  l a k e  none none 

14. Changes i n  b e n t h i c  e c o l o g y  o f  
dewnstream r i v e r  s m a l l  sma 11 

15. Changes i n  b e n t h i c  e c o l o g y  i n  c a n a l  s m a l l  s m a l l  

16. Changes i n  m o s q u i t o  p o p u l a t i o n  i n  
e s t u a r y  s m a l l  s m a l l  

17. D i s p l a c e m e n t  o f  human none none 



a . . 
CONCLUSIONS 

. . 
T h e . P a t i l l a s  r e s e r v o i r  i s  a  c l e a n  l a k e  w i t h  l o w  

p r o d u c t i v i t y ,  l i m i t e d  b y  l o w  nutrient.concentrations. F i s h  

p o p u l a t i o n s  a r e  sma l l  d u e  t o  w i d e l y  r a n g i n g  f l u c t u a t i o n s ,  

a n d  t h e  l a k e  i s  n o t  u s e d  e x t e n s i v e l y  f o r  r e c r e a t i o n .  T h e  

s u r f a c e  l a y e r s  o f  t h e  l a k e  a r e  warm a n d  wel l  o x y g e n a t e d ,  

s u p p o r t i n g  e n o u g h  a l g a e  t o  r e d u c e  l i g h t  p e n e t r a t i o n  b u t  n o t  

e n o u g h  t o  c a u s e  much c h a n g e  i n  o x y g e n  c o n c e n t r a t i o n .  B e l o w  5 

. . . . m'eters , i n  ' d e p t h  t h e  l a k e  i s  u s u a l l y  d e v o i d  o f .  o x y g e n .  A l t h o u g h  
. . 

. . .  . t h e r e ' u s e d  : t o  b e  a h e a l t h  h a z a r d  a r o u n d  t h e  l a k e  d u e  t o  b i l h a r z i a  

t r a n s m i s s i o n ,  t h e  h a z a r d  ' h a s  b e e n  s i g n i f i c a n t l y . . r e d u c e d  by  - . a 
c o n t r o l  o f  t h e  a q u a t i c  s n a i l  i n v o l . v e d .  

. a 
l i v a l u a t i o n  o f  t h e ' p o t e n t i a l  i m p a c t  o f  i n s t a l l i n g  h y d r o -  

e l e c t r i c  t u r b i n e s  i n  t h e - d a m  s h o u l d  c o n c e n t r a t e  o n  p o t e n t i a l  

l o s s e s  o f  i r r i g a t i o n  water ,  c h a n g e s  i n  w a t e r  q u a l i t y  a n d  

q u a n t i t y  i n  t h e  P a t i l l a s  R i v e r  d u e  t o  t u r b i n e  d i s c h a r g e s ,  a n d  

c h a n g e s  i n  f i s h  a n d  s n a i l  p o p u l a t i o n s  i n  t h e  l a k e  d u e  t o  

i n c r e a s e d  f l u c t u a t i o n s  i n  t h e  water l e v e l . .  
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6.0 LEGAL AND REGULATORY FEASIBILITY 

6.1 Conclusion 

The installati,on and utilization of the proposed new 

hydroelectric generator capacity at the Patillas site is 

feasible from a legal and regulatory point of view. 

A. The hydroelectric development and utilization 

of the Patillas irrigation waters is specifically 

authorized by Puerto Rican Law, and may be under- 

taken by the Water Resourses Authority. 
I' 

B. The technical.information provided to this . 

investigation shows that the hydroelectric gener- 

ation will make use of normal irrigation canal 

flows - (Phases I and 111)' or diversion .of spill-off 

which would occur in flood season (Phase 11). 

Accordingly, the normal water flows will notc be 

disturbed and the water rights of down stream 

users will not be affected. 

C. Federal Energy Regulatory Commission (FERC) 

licensing is not'required for'this project because 

neither the si'te, the watercourse, or the energy 

distribution network are of a character which would 

gain .the necessary federal jurisdiction. Howe,ver, 

even if federal jurisdiction (FERC) were present, 

the generators proposed in Phase I and I11 could be 

exempted from the request for licensing by virtue 

of the newly enacted Section 30 of the Federal Power 

Act (16 USC 832 fa)) which provides the commission 

(FERC) with the power to grant such exemption in the 

case of utilization of the hydroelectric potential 

of a man-made conduit oper'at.ed:. for the distribution 

of water and not primarily for the generation of 

electricity. This exemption would not be available 

Energy Research & Applications. Inc. 
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6 . 1  Conclus ion ( c o n t l  d) 

f o r  Phase 11, and . i n  t h i s  c a s e ,  a p p l i c a t i o n  cou ld  

be made under t h e  " sho r t - fo rm l i c e n s e "  p rocedure  

i s s u e d  by FERC on s.eptember 5 ,  1978. 

D .  Local  Pue r to  Rican L icens ing  . requ i rements  a r e  

w e l l  unders tood  by t h e  A u t h o r i t y  and would c r e a t e  

no appa ren t  impediment t o  t h e  implementat ion and 

u t i l i z a t i o n  of  t h e  p r o j e c t .  

6 . 2  Review of  Pue r to  Rican Law and Regu la t i ons  

Pue r to  Rico .has .  a  w e l l  developed s t a t u t o r y  scheme 

governing t h e  Water Resources A u t h o r i t y  which i s  s e t  f o r t h  

i n  T i t l e  2 2  o f  t h e  Laws of  Pue r to  Rico.  The b a s i c  modern 

enactment c o n s i s t s  o f  t h e  1941 s t a t u t e '  which e s t a b l i s h e s  

t h e  Water Resources A u t h o r i t y .  P r i o r  t h e r e t o ,  a  v a r i e t y  

o f  s p e c i a l  s t a t u t e s  r e l a t i n g  t o  t h e  s e ' ve ra l  i r r i g a t i o n  

d i s t r i c t s  and e l e c . t r i f i c a t i o n  p r o j e c t s h a d  been s e p a r a t e l y  

e n a c t e d ,  g i v i n g  v a r i o u s  agenc i e s  r e ~ ~ o n s i b i l i t ' ~  f o r  p i e c e s  . 

of  t h e  Commonwealth Water and Power System. 

The 1941 S t a t u t e  and i t s  subsequent  r e v i s i o n  have 

c r e a t e d  a  cohe ren t  s t a t u t o r y  scheme and e s t a b l i s h e d  t h e  

Water Resources A u t h o r i t y  a s  t h e  c e n t r a l  and paramount 

agency r e s p o n s i b l e  f o r  and a u t h o r i z e d  t o  d e a l  w i t h  m a t t e r s  

o f  e l e c t r . i c a 1  g e n e r a t i o n  and i r r i g a t i o n .  (See Appendix I  

f o r  f u l l  l i s t  d f  p e r t i n e n t  s t a t u t e s . )  

The fo l l owing  s e t s  f o r t h  a  summary o f .  impor t an t  

p a i n t s  r c l a t e d  t o  t h i s  p r o j e c t ;  

1 The A u t h o r i t y  i s  a  p u b l i c  c o r p o r a t i o n ,  w i t h  an i d e n t i t y  

and powers and l i a b i l i t i e s  s e p a r a t e d  from t h e  s t a t e .  I t  

i s  governen hy a board o f  d i r e c t o r s  composed o f  seven 

members, f i v e  o f  whom a r e  appo in t ed  by t h e   overn nor of  
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6.2 Re,view of Puerto Rican .Law and 'Regulations (cont 'd) 

Puerto Rico with the consent of the Senate, and two of 

whom are elected by the electric power consumers. (22 

Laws of Puerto Rico 6 196, 197) 

2) In forming the Authority the Legislature conveyed'.to 

the Authority all of the property constituting the 

"System of the Utilization of the Water Resources." (22 
Laws of Puerto Rico 4 198), and transferred to .the auth- 

ority all powers and duties related to the construction 

and operation of a public irrigation system and hydro- 

electric system of the South Coast Irrigation Service. 

(22 Laws of ~'uefto Rico § 214 and 5 228) 

3) The Authority is specifically charged with developing 

and operating hydroelectric resources and coordinating 

thes'e with irrigation projects. It appears that 'the 

legislature gave due and substantial consideration to 

the hydroelectric resources placed in the hands of the 

Authority and contemplated their development and utili- 

zation. The legislature gave the Authority the specific 
power to arran'ge for the utilization and exploitation 

of potential water power developed in connection with 

the const..ruction of the South Coast Irrigation System 

wherein the Patillas re.servo'i.r and the outflow aquaducts 

lie (22 Laws of Puerto Rico 5$ 258); and as a part of 

the Legislat~ire.' s "Statement of Motives" in conveying 

the South Coast Hydroelectric system to the Authority, 

the legislature said in part that such conveyance was 

' intended to "...provide the means, not otherwise avail- 

able, for expanding and improving properties now making 

up the hydroelectric system and thus meeting the ever 

increasing .demand'. for electric power service in the 

district" (22 Laws of Puerto Rico 9 228. fbj) . It 

would thus appear that a clear and unequivocal state- 

Energy Research & Applications, Inc. 
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Review of Pberto Rican Law and Regulations (cont 'd) 

ment of legislative intent was made at the time the 

Authority was formed, mandating the development and 

exp1oitatio.n of the hydropower.. 

4) The Authority is, by statute, specifically required 

to make water available for va.rious purposes, inclu- 

ding irrigatio.n, municipal use, and live stock. These 

obligations are set forth directly in the statutes and/or 

contracts to which the Authority or its predecessors are 

a party, and as a result of water rights concessions 

attached to certain lands during the period of Spanish 

Rule. The utilization of irrigation waters for hydro- 

electric purposes shall not affect the right of the'\irri- 

gated lands to receive irrigation waters (22 Laws of 

Puerto Rico 9 229). However, it appears that the 

Patillas Hydroelectric Project will in no way effect 

the irrigat.ion flow. 

5) The Authority may fix and determine the rates it will 

charge for'electric power. Thi's absolute authority 

appears limited only by,the limitation that the rates 

be sufficient to cover the expenses and obligations of 

the Authority (including those obligations undertaken 

by way of trust agreements related to the Sale of the 

Authority's bonds), and the authority of the Board of 

Directors to alter, suspend or revoke charges. 

6) The current rate structure (although presently in the 

process of revision) is the same rate structure in force 

in 1964. This rate structure utilized a basic rate for 

each class of service and added or subtracted therefrom 

a fuel adjustment if oil cost fell below $1.60 per bar- 

rel or rose above $2.00 per barrel. 
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6.2 Review of Puerto Rican Law and Regulations (contf d) 

7 )  The Authority has ,substantial power to acquire all 

manner of property necessary to the conduct of its 

affairs, and may take property by condemnation. In 

addition, the Authority has full power to contract. 

(22 Laws of Puerto Rico 6 203, 205, 255) 

6.3 Federal License Considerations 

It appears that the proposed hydroelectric installa- 

tion is not within the jurisdiction of the Federal Energy 

Regulatory Commission. It-will not occupy federal land, 

nor a federal dam, it will not utilize a navigable stream, 

nor will the electric energy generated be interconnected 

.into an interstate network (See generally 16 USC 9 791 et 

seq.). 

Even if Power Licenses were required, this project 

would qualify for FERCfs short form license application 

method. (See Appendix 2.) 

Further, Phase I and I11 of the project could qualify 

for the special exemption provided for in the newly enacted 

16 USC 823a.. (Appendix 3 provides copies of two recent 

applicati~ns to the Commissi.on for such exemption.) 

6.4 Local Puerto Rican Licensing Requirements 

A project of the kind contemplated by this study will 

require approvals from the following agencies: 

1) The Planning Board 

2) The Environmental Quality Board 

3) The Regulation and Permit Administration (ARPE) 

Energy ~esearch & Applications. Inc. 



6.4 ~ocal' ~uerto Rican Licensing Requirements (cont ' d) 

Application must be made to the Planning Board for a 

"Consults de ubicaci6nW (i.e. a permit of Localization). 

The application to the.Planning Board is made pursuant to 

Regulation # 2  (See Appendix 4) (The current regulation was 

enacted in.1959,, and there is presently being circulated for 

public comment, a new revision thereof {See'Appendix 53.) A 

part of the input.necessary to receiving the Planning Board's 

permission to proceed is a positive recommendation from the 

Environmental Quality Board. Based upon information received 

from personal interviews, it appears that the Environmental 

Impact Statement prepared by the Center for Energy and Envi- 

ronmental Research of the University of Puerto. Rico (CEER) 

will serve as a sufficient input to the Environmental Quality 

Board. (The Planning Board hag  a form for the purpose of 

supplying environmental data. See Appendix 6.) 

In addition to the recommendation of the Environmental 

Quality Board, the Planning Board may solicit the inputs or 

recommendations of other interested and potentially inter- 

ested agencies (e.g. the Office of Energy, the South Coast 

Irrigation District, the Department of Natural Resources.) 

Permits for the construction and use of each of the 

generator 'plants will be required. These permits are i s s u e d  

by ARPE and will encompass the usual ;r.equirements that con- 

struction and use be pursuant to the Building and Safety 

Codes. (ARPE .has provided the forms ,for 'application for 

such permits. See .Appendix 7 . )  

The process of applying for the necessary permits is 

carried out by the Authority as a part of the ordinary course 

of its business; and the appropriate agents of the Authority 

have the complete and necessary experience and understanding 

of the requirements to fully comply. 
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7.0 Equipment A v a i l a b i l i t y  and Eva lua t ion  

This  s e c t i o n  l i s t s  t h e  manufac ture rs  and vendors  who r e -  

sponded w i t h  t h e  h y d r a u l i c  and g e n e r a t i n g  equipment which b e s t  

f u l f i l l s  t h e  requ i rements  o f  t h e  P a t i l l a s  s i t e .  

The l i s t  o f  p o t e n t i a l  sou rces  i d e n t i f i e d  i n  t h e  I n t e r i m  

Report  has  been narrowed down t o  t h e  fo l l owing  s u p p l i e r s .  They 

were q u a l i f i e d  on t h e  b a s i s  o f  manufac tur ing  and /or  p r o v i d i n g  ha rd -  

ware r e spons ive  t o  d e s i g n  s p e c i f i c a t i o n s  and t h e i r  i n t e r e s t  i n  

p r o v i d i n g  equipment and c o s t  d e s c r i p t . i o n s  f o r  t h e  P a t i l l a s  s i t e  

hydropower r e t r o f i t  f e a s i b i l i t y  d e t e r m i n a t i o n .  

7 . 1  ~ e n d o ' r s  , Equipment and Cos t s  

7 . 1 . 1  The James L e f f e l  8, Company 
S p r i n g f i e l d ,  Ohio 45501 
Te l e :  513- 323-6431 
J .  Robert  G r o f f ,  P r e s i d e n t  

I .  Fixed Blade V e r t i c a l  I n s t a l l a t i o n  P r o p e l l e r  Turb ine  $115,000.00 
a )  i n s t a l l  c y l i n d r i c a l  c a s e  
b)  weight  40,OO.O l b s .  
c )  c u b i c a l  c o n t e n t  3,000 cub5c f e e t  
d) F . A .  S. New York 
e )  7 2 0  RPM - o 'pera t ing speed 
f )  2000 RPM runaway speed 
g) f o r c e  r e q u i r e d  t o  o p e r a t e  wicke t  g a t e  = 7200 f t .  l b s . '  
h) t h r u s t  = 32,000 lbs . .  
i ) W R  = 1 4 , 6 2 0  

IA. Gover~iur  f o r  nbove un i t .  (Woodward) 
a )  FOB Fac to ry  
b)  weight  2500 l b s .  
c )  c u b i c a l  space  d i sp l acemen t s  = 250 c u b i c  f t .  

TOTAL COST LEFFEL UNIT I w i t h  IA 
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7.1 Vendors, Equipment and Costs(co.ntld) 

7.1.1 The James Leffel 6 Company 

II..Adjustable Blade Vertical Installation Propeller Turbine 

a) same setting as Fixed Blade $ 205,000. 

b) 72,000 lbs. weight 
c) cubical space displacement = 4200 cu. ft. 
d) FAS New York 

IIA; Woodward Governor 38,000. 

TOTAL COST LEFFEL UNIT I1 with IIA $ 243,000. 

Delivery time as of December 28, 1978 and based upon their pro- 

duction schedule, at that time, is 4 to 6 months. 
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7 . 1 . 1 . 1    en era tors t o  go w i t h  L e f f e l  Un i t s  

I d e a l  E l e c t r i c  
,330 Eas t  F i r s t  S t r e e t  
Mans f i e ld ,  Ohio 44903 

M r .  Kohler 
T e l e :  213- 564- 7372 

111. 700-750KW = 54,360.00 (3,000 WR') 
( s t d .  u n i t )  

I I IA .  850-900KW 
( s t d .  u n i t )  9 /7  X $54,,360.00 

I I I B .  Larger  Design Genera tor  (14,620 wK2) 

. I I IC.  Genera tor  w/Separa te  Flywheel would 
s p l i t  c o s t  d i f f e r e n c e  between $54,360 and.$91,200. 73,000.00 

a )  Each of  above u n i t s  i n c l u d e s  g e n e r a t o r ,  e x c i t o r  & regu1a to . r .  

b)  De l ive ry  26 weeks a f t e r  drawing ap.prova1. A 1 l . o ~  up t o  
8 weeks f o r  drawing p r e p a r a t i o n .  

c )  F r e i g h t  p a i d  t o  f i r s t  p o i n t  o f  consignment i n  c o n t i n e n t a l  USA. 

IV. E l e c t r i c  Machinery Manufactur ing Co. 
800 C e n t r a l  Avenue 
Minneapol i s ,  Minnesota 55413 

M r .  Echman - 211-923-841.1 

EMF Genera tor  
a )  900 KW maximum c a p a c i t y  g e n e r a t o r  

w i t h  e x c i t o r  

b)  Diameter  62" 
C) Height  - 130" 
d) 105 temp. r a i s e  
e )  De l ive ry  - 26 - 36 weeks 

CONCLUSION: 

The minimum c o s t  combining a  L e f f e l  Fixed Blade Uni t  w i t h  
governor  and 750KW c a p a c i t y  g e n e r a t o r  package i s :  134,500.00 

54,360.00 
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This 502KW small hydropower installation in Kalseter, 
Sweden, is representative of current automated hydro- 
power technology. The lower photo shows a horizontal 
turbine with gearbox and generator in place at the 
unattended site. 
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7.1.1.1 Generators to go with Leffel Units 
Electric Machinery Manufacturing Co. 

CONCLUSION: (cont d) 

The maximum cost combining a Leffel Adjustable 
Blade Unit with governor, and 750KW capacity 
generator package is: 

7.1.2 Allis -Chalmers 
Hydro Turbine Division 
P.O. Box 712 
York, Pa. 17405 
Howard Mayo 717-792-3511 ext. 675 

V. 400KW Design Point Fixed Blade-Standard unit 
Tube turbine, horizontal installation 

VI. 900KW capacity - Custom Unit-Adjust- $300,000.00 
able Blade,tube turbine, horizontal installation 

above units V and VI include the following components: 
a) inlet valve 
b) hydraulic turbine 
c) gear unit 
d) generator 
e) governor/controller 
f) electrical controls 
g) transformer 

ALLIS CHALMERS UNITS RANGE IN PRICE FROM $225,000 to $300,000. 
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7.1.3 Bofors Nohab 
New York, N.Y. 

Arthur Meland - 212-466-0157 
VII. Operating Parameters: 105cfs/27m maximum 70cfs/17m 

vertical installation, standard unit 

Runner fl = 700mm 700mm 
5-bladed runner 4-blade 
Rt= 918 RPM same 

using induction generator 
Runner = 8.2 ft. below tailwater(2.5~) = + 1.6ft(O.Sm) 

above tailwater 
% = 9OORPM (synchld to grid) 

Eoa= ,862 

(from generator output terminals ) 
Output C 105cfs/27, = 680KIY 

Butterfly valve jl = lOOOmm same 
Includes turbine,draft tube, intake tube, 
control valve, transformer, generator, s ame 
capacitor, breakers, 6 automatic controls. 

FOB Gotebarg, Sweden - SK1,030,000 
4.35 SK/$l $236,781.60 
7+% customs + 10% freight 
12 months delivery 

BOFORS UNITS COST RANGE FROM $227,586.20 to $236,781.60 
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7.1.4 Stapenhorst Co. (Montreal, Canada) 
I 

Mr. Kanger -. 514-695-8910 

. . VIII. Nominal head = 23 meters 
Maximum Q = 105cfs; minimum Q = 70cfs 

Generator Output = 515KW 

FOB - Montreal, Canada 
+ 7 $ %  customs 6 10% freight 
including all equipment: 
turbine with foundation 
frame and connections(bolts, etc.) 
draft tube 
inlet section 
flex. coupling 
lubrication box and metering 
generator 
governor. complete 
generator panel including controls 

Energy Research & Applications. Inc. . 
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7 . 2  Vendor Eva lua t ion  and Cost Parameters  

The fo.regoing vendors a r e  t h e  o n l y  ones  who responded 

w i t h  b i d s  f o r  t h e  f e a s i b i l i t y  s t u d y .  

Others  c o n t a c t e d  such a s .  F u j i ,  H i t a c h i ,  Escher  Wyss, 
. . 

G i l b e r t ,  Gikes 6 Gordon, e t c .  s t a t e d  t h e  job was t o o  sma l l  o r  

t h a t  t h e y  would b e . i n t e r e s t e d  i n  bid'ding when p o t e n t i a l  was de-  

t e rmined  a n d . s i t e  approved.  

Equipment c o s t s  t o  meet de te rmined  P a t i l l a s  r e t r o f i t  

r equ i rements  va ry  from a  low o f  $188,860.00 t o  a  h igh  o f  $334,200.00 

and a r e  s u b j e c t  t o  review f o r  f i x e d  p r i c e .  De l ive ry  t ime ranges  

from a  minimum o f  f o u r ( 4 )  months t o  a  maximum of  1 2  months. 

A l l  o f  t h e  responding  vendors  a r e  w e l l  e s t a b l i s h e d  

and r e p u t a b l e  f i r m s ,  w i t h  competent s t a f f  t o  work o u t  f i n a l  de-  

t a i l s  once t h e  d e c i s i o n  t o  implement i s  reached .  

I t  i s  E R G A 1 s  recommendation once t h e  d e c i s i o n  i s  made 

t o  move ahead,  t h a t  we a c t  on hardware o r d e r s  t o  b r i n g  t h e  p r o j e c t  t o  

f r u i t i o n  i n  t h e  s h o r t e s t  t ime p o s s i b l e .  Among o t h e r  b e n e f i t s ,  

equipment c o s t  e s c a l a t i o n  and i n f l a t i o n  f a c t o r s  can be t h e r e b y  

avoided o r  a m e l i o r a t e d .  
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8.0 Institutional and Social Feasibility Determination 

8.1 Introduction and Summary 

With the intent of identifying and investigating institu- 

tional, social or political barriers to the implementation of 

the Patillas Hydropower Development Project (if in other re- 

spects found feasible), extensive investigation was undertaken 

of the social and institutional climate of Puerto Rico;particu- 
larlp those institutions and agencies which could be expected 

to be directly involved in or affected by such a.project. 

To this end, meetings were held with and.inquiries directed 

to the active spectrum of relevant agencies and authorities, 

including: the Water Resources Authority, the Puerto Rico En- 

ergy Office,.the Department of Natural Resources, the Corps of 

Engineers, the Aqueduct and Sewer Authority, .the Bureau of 

Permits, the Planning Board, the Center for Energy and Environ- 

ment Research, the Environmental Quality Board, the South Coast 

Irrigation District, the Bureau of Reclamation and the Federal 

Energy Regulatory Commission. Especially lengthy discussions 

were held with representatives of the WRA and PREO. Out of 

these discussions and investigations developed a picture of 

conditions and requirements as they currently exist in Fuerto 
Rico, and of the needs and requirements . f ~ r  new energy- 

prcscluci.r.ig p r o j e c t s .  

To summarize: 

1) The study 'team found no preventative institutional 
barrier to the implementation.of a small hydropower 
installation at Patillas, Puerto Rico. 

2) The study team identified positive social effects 
to be derived from such a project.. 

3) The study team.found such a project devoid of nega- 
tive political impact, but to be consistent with 
the expressed goals of the Government of Puerto Rico. 

These findings will be expanded in some detail in the section 

to follow. 
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8 . 2  INSTITUTIONAL CLIMATE 

Study of the feasibility of new or unfamiliar.systems and 

technologies must take into account the institutional climate 

within which the proposed project is to be accomplished. Just 

as technical projects have environmental and economic repercus- 

sions which m.ay or may not reflect favorably upon the feasibility 

of a project as a whole, so can they have effects upon the insti- 

tutions of the area for which a project is proposed. Similarly, 

such projects may sometimes encounter institutional barriers to 

their completion, which may not be easily discernible during the 

planning stage if careful study of local issues and effects is 

not made and the results thoroughly analyzed. 

The primary concern of the study team in this area of in- 

stitutional concerns was to determi.ne which agencies and insti- 

tutions of Puerto Rico would be,directly or indirectly concerned 

by a project such as that proposed at Patillas. Several agencies 

and jurisdictions were identified, and these, along with their 

concerns and requirements, have.been d,iscussed in the regulatory 

section of this report, when germane. . The agencies which are of 
special relevance to this institutional section of the report 

are the Puerto Rico Energy Office (PREO) and the Water Resources 

AuthorTty (WRA) . 

The WRA . . (or,.AFF: Autoridad de las Fuentes Fluviales de 

Puerto Rico)' is both the insular power authority and public 

utility. The Authority also is in charge of operation at the 

proposed Patillas site. It will be a vital part of any suc- 

cessful project for power generation in Puerto Rico. 

The WRA is a governmental instrumentality created by the 

government of Puerto Rico and subject to its own Executive 

Board. That board is made up of seven members, five of whom 

are appointed by the Governor and two who are elected at large 

by the power consumers of Puerto Rico. While subject, as pro- 

vided by the establishing legislation, to the control of "cer- 

tain offic'ers of the Commonwealth government" (i.e., those who 
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INSTITUTIONAL CLIMATE 

make up the Board), the,WRA is.a corporation which has a legal 

existence and personality separate and apart from that of the 

government. Therefore, all debts, obligations, contracts, 

bonds, notes, ,debentures, receipts, expen'ditures, accounts, 

funds, undertakings and property of the Authority are those of 

this government-controlled corporation, but not those of the 

.Government, per - se. . While'.it would be an error to conceive of 

the WRA or of WRA policy as being automatically reflexive to. 

administration planning and policy, it is reasonable to conclude 

that the Authority is sensitive and responsive to those plans 

and policies as expressed by the Office of the Governor. 

It is the WRA Executive.Board which has the final author- 

ity on all projects which fall under the purview of the Author- 

ity. These include all programs for power generation on the 

island. 

The Puerto Rican government is naturally vitally inter- 

ested in the application of new technologies to the development 

of renewable natural resources. The island ' s virtual dependence 
(currently, 97% of.Puerto Ricols power needs are supplied by 
foreign crude at $14/bbl., a.price which does not take into ac- 

count recently announced OPEC price increases nor the $20/bbl. 

spot prices being obtained as a result of the Iranian curtail- 

ment of exports).upon imported petroleum for.its energy needs is 

a prime .reason for that interest. The Government's interest in 

such p r o ~ e c t s  is reflected in such projects as the wind turbine 
generator project sited on the island of Culebra, as well as by 

its responsiveness to the possibilities of the project represen- 

ted by this.study. The WRA is under contract to the United 

States Department of Energy for testing and operation of the 

wind turb.ine project, and it is necessary that the Authority be 

involved in any program of hydropower generation undertaken at 

Patillas, or other, sites. The study team anticipates WRA 

Energy Rasearch & Applications. Inc. 
8-3 



8.2 INSTITUTIONAL CLIMATE (contld) 

interest in projects of the kind described by this study for 

the following reasons: 

1) It is part of the Authority's charter, under the 
governing laws of Puerto Rico, to be charged with, 
"conserving, developing and utilizing . . .  (the) 
water and energy resources of Puerto Rico." 

2) The WRA has.strongly expressed its responsibility, 
"to search for lower price energy sources in order 
to benefit our consumers. " 

3) The WRA has indicated interest 'in assessments which 
produce useful information to support its plans for 
the intensive use of Puerto Rico's renewable energy 
resources. 

4) The WRA has expressed to this study team that it is, 
"the entity capable of actual development and opera- 
tion of hydroelectric facilities.in Puerto Rico." 

We find it wholly appropriate for the WRA to execute projects 

such as the one identified at Patillas (when they are found to 

be 'feasible and desirable) and the Authority has consistently 
stated its interest in such projects. Such a role is in keeping 

with the WRA1s traditional responsibilities, as well as with its 

response to the Interim Report issued by this study team (See 

Appendix, "Comments of the Puerto Rico Water Resources Authority 
to the Interim .Report on the Hydroelectric Feasibility Assessment 

of' Patillas Reservoir, Puerto Rico. 'I). 

The WRA has strongly expressed itself as an agency vitally 

concerned with the energy needs of Puerto Rico and with'prov'iding 

power to its consumers at the lowest possible cost. Consistent 

with this, the Authority has undertaken initiatives or studies in 

the areas.of geothermal,, wind, ocean thermal and solar radiation 

power generation. This interest and determination can easily 

and naturally be extended to hydropower, an area in which the 

Authority has both long-term and current operating experience. 

At one time most of Puerto Ricols electricity was pro- 

duced through hydropower generation, however the ready availa- 

bility of cheap crude oil and of reasonably efficient power 
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8.2 INSTITUTIONAL CLIMATE (cont'd) 

generation technologies such as steam and gas turbines, along 

with rapid.1~ increasing demand, led to a diminution of the 

importance of hydropower in Puerto Rico. As operations and 

maintenance (oGM) costs increased, absolute levels of hydro- 

power production in Puerto Rico actually decreased while over- 

all power production was rising dramatically. 

Several small hydropower sites on the island were clas- 

sified. as uneconomic and shut down during 1964 - 1970. Dis- 

cussions with WRA technical personnel have indicated that high 

OEM costs were the rationale for the closures. There was in- 

sufficient economic incentive to seriously consider moderniza- 

tion of facilities at a time when crude oil was cheap and easily 

obtainable. 

During the period under discussion, Puerto Rico was able 

to purchase crude for an average price of $1.60/bbl. Currently, 
the price paid for primarily Venezuelan crude is $14.43/bbl. 

(This price does not reflect recent increases, but is the figure 

used for economic feasibility determination by this study.) 

This price rise reflects the new reality of the price of energy 

in Puerto Rico and the rest of the world, and should serve to 

indicate the need for viewing energy-related problems and pos- 

sible solutions in new ways. 

The meteoric escalation in the price of crude, the economic 

impacts which have accompanied that rise and the predictable 

long-term scarcity of oil resources all contribute to a new 

economics of energy. It is obvious that a rise of almost 

1000% in the cost of oil has the effect of making some processes 

and operations more cost-effective vis-a-vis oil than was once 

the case. So do recent advances in alternative technologies, 

including hydropower systems with automatic controls and closed 

or water-lubricated bearings which drastically reduce OGM costs. 
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INSTITUTIONAL CLIMATE (cont ' d) 

Less obvious, but as relevant to any discussion of the ranking 

of energy priorities, are the side effects of not exercising 

non-oil options. 

Because dependency on oil for energy generation has such 

marked effects on populations and economies in today's world, 

it can be argued that traditional methods of straight calcula- 

tion of return-on-investment (ROI) are no longer completely 

relevant in making energy use decisions. ' The large scale pur- 

chase of foreign oil has ripple effects on an economy which go 

far beyond simple cost-per-barrel calculations. Thus, to de- 

mand traditional ROI yields before committing to non-oil energy 

operation systems such as hydropower is basically to over- 

simplify a complex problem. 

There is a recognition of this within the WRA. The 

Authority.has stated that, "Energy use decisions made by PRWRA 

are based on the government policy which is established for 

the benefit of our consumers." The emphasis of this statement, 

0 .  
given in response to the study team's comments about tradition- 

al economic modes of ROI determination and ranking, seems to 

emphasize the WRA1s rejection of outmodedevaluation methodology. 

It seems evident that Puerto Rico's hydropower resources, 

if totally developed, could be expected to supply no more than 

a fraction of maximum 1978 peak demand load of 2012MW, but 

that is a capacity well worth developing. It is a contribution 

which would significantly lower the island's strategic vulner- 

ability and dependence upon outside sources, which should serve 
as an uninterruptable basic power supply during extreme emer- 

gency, and which could help to slow the rise of the already 

extremely high KW-Hour costs to the Puerto Rican consumer. 

Such results can be seen as advantageous politically, economi- 
cally and socially. Potential hydropower generation sites such 

as Patillas which have been found to be economically' and tech- 
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INSTITUTIONAL CLIMATE (cont.' d) 

nically feasible for power generation represent the class 

of projects to which the Puerto Rican government and the WRA 

have an expressed committment. Because that is the case., no 

institutional barriers to the implementation of such projects 

are perceived in the Puerto Rican case. 

During this feasibility study, the study team has had 

extensive dealings with the PREO, gaining information and much 

valuable insight into the specific .situation at Patillas and 

in Puerto Rico in general. The PREO is vitally interested in 

renewable resource exploitation through the application of new 

technologies such as hydropower, and has served as lead insti- 

tution within ~uerto' Rico during this feasibility study. 

Because of the automatic operation of the proposed hydro- 

power in'stallation at the Patillas site, the're had been some 

question about the response of.the Union de Trabajadores Indus- 

trias de Electrica y Riego (UTIER) to the project. WRA repre- 

sentatives have assured the study team that the union has no 

standing in regard to projects which fail to create long-term 

employment. Because the. Patillas project would create some 

short-term jobs in the construction trades, while not supplant- 

ing positions within the UTIER, no problem in this area is 

anticipated. 

Some question has been raised about the need for a per- 

manent caretaker/technician at the proposed hydropower instal- 

lation. Because the nature of the proposed installation does 

not require a technician in attendance, the issue simply 

becomes one of,whether the site must be guarded against possi- 

ble vandalism. 

An attendant is already present at the proposed earth 

dam site (the spillway location ha's no caretaker, so apparently 
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8.2 INSTITUTIONAL CLIMATE (cont'd) 

reactive measures to counter vandalism are uneven or the 

problem.has been overstated). on a 40/hour-a-week shift, and 

the study team sees no justification for additional expendi'- 

ture in this area. The proposed construction of a powerhouse 

structure around the equipment should provide ample protection 

against casual.vandalism, in concert with the presence of the 

caretaker. 

8.3 SOCIAL CLIMATE 

We have found no reasons to suppose any serious social 

barriers to the implementation of widespread hydropower develop- 

ment in Puer.to Rico. On the contrary, the social implications 

of such a program are seen as being highly favorable, implying 

as they do a cheaper, cleaner, more secure form of power gener- 

ation, and some additional construction trades employment in 

rural areas of high unemployment. 

The high purchase price of electricity on the island 

(industries - $0.04025/KHW; municipalities (public lighting) 

- $0.117/KWH; municipalities (offices) - $0.065/KWH) argues 

strongly for a less expensive source of power. The very real 

possibility of an interruption in the petroleum supply adds 

to the power of that argument. The generation of cheaper power 

from an indigenous renewable resource is not a difficult con- 

cept to put across in a social context. 

There are individual situations of a site-specific 

nature which must be taken into account when planning hydro- 

power development at individual sites. Such impoundments are 

utilized for irrigation and potable water supply, as well as 

for flood control and, occasionally, recreation. In the case 
of the Patillas site, there are irrigation demands which vary 

between 70- 105CFS. 
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8 . 3  SOCIAL CLIMATE ( c o n t l d )  

While t h e  m a j o r i t y  o f  t h e  ou t f low from Lake P a t i l l a s  i s  

used t o  i r r i g a t e  t h e  s u g a r  cane'  f i e l d s  a long  t h e  s o u t h  c o a s t ,  

new uses  may occu r  i n  t h e  f u t u r e .  Cane c u l t i v a t i o n  i s  d e c r e a s -  

a i n g  due t o  t h e  s t e a d y  drop i n  world  s u g a r  p r i c e . s ,  and t h e r e  has  
been d i s c u s s i o n  i n  r e g a r d  t o  c o n v e r t i n g  some cane ac reage  t o  

r i c e  o r  v e g e t a b l e  farming.  The l a t t e r ,  i n  p a r t i c u l a r ,  i s  s een  

a s  a  v a l u a b l e  c rop  i n  t h e  Pue r to  Rican c o n t e x t .  Regard less  o f  

c ropping  d e c i s i o n s ,  however, o v e r a l l  u se  of  wa te r  from t h e  

P a t i l l a s  impoundment i s  s een  a s  r i s i n g ,  due bo th  t o  a g r i c u l :  

t u r a l  use  and t o  p o p u l a t i o n  i n c r e a s e .  The requ i rements  o f  
. hydropower p r o d u c t i o n  a t  t h e  P a t i l l a s  s i t e  a r e  n o t  s een  a s  

impact ing upon t h e s e  wa te r  use  r equ i r emen t s ,  and ,  i n  f a c t ,  can 

on ly  be b e n e f i t e d  by them. 

Ex tens ive  i n q u i r y  has  no t ed  no l i k e l i h o o d  o f  l o c a l i z e d  

resen tment  t o  t h e  t ype  o f  p r o j e c t  env i s ioned  by t h i s  s t u d y .  

In  f a c t ,  i n d i v i d u a l i z e d  c o n t a c t s  w i t h  l o c a l  landowners have 

been overwhelmingly p o s i t i v e .  However, i n  o r d e r  t o  have t h e  

most f a v o r a b l e  impact  upon t h e  a r e a ,  i t  i s  recommended t h a t  

l o c a l  l a b o r  and ' c o n t r a c t o r s  be u t i l i z e d  du r ing  t h e  c o n s t r u c -  

t i o n  s t a g e  wherever p r a c t i c a b l e .  
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APPENDIX I 

To Section 6: LEGAL AND REGULATORY FEASIBILITY 

SECTIONS OF THE LAWS OF PUERTO RICO 

PERTINENT TO HYDROELECTRIC POWER DEVELOPMENT 

AND AGENCY ROLES AND RESPONSIBILITIES 
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D " .  . 
5 8 193.. Crerition &d 'composition of .L\uthority 

(a)  The Governor or Puerto Rico, the Secretary of Public 
9 IYorks of Puerto Rico, and the ~ c c r e t a r y  of Agriculture and Corn- 
VI 

nlcrce of Pucrto Rico arc hereby created a body corporate and 
" politic constituting a public corporation and governmental instru- . 
. mentality of the Common~vealth of Puerto Rico by the name of the 

"Pucrto Rico \\'ater Resources A~thori tx."  Said Members of the 
Autho~.ity shall be entitled to no c~mpensiltion for their services as 
llembers. 

(b) The .Authori::y hereby created is and' shall be a govern- 
mental ,instrumenta!ity sllbject, a s  provided herein, to  the control 

' 

of certain oficers o: the C!irm~nonwealth Government, namely the 
h x x w n - ,  S(:!::cr-ary of Puf:IIe \\'o~.ks and S e c r c t ~ r y  of Agriculture 
and Commrtrce acting in tli. i f  capasits as  the Members and Govern- 

. .  . 
in, j i ( ; ;~~. i l  !.jlcrC~f bllt. it<s 3 ~vl'p(i,'fil.i~~; I.,a.yiltg kg;\l ~~~~~~~~~C aria 

1):. , .; , . ,ndil.y scpiirate and ;\part fra)lli. tlli~t of the governnlei:t. afid 
tl!.. .c of  :: ,I ,  olliccl-s so collt.~.olli~)p ii. Tile debts, ol>lib.;\tioli+, clo:r- 
I:r.;ctts: bontls, notes, dcl)entures, rcccipts, expenditures, aci..;uli:s, 
ftrii;l!;, uniterti\kitiys, a11c.l property of the Autkority, its oficers, 
;lrrclr!t:; r r r .  cmployccs shall be decmed to be fihose of said govcrrl- 
nletlt-co~~l~.ollcl co~.por:ltion and not to be those of the Common- 
\v2nltli Covcrnmcnt or  i\ny oMce, bureau, department, com~nission, 
clcpcrsc.lency. municipnlity, b~.nnch, ,igent, office? or cmployee thereof. 
--. 31ay 3, 10.11, KO. 83, p. 68.1, 5 3 ;  Apr. 8, 1942, NO. 19, p. 330, 

? ;  Const., art.  I, 5 1, art .  IX, % 4; July 21, 1953, No. 6, p. 10, 
tlfl July 25, 1952. 

HISTORY 

Cnclification. "People" and "Insular" were changed to "Con~tllon\vealth" pur- 
suant to the Constitution. "Conlmissioner of the Interior" was changed to 
"Secretary of PutJic Works", and "Conlmissioner of .lgriculture and Com- 
merce" was change4 to  "Secretary of Ag1.icultul.e and Commerce" pursuant to 
Acl July 24, 1952, KO. 6. 

Lty~artmcnt of Con~rnerce. See  sections 431-4-10 of Title 3, and Const. 
' 

01.;. 1 x ,  .$ 8. 

8 196. Powers of the Authority 
'the Authority is created for the purpose of conserving: develop- 

ing, and utilizing, and aiding in the conservation. developlilent, and 
utilization of \i-ilter ant1 energy resources of Puerto Rico, for the 
purpose of making available to the inhabitants of the! Common- 
wealth, in the widest economic manner, the benefits tlle~.cof, 211d by 
this means to promote the general welfare and increase commerce.-,.. 
and .p;.osperity; and the Authority is granted and sl;;tll have and 
may exercise all rights and po1vel.s necessary or convenicrlt for the 
carrying. out of the aforesaid purposes, including (but wi t l lo~~t  
limiting the generality of the foregoing) the follo\vi;lg: 

( a )  To have perpetual existence as  a corporatio~l; 
Ib) To adopt, alter, and use a corporate seal, which shall be 

judicially noticed; 
(c! To prescribe, adopt, amend, and repeal byla\vs .governing the 

,manner. in which its general business may be conducted ant1 the 
po\vers and duties granted to and imposed upon it by la\\. ma) be 
csercisetl and performed; 

(d) To have complete control and supervision of any under- 
tilking constructed or  acquired by it including the power to deter- 
mine the character of and necessity for all its espcnditurcs and the 
manner in which they shall be incurred, allowed and paid I\-itllout 
regard to the proyisions of .any laws governing the espenditure of 
public funds, and such determination shall be final and conclusive 
upon all officers of the Common~vealth Government, and to pt-e- 
scribe, adopt, amend, and repeal such rules and regulations as tnny 
be necessary or  proper for the exercise and performance of itu 

'1 :'. o!' po\vers and duties or  to govern the rendering of service or  s. I 
exchange of water or e l t ~ t r i c  energy; 
. .  (el To sue and be sued, implead and be impleaded, col,lplain and 
defend, in all courts; 



P 
I 
S i f )  To make contracts and to  execute all instruments ~lecessary 
3 or con\.cnient in tire cssrcise of any of its powers; 
IP (p) To prepare, o r  cause to be prepared, plans, designs, and 
g cstinlatcs c;f costs for the construction, reconstruction, extension, 
2. 

inll)rovcmcnt, enl;\rgement, o r '  repair of any undertaking or  any 
2 1)iir: or parts tlicreof, and from time to time to modify such plans, 

ticsipms. ancl estimates ; - 
3 o (h )  To acquire in any Ia\\lful manner including, but without 

lin~itiltion, acquisition by \vhether by agreement or  by the 
exercise of tile po\ver of eminent domain. lease, bequest, devise, gift, 
:rnd to hold, maintain, use and operate any undcrtaking o r  parts 
t licrcof; 

( i )  To acquire in the malltier set forth in subsectiol~ (h )  hereof, 
~,roduce, impound, develop, manufacture, treat, hold, conserve, use, 
t~.;i~ismit, distribute, sul>ply, excllange, sell, rent and othe~wise  dis- 
pose of, \vater;,.electric energy, equipment, and such other things, 
s111,l)lics ant1 services as  the Autho~.ity shall dcem necessary, proper, 
i~~ci~lcntnl ,  01% collvenient in connection \\.it11 its activities; Provided, 
'I'h;tR. in disposing a t  \\holesale of electric energy the Authority shall 
give pl -cfe~mce and priority as  to supply to public bodies and 
cooperntives; 

( j )  Acquire in the manner set fo~.tll in subsection (11) hereof 
:tntl to hold and usc any property, rcal, pc~.sonal, or nliscd, tangible 
or intangible; or  any interest tilercin. deemed by it to be necessary 
or convcnicnt for ca~.~.ying out thc pu~.poscs of the Authority, and 
(subject to the linlitations contained in sections 191-217 of this 
titic.) to Icnsc as lessor, or exch;lnge, any property or interest therein 
;it ;lily t inlc ;tcquired by i t ;  

( I ; )  To const~.uct or reconstruct ally undc~.tnking or any par t  or  
I I ; I I ~ : ;  tllcreof, ilnd any adtlitions, iml)rovcmcnts, and extensions to 
it~iy u~\tlcrt;lking of the Authority by contract or contracts, or  
t~llcler, tll~.crugh, o r  by means of its own oficela, agents, and 
t:nlpioyces; 

( i )  To tletc?.rnine, fix, alter, cllarge, and collcct rcnso~lable rates, 
fcc~s,, rentals, iind other charpcs for the use of the facilitiss of the 
Ac!illority, 01- for the services, electric energy, or other co~nmodities 
: o l t l ,  rendcrcd, or iur1iishe3 b:: it, \vllich shall I)e s~~fficicnt for the 

; I . . : ,  went ~f tile expenses 0:;' thc Alit1101.it~ incurrcd in the conserva- 
i-ii:.!, tlevclopment, in~pro\~::rnent, est.cnsion, rf.pi:it., nlaintenance, 
-. ::I! opcra.tion of i ts  faciliti -i :,ad prcpcl.tics, ' l ~ r  :I.;: i ;ayr~~ent of the 

.;..x-iixil l ~ f  u t j  h?icr:::it :\ ii.s ~:;IK!s, ~ I I C I  f o i  (1.11liIling t11e terms 

and provisions of such covenants as may be made with, or for the 
benefit of, the purchasers or  llolders of any bonds of the Authority; 
Provided, That, in fixing rates, fees, rentals, and other charges for 
electric energy, the Authority shall have in view the encouragement 
of the ~ ~ i d e s t  economically possible diversified use of electric 
energy; and that  before changes in the general rate structure for 
the sale of electric service are made, or, in cases where the Board 
shall decide to make changes and deems the immediate effectiveness 
thereof to be necessary, then within a reasonable time after such 
changes a re  made, a public hearing shall be held \vith respect 
t.hereto before the Board of the Authority, or  before such hearing 
officer or  o!Ticers as  the Board may designate, and upon such hear- 
ing, the Board, pursuant to the powers, duties, and obligations 
vested in i t  by sections 191-217 of this title, may alter, suspend or  
revoke such changes; 

(m)  To appoint such officers, agents, and employees and vest 
then1 \\.it11 such potvers and duties, and to fix, change, and pay such 
compensation for their services as the Authority may determine; 

(n )  To borroiv money, make and issue bonds of the Authority 
for ally of its corporate purposes, and to secure payment of its 
bonds and of any and all other obligations by pledge of or lien on 
all or any of its contracts, revenues, and income only; 

( 0 )  To make and issue bonds for the purpose of funding, 
refunding, purchasing, paying, or discharging any of the oi~tstand- 
 in^! bonds or obligations issued or assumed by it or  any bonds or  
obligations the principal or interest of \vhich is payable in whole 
0 1  in part from its revenues; 

(p)  To accept grants from, and enter into cont~.,cts, leases, 
npl.cements, or other transactions with, any Fcde~. . l  agency, the 
Common\vcalth of Puerto Rico, or political subdi\.isions of the 
Con~n~on\vealth of Pucrto Rico, and to expend thc procceds of any 
such grants for any corpornte pul.poses; . 

(q) To  sell, or other\\-ise dispose of, any property of any kind, 
real, pcrsonal, or mised, or any interest therein, that in the judg- 
nlcnt of the Board is no longer necessary for carrying on the busi- 
ncs? of the Autlioi-ity or for effectuating the purposes of sections 
191-:?I7 c i i  this tit.le; 

( r )  '''0 ~ i l t e r  :)li any lands, waters, or premises, after notifjriiig' 
the rjiv.,, : . :yt. hc!v?erx thereof, :;r t)ieir reprcsentiilives, for t he  PuF: 
pose,o$ r&king'surveys, soundings, Qr.  examinat ions;  

.. - -  - . 



. .  . I;)  1.: ci,; nl ;  .!L,.:: .. . tr.,t;!,;c; necessary or canvenient 1 o carry o d  
;he  powers g;ar\t;l?. '.' :'. I,!' sg.~-.ti:sns 291--:?lFj of 1.1iis titic or by ahy 
oth::.i.. Act ,.[ itl:. I,crr::..;:l t i  1.e ( i f  P ~ t t o  riico, ($1. I1.V itky Act of the 
('~.!IJTTL>~:; .:f +'.o I'I,!!~,. St:ttL,:;; Pro\ idcil; however 'Shat the Au- 
tlic)i.it~. >;ii:;), I.,, P"\\'CI' at. ; i l r~ .  t.ir!li: 01. in any manner to pledge 
t.hc. rrrtliI nr tiisinp pn\vcr of ti12 Conimon\~c;~li.h of' kuertci Kico or 
nr.? oi iis political subdivisions, no;, shall the Conimon\vealth of 
I . : I ~ I - ~ o  Rim or any of its b;litiei~l subdivisions bc lii~ble for the 
1x:ymcnt of the principal of or  interest on ally !,otltls issued by the 
Atlthct~ity. - 31ny 2, 1941, No. 83. p. 68.1. $ 6; Apr. 8, 1942, 
No. 19, p. 330, 8 1; Const., art .  I, S 1, art.  IX, 5 4, eff. July 25, 
195.2. 

HISTORY 
Codification. "Islnnd", "Insular", ancl "People" \\.ere changed to "Common- 

\vcb;llt;~" putsuant to the Constitution. 
T ~ s t  of regulations. For  the t es t  of regulations authorized by this section. 

:c::  :.cction 136-1 et  scq. of Title 22, Rules arltl Regulations of Pucrto Rico. 
.:'rm;s rc.fcrrtices. Procetlure for condemnation of property, see 1958 Civil 

1':wedure Rules 58.1-58.10, Title 32 App. 

1. Donations. The potver of the ruer to  Rico Water Resources Authority for 
ncccptine gifts, a s  well a s  the power of the Governor or the Secretary of 
I'ltltiic Wc.lt.k.i. for nccepting gif ts  in the name of such authority in relation to 
t h  St>~ith\\.estern Puerto Rico I'roject (I:nja$ Valley Project) is contained in 
i\.rt; NII. S:1 of 1343 (section 1191 et  scq. of this title), No. 23 of 1352 (section 
:rli'l et seq. of this ti t le).  ant1 So .  6.5 of 1953 (secticn 341 e l  seq. of tkis title). 
irnc! s;iicl Ilt)wer is not limitetl by the proviso containetl in section 1101 of 
'I'itle :1 which states that gilts niay unly be acceptetl \\.hen they come from 
ntl~r:~t.t.:it institution.;. 1!Ni0 011. Sec. Jus. So. 58. 

'the \'uerto Rico \\later Resources -4uthority can accept a donation even if 
it, is rotning from prost institutions. but slibje-t to the conclition that the 
~>rci:rerties thus acquired be used for the purposes of the South\ve.;tern Puerto 
!tic:, t'roject or Lajas Valley Project. Id. 

$ 13;'. Officers and employees 
( R )  Appointments, removals, promotiotis, transfers, discontinu- 

anc.!s, reinstatements, suspensions, lei~ves of absence and changes 
in gi.;~de. compensation or title of the officers and enlployees OF the 
A~llhority shall be made and permitted as  provided in rules aid 
~.~r.ul;ltions to be p~.escribetl by the Board il l  pursuance of a ge~ieral 
yla1.1 similar, insofar a s  the Board shall deem it consistent with the 
\best intel.e;ts of the Authority, of its employees and of its service 
i.; the public, to that  which may be in effect for e~npioyees of the 
Cutnlmc)n\vealth Government under the Personnel Act, sxt ions  
$11.--6713 of Title 3. The metnbei-s, oficcrs, and enrployees of tile 

A~.!!!ority shall be t?!itilleit to ~ . ~ i n l b u ~ s r . i t i ~ i ~ t  for, or  ~ I I : , .  tiien. .pi$ 
I K : C ~ I ~  i r k  lieu of, s~lcls l i ~ ( . ~ ~ s a r j .  ti.a\rcl expcnscs as sh; \ l~  bc author- 
ized or approved pursuanl to rules a i d  regul;\lion.c; of t t ic ~oard,  
Oficers ;uid i.mplog.e,-s of ;r.i.iy board, con~~uissior~,  ugcnc., or i:.. ,,:41 .. 
nient of the Conln~onivealtll of Yuerto Rico may L)i. appoi~~ir t l  to 
siniilar positions in the Authority without esanlination. An;. suctt 
Conin~on\vealth ofiicers and employees that  shall have becn so 
appointed who, prior to said appointment, were beneficiaries of 
any esisting pension, retirement or  savings and loan fi~nci system 
or systems, shall continue to have, after said appcintment, the 
rights, privileges, obligations, and status, with respect tl~creto that  
are prescribed by Ian- for officers and employees h o l d i ~ ~ g  sir~!ilar 
positions in the Comn~on\vealth Covel.nn~ent. unless within six. ( 6 )  
months after this Act takes effect or  six (6) nlorltlis i ~ f t e r  said 
appointment. \vhicllever is later, they or any of them shall signify 
the intention to relinquish them, in which case they sllall. tllcn 
have those of resigned or  separated officers or employees of the 
Common~vealth Govcl-nme~lt ; and all employees so al)poi~ll etl to 
positions in the Authority \vho, a t  the tinlc of their ap l .~o i~~tme~i t ,  
held or shall have held positions in the ~ommon\vealtll  Cu\ci~~iment 
or any rights or  status under the rules and classifications of th? 
Puerto Rico Ofice of Personnel, shall have the same s t i l t ~ s  trith 
respect to employment or re-emploj-n~e~~t in the service of the <om 
rnon\vealth Government as  they had a t  the time they entci.erl ?.he 
service of the Authority or sitlcc better or higlscr rigill 01. status as 
the Office of Personnel shall consider to be consistent wit11 ad~.r~rtce- 
ment attained in the Authority. All ofticcrs and en~ployecc ap. 
pointed to positions in the Authority, who, a t  the time of theii 
appointment, had, or shall later acquire, some right or status ur.~rler 
the rules and classifications of the Puerto Rico Office of Pe~.st;llncl 
for appointment to any similar position il l  the C~nlnlon\\.ei~ltli 
Government shall have, upon request, the ssilie ;.igllts, privilc*gc.s, 
obligations, and status, with respect to bccoming beneficiaries of 
any existing pension, retirement or  s a v i n ~ 5  and loans fut~cl sysienl. 
or systems, a s  if they had been appointed to sirriilar positions in 
the Common\vealth Government. The Authority shall be sul)ject 
to the provisions of sections 245-246ni of Title 29. 

(b) No pelson shall hold oFce as  a AIen~ber, officer, e\i~yloj.cc, 0;. 

agent of the Authority who has a direct or indirect fi1ia1lcii.i in. 
terest in any privately owned public. utility in Puert;, R i a  eit!,itged 
in the production, distribtition, oi saie uf elecii i.. ert.:rg,v. (;? j;., aili. 
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4 .;; c:. I :  ::.t. l!it:tJ :~flil.i;l(~t.il qt,.illi oi' I \ ~ ' ~ v I I I : ;  : ;$:, 
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Po . . 
> : ... !>r ' t i :  . :#:; t ~ i i ~ ; ~ ~ ~ ~ ~ i ; i ' i  i~lit~i.t:.:t i111y i:1~111stri:iI or cornn~ei'cial 
D 
2 . .  i:,.i:;:n k.i.,,.:z;fcd irl t l l ~  ~ ~ . O ( ~ I I C ~ I U L ~ ,  disl.~.il>~~f~io~l, or si\Ic of any 

I . . , .  !ri~otIitj. or sl:.l.vice of a ch;lr;ictcl. cornn~crciiilly opposed to, 01. g :.ttt~il>t't it ion in IJue~.to Rico tv i t l l ,  t l ~  proiluction, distribution, or Y) 

- 
3 +; I ! ; -  0:' electric energy protlucc.tl by Ilyilroelectric means; Provided, 

-r! ;it \\.licrr sucli i~~compiitil~ility irfft;c.t.s a ht,cml)cr of the Authorit;t, 
i ; ~ t b  po:'ition uf such JIenlbcr sliall beco~nc v;ic;~~it, and the vilcancy 
. . t I  c~-c;ctcd shall L;e filled for the time that said inco~npatibility 
t.si:;t-.. by tlie appointment by the Gtbve~.no~' of Putr to  Rico of the 
I I ~ : ; I ~  of any  Dcpaltmcnt of the Commo~i\\.enltll Covei-nment. - 
:.;;I> 2, 19.11, NO. 83, p. 68.1, S 7; Apr. 8, 19.12, NO. 19, p. 330, $ 1; 
, .  
.\I:+ I.'. 1947, No. 3-15, p. 59.1; Const., art.  I, S 1, art .  IS ,  $ 4 ;  
.! i):ie :?ti, 1.956, NO. 96, p. 622. 

~IISTORY 

il.~i~ifi<;itioii. "People" and "Insular" were chnngcd to "Common\vealth" 
:.c:r.;~i:,rrt to the Constitution. "Civil S e ~ ~ i c e  Laws ~f I'uerto Rice"-was changed 
i: "l'rr.;onnel .&A, sections 6.11-678 of Title 3", and "Civil S e ~ x i c e  Conimissionn. 
\,.:I:I rlinllged to "Oliice of Personnel" pursuar~t to Act JI:ry 12, 19-17, No. 345. 
ict:fc., ~ i , z e  to "sections 21 1-241 of Title '19" \vas cllni~gc.tl to "sections 245-2-16111 
t,:' l'irle :!'3", pursuant to Act June 26, 1956, Xo. :)ti, p. 6'22. 

i ! v !  . c . ~ n t ~ : . n (  or pelasion p8a11s. The provisions of this section a s  to retirement 
I,: ;IF*:.:iih:; pl::ns are alfected by sections 2lS-220 ,of this title. 

e'ic. . . i  rt~fc.rc:i~crs. All officials and employees of Fuerto Rico Water Resources 
..'i .:iii.,i i r ,  c s e n ~ p t  service, see section 6-18 ( a )  ( 6 )  of Title 3. 

I:~~~;>ltr::ces 3f lsabela lrrigntion Service transferred to Puerto Rico Water 
! ' I  .iborcc:- Av~.hority, see section 136 of this title. 

$ I!!:'.. 7'1ansfer of System of the Utilization of tlie \\'atel Resources 
T11c1.e is Ilcrcby transferred and deliverxl, or  there shiill be so 

~ r i ~ r i s f e ~ ~ . e d  and delivered to the .\uthority, all the property, real, 
rbt>i '~;:~~i\l ,  ant1 mixed, tangible and intangible, of \vhatsoever kind 
an11 ivharcsoever situated, constituting the "System of the Utiliza- 
,ioil bf ihe Water Resources" inc.luding all the funds, rights, fre1.- 
chisw. privileges and assets of every character and description per- 
t;iii~ii~g thereto, subject to all obligations and encumbrances, legal 
. * r  equitable, with which the same may be burdened. -May 2, 
I!).!!, ';3. 83, p. 68.1, 5 8; Apr. 8, 1942, No. 1.9, p. 330, 1, eff. 90 
ii:aJ .. a :k:i; A pr. 8, .t.942. 

HlnoRr . 

. .. r.rl 'c~.cncc~. Etiective date of transfer. see sectiorr 195 of ti& title. 

$ 103. .-\cquisition of property by the Cornmon~veal!h for the 
Authority 

Upon application of the Authority, the Governor of Puerto Rico 
or the Secretary of Public \\'arks shall have po\vcr to purchase, 
either by' agreement or by the esercise of the right of eminent 
domain, or  by any other la\vful means, title in the name and in 
behalf of the Common\vealth of Pucrto Rico, to any property or  
interest therein which the Board of the Authol-ity shall deem 
necessary or convenient for its purposes. Thc Autho~.ity may make 
available to said officers in advance such funds as may be needed 
for the payment of said property, and upon acquisitio~l thereof, 
may reimburse the Con~mon\vealth Government for any anlount 
paid that shall not have been previously advanced. Upon such 
reimbursement to the Common\venlth Gover~lmcnt (or, if the total 
cost or  price has been previously ad~ i i l~ced  by the Authority, 
within such reasonable period as  shall be determined by the Gov- 
o-nor) the title to PI-ope1.t.v so acqui~.cd shall piiss to the ilu!.'..o~.ity. 
The Secretary of Public \Yorks may, wit11 the appl-oval of the Cov- 
ernor, make such arrangements as  he may deem app~.opri;tte for 
the operation and conti-ol of said property by the Authority in 
bcllalf.of the Common\vealth Government during the pel.iod inter- 
vening before said title hiis nassed to the Authority. The power 
hcl-cbg confc~-~-cd shall not limit o r  restrict in any manner or  to 
;my eehtnt the power of the Authority itself to acquire property. 
Tllc title to irny property of the Common\vealth of Puerto Rico 
heretofore or llercaltcr acquired, and which shall be considered 
ncccssn1.y or convenient for the purposes of the Authority, may 
l ~ c  t rn~~sfe~ . l~c t l  to the Aut11o~-ity by the official in charge of said 
propel-ty 01. Ilavinl: the custody thereof, upon such terms iind condi- 
tions ;IS sll;lll I)e determined by the Governor or  the officer or 
agcb~lcy d~sig~intct l  by him. - May 2, 1941, No. 83, p. 681, $ 13; 
X1.11.. 8, 1!)-12, No. 19, p. 330, 5 1 ;  1950 Reorg. Plan No. 12, 5s 1(7),  
2 ;  Const., irl-t. I, 8 1, il1.t. I S ,  5 4 ;  July 24, 1952, No. 6, p. 10, eff. 
July 25, 1955. 

HISTORY 
C~dific;rtion. "rcople" and "Insular" were changed to "Common\vealthn 

11ursu:int to ttic C~nstitution. "Con~missioner of the Interior" was changed to 
"Sct.r.t.t;~~.y (11 1'11l)lic \\'arks" ~>ursuant to Act July 24, 1952, No. 6. "Executive 
( ' ~ , u t ~ t . i l "  \\.:IS cli;ii~gcd to "Governor or the officer o r  agency designated by 
h i n ~ "  J I U ~ ~ I I ; I I I ~  111 1950 Rcorg. I'lnn SO. 12, S $  1 (7 ) ,  2. 

Cross rt*f~~rvnct~s. Prt~rcO~irc for condemnation of property, see 1958 Civil 
I 'r~u.~.tl~rrc Itt~lc-; 58.1-58.10, Title 32 App. 



rn 
m 
d 
.c 5 20:. Construction and purchase contracts 
I, .-\]I pul-clinses and contl-ncts for sllpjdies or selvices, except for a ~ ~ p ~ x l ~ ~ ~ l  soriees, made by the Autllority, i n c l u d i s ~  colltracts for 
5 tbs c:,llstl.uction of \ V O S ~ S  of the Authority, sl~all be made after 

;\1ivi.1.tiscliient for bids sufficiently in ailtrance of ()pelling bids for 
0 o- tile Xutllority to secure appsopriate notice and opportunity for 

cttnil>,ptition; Provided, That where the expense estimated to be 
5' rrc.ccs<ary in connection with the purchase or 1~0l.k does not exceed 

~ l l t .  thollsaed (1,000) dollars, the same mas be carried out \vithout ' a~lvel-tisement for bids. Advcrliscment for bids shall not be re- 
q11 i red, ho\vever, \\-hen (1  ) a n  en~c~.gcn-y requires inmediate 

(1t.livel.y of the materials, supplies, equipment, or perforniance of 
the s.ervices- o r  (3) repair parts, access~r ies~ or  supplcmental . ~ 

e(lLIipment or servlces a re  requlred for supplies or  sewices previ- 
o!rsly f111.1lished 01- contrai.;ed for; (3) pl.ofcssiona1 or  espeit 
rBervices or work are  requir?d and the Autlwrity shall deem it best 
is7 the interest of good adn~irlislrrttion tlli~t contracts therefor be 
rllnde without sucll 'advertisement ; or  ( 4 )  prices a re  noncompetitive 
1)rc;ittse tllcre is only one sour-ce of supp1.y o r  because regulated 
untler la\\.; in any such case the purchase of such materials, s u p  
~?lies. or equipment, 01. procurement of such services, may be made 
in the open market in the manner usual in comme~.cinl practice. In 
the comp;\rison of bids and the m:tking of a\va~.ds, due considera- 
tion sli;~ll be given to such factors ( in aildition to whether the 
!iitld(~l. Ili~s complied with the specifications) a s  th'e bidder's ability 
to pc~ . fo rn~  const l~~ct ion work of the kind involved in tlie construc- 
tion contsact under consideration; the relative quality and adapta- 
Ijility of materials, suyplics, equipment, or services; the bidder's 
l i~~;r~~ci;r l  rcsponsibilitp, skill, espericnce, record of integrity in 
!ic;iling, and ability to furnish ~.epnir iund maintenance services ; 
and the time of delivery or pesfosmancc afTesed. The Authority 
;n:~y ~:~rcscribc rules and regulations for the submission of bids. - 
Jlay 2, 19.11, No. 83, p. 68.1, 5 15; Xpr. 8, 1942, No. 19, p. 330, 5 1, 
cff. DO (1:~~s after  Apr. 8, 19.12. 

I ? .  D?cl;~rat ion of public utility 
For tlie ~)u~.poses of subdivision (11) of section l9G and section 203 

of t l~ i s  title, all \vo~.ks, p~,ojccts, and prope~.ty and their nccessoria, 
\~!lich the .4utliority may deem necessary and convenient to us? in 
c:~!*y:.-inj: out the purl,oses e: pressed in secl.ions 131-317 nf this 
iitlc ;ll.c hel.eI1). declared of ;b!ic. t'tility. 9Iny '2, 1941, :so. a, 
1, 5S.i. 8 23; Apr :,> 1942, So. 13. p. 330, 5 1, el;. 90 day:$ nfler 
? *...?. '.I, '1 942. 

8 214. ('oordiiialian and integration of irrigation and hydroelectric 
projects 

( 8 )  \Vith 8 {view to the coordination and integi-ation of irrigation 
and or l~ydroelectric projects and their activities. a t  present exist- 
inc ur tlint may be de\.eloped in the future, all powers, duties, 
functions, ol~iigations, and responsibilities \vhich prior to the enact- 
nlent of sections 191-214 of this title were vested in, conferred or 
imlmsed upon the Chief 'Engineer of the Irrigation Service, the 
Secretary of Public \\'arks and the Executive Council of Puerto 
Rico. or any of them under the Public Issigation Law approved 
Scl)tcml)er 18, 1008, sections 231-559 of this title. and laws nmenda- 
tory tllereof or sul)plenlentary tl~eseto. lieretofore or hereafter 
enacted by llle Legisliiture of Puerto Rico, providing for the con- 
struction and operation of a public irrigation system. and under 
tllose provisions of Act No. 58, al)l)roved .April 30. 1928, applicable 
to t lle Jl!.cl~.oelectt-ic System of tlle Pue~.to Rico Irsigation Service, 
Soutli Coast. are here\,y transferred to and confessed and in~posed 
ulhb~l the Authority. The Authority shall administer said laws in 
confosmity \villi the pro\isions theseof and sllall be gove~,ned by 
them in the opesat ion, main tenance. repair, reconst ruc tion, con- 
struction of estensions, inipl.o\~emcnts, and enlargelnent of the 
~vorks or systems constructed and operated and maintained pursu- 
;rnt to those laws; and to tlie extent that the esescise of sucli power. 
docs not impair the o1)ligations of any contsact of the Common- 
\\.cilltll of Puerto Rico. tlie Authoi-ity shall have power, notwith- 
stnnilinp nn\.tl~ing to. the contrary in said Act So .  58, to fix the 
]);ISIS for il1loc~;rting opelsiiting e s ~ ~ c n s e s  to the several systems 
t ) l~~~~. ; \ tcd  1)y the .L\i~tIlority. 

(1,) In cnssj.ing out its duties under the nest preceding para- 
~ I - ; I I ~ I I ,  t l ~ c  .-ti~tllo~.it.t. sI1:111 1)iI.t. dil.ect1.v all costs and expenses 
incl~ssed I,y it. Tlic .-\utl~o~.ity sllall I)e ~~ciml,iirscd for all such costs 
;in11 cspenscs, inclutling a fail. share of the Autllosity's o\vn over- 
Ilrnd and opci.atin,a espenses att sil)\i t;~l)le to the Puerto Rico Irri- 
gation Service. South Coast, as  delt*i.minetl ~,ul.suaiit to subsection 
( a )  ;~l)o:e, from the funtls nvail;~l)lc i l l  the Conimon\vealtIi Treasury 
for :he operation and maintcn;lnce, repnil.. reconstruction, con- 
::truction of cstensions, jn~l~l.ovcments and enlargements of the 
lvorks 01. systems, cc!!~;t.~.uctwl ::~ntl ollcsnted 2nd mnintairicd pur- 
: ~lnni t o  the T'ut.)iic !\.-.il:ntion 1.::;~ of 1908, nl)l)roved S ~ p t ~ i n b e l .  18, 
1!1(18, sections 251.-.239 of this title : t~ l ( l  1 a ~ s  nniendatory thereof or  



supplementary thereto. There shall be advanced to the Authority, 1 
8 from time to time, from said Irrigation funds in the T~.c,asury, 
3 amounts sufficient to provide a working fund adequate at all times 
D to meet all of said costs and expenses promptly. Said funds shall be 
0 

E held and administered by the Authority in the same manner as its 
own funds but shall be used by it only for the payment of said . -. 

. O  costs and expenses. 
- 
3 (c)  Vpon authorization of the Legislature of Puerto Rico, the 
9 .-\uthority, when i t  deems i t  advisable in the public interest, may 

take over and operate any irrigation and/or hyd~oelectric project 
existing. and owned, or  that may be de\~eloped or acquired in the 
futurc., by the Common\vealtl~ of Puerto Rico. - 3I;ry 2, 19.11, No. 
83, p. 681, 5 21; Apr. 8, 19-42, No. 19, p. 330, 8 1 ;  JIay 15, 19.13, 
So. 191, p. 684; Const., art .  I, 5 1, art .  IX, $ 4 ;  July 2.1, 1952, 
So. 10, p. 22;  June 10, 1959, No. 27, p. 86, eff. June 10, 1959. 

Codi6calion. "Pcople" and "Insular" were changed to "Cornn~on\vealth" 
~~tlrsuant  to the Constitution. "Auditor" was changed to "Sccretnry of the 
T r r ; t ~ u ~ "  pursuant to Act July 24, 1952, NO. 10. 

2\n~rtwlme~lts-- 19.59. Subsec. ( a ) :  The 1959 Act amended subsec. (a )  
to sttl~stitute "Secretary of Public Works" for "Conimissioner of Interior" and 
tu tlelctc requirenient of prior approval of basis of allocation by Secretary of 
the Trcrsury. 

Consolidi~tion of hydroelectric systems. Act Apr. 30, 1928, No. 58, p. 412, 
rrferrcd to in this section, provided: 

" S c r t i ~ n  1. Pursuant to tlie plan of establishing interconnectiun anlong the 
tlirTcrtmt generating plants and electric power transnrission and distribution 
systems \vhich under the provisions of, and with funds created .by, the 1atr.s 
of I'ortr. llico knotvn a s  the Pitblic Irrigation Law al)l)roved September 18, 
1:titf; [sections 251-239 of this title], the Isabella Puhlic It.rip;iti~~n I.a\v ap- 
~lrtlvctl June 19, 1919 [sections 301-315 of this title], and the .%ct for the 
I~vvrlopnlcnt of the \\'ater Resources, approved April 29, 1927 [see note under 
zc.t.ricln I!jl of this title], have been liuilt and are  o\vned and operittcd 1)). the 
In.~ltl:~r l;overnmcnt, including surh like plants and systems a.; it may here- 
:tfrrr builtl oi. acquire ant1 place in operation, and in order t11;1t ench of said 
s!.;tenls niay share the benefits ilcrivahle frotn a common orgiinizatiott and 
fr*,nt n f-rllcr and tliore diversified utilization of electric I)o\ver untler a ge~lernl 
 ten ten^ frjr the island, the Comniissioner of the Interior. subject to tlie pro- . . 
\':-Ions of this Act and \\hen he tlcrms it advisnblc, is hereby a~itl~orized to 
tr:tn.~:cr :ind place a11 matters rclative to the ol)erntinn atltl aervicc of each of 
:::lid !:!.dt~illS. inclllding the gcneratioli. tlistril,ution allti sale of electric. power, 
:I:: \vcll as the slt~.veys and tec11nic;~l direction of netv cunstructic~ns, extensions 
:tlltl iml~rnvetnents, under such tlil.cc.tion ant1 nianagemetlt as nluy hilve b n  
' . . '~ : :~l iz~t l  to h.intlle the activities ,rcated by the -4ct for tlle Dcvelolltnent uf 
;:--> ;\';ttcr Rc.;ati:. ::, approved A p  .I 29, 192.1. .. .. 

.4e(.ti11.1 2. , ? i i  .!isb.:~.senlents 1 I acScsun! of ~naintenanre ai.1t-i ;,peration of 
.'' Rt>ik sy:,'-. . of ,:enerntinf plan?s allti c:?rtris Il:)\i.e:. : .a!~;nli*.~ion ~ n d  
' . : . t  .ibuti .n *il i :3 ,  is.L;.:tling salii izs of the directing, matiagin~,  oftis-e s t ~ d  

technical personnel; of pencrating plnnts and sub-station operators, line 
patrnlt~icn and u1hc.r ausiliary I~ersotlnel; cost of necessary materials and 
~ u l ~ l ~ i i a . ~ .  ontl in general, all surh current expenses a s  may be necessary fnr  
.:nit1 :~~i~.clitnre nl~~irttetinnce nncl alteration, shnll be ninde directly out of the 
rorrrs1~1,tltlinp funtl avnilable to Utilization of the \Yater Resources, i t  being 
untlrrstt~otl thitt in saitl csl)ct~ses of ~~iaintcnatice and operation are  comprised 
only 5uch current espcnscbs of inspection, cleaning and continuous attention to 
all parts of the equil)tl~ent and of the works a s  nlay be necessary to repair 
the system frL~nl the currc*nt rrtlcl n a t ~ ~ l - a l  effects resulting from the operation, 
but they dtt not incluclc any estraortlinnry expenses of tl~aintenance and repair 
rc>tlttirc.d to estentl the life of ctluil~nicnt ant1 of tlie \vorks, or to correct (tarn- 
n(rri clue to other C ~ I I S C S  not arising iron1 the operation, or to restore parts 
\\-l~ich 11;tve been dani:tgcd or  deterio1,ated by the eletnents. These extraordi- 
nary esperi.;rs shall be met ill the manner hereinafter prescribed. 

"TI) con1l)cnsate and rein~burse the Utilization of the \Vater Resources for  
such cxpt.n.:es 3s niay be originated by the nlaintenance and operation of the 
afore.-:lid sy.~tenis of the (;overn~netit, each of said systems, naniely, The Hydro- 
elcc~ric F y t r r n  of tlie Irrigation Semice of thc Suuthern Coast and Hydro- 
electric System of the Irrigation Scl-vice of Isabela, and in general, all other 
clt.ctric systcn~s which may conlo into the possession of the Insular Govern- 
ttlcnt urtcler sonle 1,ruvision or fund distinct Irotn those of the Act for the 
I)t-\~.itlj~lncnt of the \\'ater 12csources, and t l~n t  niay be incorporated under 
tllc p,.tlrral system of the Islnnd, slinll pay n~onthly to the Vtilization of the 
\\':tt~br- I? t~ i t~u~. res  for tach kilo\vntt-hour distributed and sold within the 
tll~c.r:r:ilrp district reserved for cach system a s  described in tlctail in the follow- 
 it!^ .-<.:.tttin. iiti 3111t)itnt \vliich shall be fixed in accot.danre with the pro\visions 
of Stvr ;on 5 of this Act. 

"Si-t.tia>n 3. The operating districts for each of the systems now constructed 
ntlil ttnticr construction ant1 in 01,er;ttion or proposed to enter into operation 
by tilt. ln~t11:ir Cuvern~~ic t~ t .  \vl~ich are  the Hytlroclectt~ic System of the Irriga- 
tion Stbn.it.e of the Southern Coast. constructc.tl ;III,I ol)criited in nccorclance 
\ \ . i l l1  1110 I'ulllic 1t.t.igntion La\v aj)l~r(lvcd Sel~tcniber 18. 1908, ancl the Hydro- 
clcctr;~. System of .  the I rrig;rtion Sct,vice of Isal~el ;~,  constructed according to 
tire I.-:tlw!a I'ublie 1rrig;ttion .-\ct. 111111rovetI June 19. l:ll9, are  hcrrby cstab- 
lishctl n.: lirnited by the Lt~irn~l;~rics which Ii;rtl Ilct.c.tofore hccn set for thz 
tqwr:i:i,tn of e i ~ h e r  system.'tn \\.it:  'l'he c ~ l ~ r r n l i n ~ :  tli.-trict f t ~ r  thc Ilyclroclectric 
Sy.-!txtli t t f  the Irt.ip:itit~tt Sct.vicr of Ihc Sc1ttt11e1.11 C(~:tnt. cotnl~rising the 
~ ~ ~ ~ i ~ : i ~ ~ i ~ t n \ i t i e s  of ll;t~tn:rt~u, l'~ttillits, .a rlxlyn, C;tr:ty:tn~a, S;tlinas, S:inti+ Isabel, 
Ck~;tt~:~fi, .111;1n;i Di:tz an11 \'ilI~il11;1; itnil t l ~ e  t~l~et , ; i t i t~g 11istrit.t for the llydro- 
r,lccrrir. Sy.~tem of the I r r i p : ~ t i ~ ~ n  Scl.vic~- (11 I . - i t l ~ ~ ~ l : t ,  c.t~t~lltt.isi~~g the tl~~ttlicipali- 
f i t * +  of Il:ltillv, C ~ I I I I I I ~ ,  Qt~i~l,l.;~~lilllis, l.:;~b~.I;t, .~\ j i~t ;~~li l lu ,  .-\gttitdn, Ilinc6n and 
.%i~;tscts. 

'..Gt>,tion 4.  Tlic 1rrig:ttion Svt.vire of tho Soitllicrn Const and the lsabela 
l r r i g : r ~ i ~ ~ t l  Sct-cice sh;tll (%itch rcbt;titl tlic otvrict~.4~il~ 111 ~ I I L ,  11latit i ~ n d  e t ~ ~ t i ~ ~ t ~ i c n t  
it1 ttlab.r te.~liectivc syst~. t i~s ,  ; t t ~ : l  all t - s t ~ ~ a ~ ~ t ~ ~ l i t ~ t ~ ~ y  I ~ X ] I I ~ I ~ S C S  for t~i;iitit(-~~nnce 
ar~tl r\,l):iir not cotii~~rizctl \vitlrin tllo$c \vhicli t~iust I IC  11:lid ottt of the f ~ ~ n t l  for  
l'til~:::itit*n of \Y:~tcr I:c~.~o~tt.c.es, ns sl~ccilictl untlcr I;et.~ion 2 of this Act, a s  
well :is c s l ~ v ~ ~ s c ~ s  for ~tc\v ctlt~str~wtitow, e~ i l : t r~r~ t r i t~ t~ t s ,  itilljrovctncnts and esten- 
sions of lines ant1 11runc.Iles \vithin tlrcir rc.:l)cbrtivc iliitl.icts of ollct,ntion, shall 
he ~t:~itl  o ~ t t  of ft~ntls \vhicl~ c:icll of s:titl Services shnll 1l:tve nvi~il;tl~le for such 
I I I ~ ~ ~ ~ c I S ~ ~ ~ .  . i l l  expc*tl::o.G for sttt.vcys a1111 fur tecI~tlic;tl at1111 atItnit~istr:~tive direc- 
t i m  incurred by t'ti1iz:iiion of Iht Water Ilcsourcrs to cnrry out the said 
rq1:tits. netv cc~l~si~.ut~t;ons. enlnrgcnients, inllrl~ravcnictits nnd csterlsions of 
linr:: itnd !~rnt~c.l~cs \vltltin tile upt:t.attnl; district ~i cithcr Service shnll he reiln- 



I toursed out of the fund'which each of said Services shall have available for 
ii 
3 

such purposes. 

Po 
"Section 6.  Upon effecting the transfer of either system into the general 

system of the Utilization of the Water Resources, pursuant to the provision8 
D of Section 1 of this Act, all sales of electric energy and power s ~ r v i c c  within 
P- -. the respective operating district of the Hydl-oelectric Sys te~n  of the Irrigation 
h: . Service of the Southern Coast and of the Hydroelectric System of the Irriga- 1. 
o tion Service of lsabela shall be made by Utilization of the Water Resources 
-2 - fo r  account of each of said Senfices and in accordance with surh tariff as 
3 shall be in force in the operating district of each respective Service; Provided, 

That all esisting contracts for the supply of electlic energy and power service 
conling frola one or  the other system herein mentioned and entered into 
between the People of Porto Rico and the respective consumcrs sli;rll continue 
in force a s  though they had been originally entered into to cover tlie supply 
of energy and electric sen ice  from the general system of Utilization of the 
Water Resources. 

"The rereipts fro111 the said sale shall be covered into the corresponding fund 
belanging to L'tilization of the Water Resources, and each nlontll Ctilization 
of rhe \\'titer Rcsources shall credit each service with the aniount of the 
r tvcip:~ d e ~ i v e d  from the sale of energy and electric polver service within the 
respective operating district, after deducting and retaining from the amount 
of the said receipts for conipensation and rci~nbursement. a s  stipulated in the 
aerontl p;rragraph of Sertion 2 of this Act, a sum equal to the total number 
of  kilo\\.att-hours sol~l  and collected. multiplied by thc anwunt to Ile retained 
for each kilolvatt-hour, \vhich amount shall be fised a s  lierein:~fter clete~.nlinetl; 
I'rc~vitlctl. That in those cases where sales are  ~nndc  untlrr nio~>thly fiat rate 
contracts. the nllmbcr of kilo\vatt-hours to be consitlerctl in earh case for pur- 
11oses. of th i .~  dc.durtion and retention shall be the total number uhirh in accord- 
ance with the rated capacity of the electric installation autho~.izetl in the 
contract may be consurned by the said installation operating tsventy-four 
hours per day. 

"The amount of receipts to be retained by Utilization of the \\'ater Re- 
sources for  each kilowatt-hour distributed and sold shall be fisctl in the fol- 
lowing manner: 

"Tlie Conimissioner of the Interior shall prepare annually anti shall subniit 
to the Esccutive Council for approval, a budget of the necessary espenses for 
tlic ninintrnance and operation during the ensuing fiscal year. of the Iiydro- 
electric System of the Irrigation Service of the Southern Coast, inclutling in 
snit1 cspcnses the salaries of the personnel directly engaged in thc  production, 
tlistrih\~tion, insl~cction and sale of elcctric energy within its ope~.ating clistrict, 
plus the suntlry esllenacs of materials and supl)lies required for tlie ol~cr:rtion 
of the system, plus a Imrt of the gene~.al expenses and sel;c~.ics of  the tecli~rical, 
;~dtnitiist~~;rtive and onice personnel of the o~.ganization elf C'tilizxtit~n of the 
\V;~tcr Rcsources \vhich part shall be propo~.tional to the volullic of ~: i les  of 
elertric enel-gy estimated to be ~niltlc \vitl~in the tlistrict as  con~ll;~t.c.ti with the 
tllti~l sales estini;~tetl to be nlatle by the ~ p n e r a l  system ~tlrclcr the atlnlinistra- 
tion o i  the said Vtilization of the \\':rter Itcst~urces. l'hc s;ritl butlgrt sIia11 also 
i~lclutle an estiniate of the nunibcr of kilo\vatt-l~ours eslwrtrd 11.1 he the net 
protluction (a f te r  deducting the c. nsuml)tion o i  plant a~~s i l in r ics )  of t l ~ c  &en- 
c~.;~tir.g plants o\vned by the I{: .!~.oclectric System of the 1rrig:ltiiln Service 
of thc St~ut1lel.n Con::i. tl~tring tlie rn3uing fi::cal yciir. From this estimstcd 
nct ~n~'cvtlt~ction theit ::11iiI1 he , :tl~!cted u s  pro\,,-blc io:xs in t t~ :~~~s~~i i s : ; ion .  
I;nns20rw!.riicn :re.: ,' :.tr;Li-!iu~c l,re~~ty-fivi! ( : :5 )  peiccnt ant1 the srve~lly five 
' ' ; .5)  ? r . ~ c r ~ t  rcn~ai~iit.:; shall constitute the number of kilowatt-\~cfiurs b j  \vi,,ch 

shall be divicled the total of the expenses included in the said budget. and the 
resulting quotient s l~al l  be the amount of receipts which shall be retained by 
Ctilization of the Water  Rcsources for ench kilo\vatt-hour distributed and sold 
in the olo~rating district of the Hyclroelectric System of the Irrigation S e n i c e  
of !he Southern Coast. 

"Likewise, the Commissioner of the Interior shall prepare annually and shall 
submit to thc Esecutive Council for approval, a budget of the necessary 
esptllsea for the maintenance and operation during the ensuing fiscal year, of 
the Hytlroelectric System of the lsabcla 1rrig:ltion Service, including in the 
anid rspenses the salaries of the personnel di~.ectly engaged in the production, 
cli.itribution. inspection and sale of electric energy within its operating dis- 
trict. 11lus the sundry espenses for nlaterials and supplies required for the 
oi~eration of the system, plus a pal* of the gcncral espenses and salaries of 
the technical, administrative and office personnel of the organization of 
Ktiliz:ition of the \i'\'ater Rcsourccs, which 1~a1.t shall be prol)ortional to the 
volunie of sales of e l c ~ t r i c  energy estin~atcd to be made within the district, 
as  citnil~ared with the total sales estin~atml to be n~acle by the general system 
untlcr the aclministration of the saitl Ctilization of the \\'atcr Rrsources. The 
said buclget shall also inclucle an eitimate of the number of kilowatt-hours 
cx!tec.ted to be the net j>roc luc t i~~~~ ( ; ~ f t e r  tlrtlt~rting the consun~ption of plant 
ausiiiltrics) of the gene]-ati~ig p l a ~ ~ t s  of the Iiydrt~clectric System of the lsabela 
Ir!~,g:rti~~n Scrvire d u r i ~ ~ ) :  t l ~ c  ensuing fisc.itl yc ;~~ . .  From this estimated net 
prutluction there sh:tll bc tletlucted a s  ~ ~ r o l ~ : ~ l ~ l e  losses in transn~ission, trans- 
iurnlarion ant1 distri1)ution. twenty-five ( 2 5 )  percent and the rcniaining 
seventy-rive ( 7 5 )  percent shall constitute the nllmbcr of kilo\vatt-hours by 
which shall be divitied the total of the espenses inclutletl in the budget, and 
the resulting quotient shirll br t l~t.  anlcsunt of rcccil)ts which shall be retained 
by C'tiiization of the \\';lter Itesources for each kilutvntt-hour distributed and 
soltl in tlie cll~erating tlist~.ict of the Hytlroelcrtric System of the lsabela 
1rr :~nt ion Senire .  

"drrtion 6. The electric energy inil)ortcd from the general system of the 
Utilization of the \Vi~tcr Resources into the operating district of the lrrigation 
Senice of tlie Southern Co:~st, and into the opcrating tlistrict of the lsabela 
Irripntion Service to supl~ly the consunllbtion that there may be in either 
dis t r~ct  in excess of the l)~.oduction of its rcsliective generating plants, shall 
be- ~ ~ ! ~ - n s u r e d  at  the points where thc lines of the system belonging to Utiliza- 
tior. of the Water Resources connect with the lines of the sys ten~  belonging 
11, tI;t. Irrigation Service of the Southern Coast o r  of the lsahrla Irrigation 
SI . ITI~ .~ . .  a s  the case ]nay be, and the value thereof shall be credited nlonthly 
frt81t1 t;:i: re.;l)cctive Irrigation Fund to the Utilization of the \\'atcr Resources 
f t c ~ t t l  :II a price per kilo~vatt-hour that shall be fixed by the Esccutive Council 
of 1'~~1.ts Rico. 

"l ' i~e electric energy from the Hydroelectric System of the lrrigation 
Sen-ice of the Southern Coast or froni the Hydroelectric System of the Isabela 
Irr:p:~!ion S t n i c e  which shall be trnnsmitterl outside of the operating district 
of eidier Sen ice  into the general system of Utilization of the Water Re- 
sou~ves to supply the denland of the syste~n ant1 a t  thc same tinw to provide 
use for the escess production of their res1)cctive generating plants over what 

tw rcqtrired to t:tke care of the consurill)tion in their rcsl>ective operating 
district.-. shall be nieasured at  the points \vhcre the lines of the srstcrn be- 
lor~g~n<r to L'tilization of the \\later Rt?soulres conncct with the lines of the 
s!.i:t.rii brlnnging to the Irrigation Service of the Southern Coast o r  of the 
Irrig:r~ian S:t-virc of Isabcla, a s  the case may be, and the value therrof shall 
be clvtlited monthly from the Fund of Utilization of the Water Rcsoulres to 



1 the Irrigation Funds a t  a price p r  kilowatt-hour that shall be l x e d  

4 by (he Esecuti\,e Council of Porto Rico. 
5 

..Section 7. Al\ Laws or parts of laws in conflict herewith are hereby re- 
@ pealed. 
b '.Section 8. This Act shall take effect ninety (90) days after its approval." 
0 
2. Electric power system of Vieques. Act June 22, 1961, No. 110, p. 219, el?. 

July 1 ,  1361, provided for the conveyance of the electric power system of the 
island of Vieques to the Puerto Rico Water Resources Authority, with all 
property, rights and obligations, and pro\.ided the necessary funds for such - conveyance. 

3 Cross references. Conveyance to Puerto Rico Water Resources Authority 
of - 

liyclroele:tric System of lsabela Irrigation Service, see sections 232-237 of 
this title. 

1I~;droelectric System of Puerto Rico Public Irrigation Service, South Coast, 
see sections 228-231 of this title. 

5 228. Hydroelectric System of Puerto Rico Public Irrigation Serv- 
ice, South Coast, conveyed to Puerto Rico \\'ater Resources 
-4uthority - Statenlent of motives 

( a )  The "IIydroelectric System of the Puerto Rico Public Irri- 
gation Service, South Coast", includes the hydroelectric works and 
t~.irnsmission and dist~ibution lines and all facilities making up the 
c1ectr.i~ power system constructed o r  acquired pursuant to the pro- 
visions of the Public Irrigation Law approved September 18, 1908, 
sections 231-259 of this title, and la~vs  amendatory thereof or  
supp1cmenta1.y thereto, hereinafter referred to as  the "Public Irri- 
gation 'Act," and includes, also, all improvcments, extensions and 
arlditions thereto constructed since the effective date of the Puerto 
Rico \l'atcr Resources Authority Act, sections 191-317 of this title, 

- -  - -. - 
:ill of which shall hereinafter be collectively designated as  "the 
Il.v;i~-;wlectric System," and all of \vLich works, lines, facilities, 
i~~ll~rovt>rncnts, extensions, and additions are now operated by the 
I'\ic.rtn Rico \\';itcr Resources Authol-its, hereinafter desimated a s  
lllp "Xtltho~.ity." 11nder the pl.ovisions of section 211 of this title, 
! l~r 1)liolis and accounts of the said System being kept sepa~r te lg  by 
the Autllority in ~ccordii~lce wit11 the requirrments of section 202 
of this title. 

( b )  Tllc opc~~ation by the A~rthority of the IIydroelectric System 
t111tlr1. the present set-up does not irdcql~;rtely meet the requirements 
of  thc tlistrict served by said System. and the integration of said 
Sys!i,ln iv i  th the presc~lt e l~c t r i c  p~.ope~.tics of the Authority ~vill 
, l ~ . t ~ \ . i ~ l i l  the nlcillls. not other\vise availablr. fol- expa~~(ding and 
:~rll ll-ov ing the ])1.011ri.t ies noa. miihi~lg ilp the I-Iyd~.o~lcet~-ic System 
..;111 I I I L I S  r n r l ~ l i ~ ~ g  the ever incrcnsinp d r r r n d  for e1rct1.i~ po\ver 
.i...t.\.ic.c in the district. 

( c )  The cnnvc\.ance of the lIydroc1ect1.i~ System to the ~ i u t h o r -  
ity ; I I I ~  its intcgr;ltion \\-it11 tl!e clcctric propc~.tics of the .I\t~thority 
\\ . i l l  ~)t~i 'mit  ful.thcr cspansion aiid improvcmcnt of the System so 
co~ivcycd irnd \v i l l  impro\.e the ~ 1 ~ c t 1 . i ~  power service in the district. 

( d l  Tllc avcragc. annual net rcvenilcs dei.ivinp from the opcra- 
tioil of the IIytI~~oelcct~~ic S ~ . s t c n ~  du~.ing the five fisciil years which 
tlndi~tl on June 30, 1953. was approsin~iatttly S200,OOO. These reve- 
nues h;ivc pc~.mitted the lo\vering of the a~nount  of the special 
;~ssl~ssmcnt levied on the lands includctl in the Irrigation District, 
Soutll Co;~st. .4 sum corresgontling to the said two hundred thou- 
sand (200.000) clollars \\-ill continue to be provided for the same 
j,u~.l)oscs, pu~.su:~nt to the provisions of sections 228-231 of this 
title. The opc81.iltion of the IIytlroelectric System by the Authority 
;IS il l)  indcpc~l(lcnt system, wit11 its present limitations, will not 
~~~'t i t luce in subscclucnt fiscal yeala avcragc vcvcnucs in esccss of the 
irvc~-;r~c ;innui~l net revenues derived during the five fiscal years 
~vllirll ended on June 30, 1953. 

(c)  \\'hen tlie 14ydroclectric System is integrated \vith the elec- 
tric. ~,l'o]jcl.ties of the .I\utl~ol'ity, the A~t1101.ity slln]], llllder the pro- 
visions of the Puerto Rico \\'irtcr Rcsoui.ccs AlltIlority Act, set- 
tions 101-217 of this title, be untlcr ol)lig;ltion to set aside, for  
~)nynlcnt into the Con~n~on~vc;~l t l i  T ~ . e a s u ~ ,  a sum equivalent to 
(ivcb ( 5 )  per cent of the gross revenues deriving from the sale of 
clli.ctl.icity to consumers in thc.municipalitics included in the area 
of the Pucrto Rlfo Public Irrigation Seryice, South Const, !vhjch 
five .c5)' per cent is estimated a t  approximately tifty thousand 
(50,000) dollars. The Puerto Rico Public lrrigittion Service, South 
Coast, has never had to pay that sum. 

( f )  \\'hen the conveyance of the Hydroelectric System to the 
Authority takes place, the setting aside and allocating of the sum 
of (1) $50,000 ( the  sum estimated in finding (c)  above) as  pro- 
vided in section 230 of this title, and ( 3 )  the cont~.ibuting by the 
Authority, from. its revenues, of the annual sum of $l.',O,OUO as 
provided by section 230 of this title, \\.ill together equ;\l the net 
receipts which lvould have resulted from the operation of the 
I4ydroelectric System and which the Secretary of the T~.easury 
\vould have had to  use for dete~.mining the total amount of the 
special nsscssments to be levied on the lands a t  pi.ese11t inclutlcd in 
the Irrigntion District, South Coast, pursuant to the provisions of 
the Public Irrigation Act ; sections 351-359 of this title. 

(g) In the fulfilmcnt of its duties under the provisions of sec- 
tion 3-11 (b)  of this title, the Authority h;ls advanced to tlie l'uerto 
Rico Fublic I~.~.ip;\tion Service. South Coast, funds. 110t as yet 
repaid, :imoullting to app~.osin~ately $292,300 by tllc closc of opera- 
tions on June 30. 1951, and the v;tlue of thc propc.r.tics the title to 
\vhich is vested in the Autho~.ity under the provisions of sections 
231-231 of this title is f:rr in excess of the amount so ;tdvnnced. 



8 : t n j  Undci. the pi.ovisions of the Puerto R i i ~  \\'atcr Ri.soui'ces 
e0 Aut11oi.ity Act, sections 191-417 of this title, the Autlio~~ity may, 
2 \vhcnever it deems it atlvisable in the public interest, t;llie over and 

opci.;itc the 1iydi.oclectric System upon the authorization of the H' 
Lcgisl;itu$e of F'uerto Rico. 

-2 ( i i  The Authority has found, and such findings have the ap- 
pi.oval of its Consulting Engineers, \vho \Yere e~nploycd pui-suilnt to 
the provisions of the Ti-ust Indenture dn:cd Jani1a1.y 1, 1917 by 
and bct\veen thc .Authoi.ity and the First Nationnl City Rilnk of 
?;e\v York, ( I )  that  in case the Authority issues its bonds under 
!he provisions of said Trust  Indenture in such an aggi-epnte prin- 
cipal amount, bearing interest at  such 1-at% and maturing on such 
i1;ltcs ils to render same equivalent to a~lnllal pa~.ments to the hold- 
ers of such bonds, in the way of principc~l and interest, in the 
:imouxt of $150,000 a year over a period of t\iVenty (20) years 
I\rhich is the annual burden inlposed on th? Authoi.ity by sections 
:?:28-231 of this title a5 an  itell1 of Operating Expenses to be pnid 
by i t ) ,  and sells such bonds at par in order to raise funds to 
acquiie. by purchase the I-Iydroelectric Systum. the purchase price 
of 31.7n,(i00 a J'L'ilr f o ~  t \venij  (20) years \\.auld be a reasonable 
o~.ic..? to pay for sitid properties; (2)  that the acquisition of the 
!I!~tl~~c~c~lcctric System \vould, in the opinion of the &?id Consulting 
l-:ilgincc~.s, ,-weserve, dcvelop and improve the "System" as  such 
~vortl is rlcfined in snid Trust Indenture; i3 )  that  the additional 
iln111liil ~ ~ v c n u c s  of the "System" (as so defined) \\.ill be a t  least 
S'it)0,000 ov:.i' and above the additional annual expenses resulting 
I'l.orn such ;~crluisition, figured as  provided by section 209 of the 
s:?lc-l Trust In(1c1iti11.e; ( 4 )  that after adding such additional annual 
~.cvc)~~ut.s to the avcl.age annual revenues cf the "System", corn- 
pl~tcvi ;IS pi.ovidcd in section 209(e) ( i ) ,  the percenhge obtained by 
tliviilinp sucli total iimnu~it by the masimum arnount of the princi- 
j,;ll and intc~.cst paynblc in any sol~sequent fiscal year on the score 
of all the 1)onds thc~'ctofore issued under the pi-ovisions of the said 
T~.i!s: 11~li~nt111.c and then outstnndiiig and all such additional bonds 
;l:; i t  nlirfht bc i.cqui~.cd to be col~nters ig~~ed and delivered in order 
lo o l ) t ; i i r i  tl.lc money for thc said purchase price of the 
.'<!.stc.ni, slio1111l s : ~ n ~ c  be p\ircllnsed in this fashion, \vould not be 
\:~s I.l~nn onc 1111ndi.etl anti fiity pcrccut (1537 ); (5) that  the con- 
.::~.rir,cc of 111c Ily~l~~oclcctric Systcm to the Authority under the 
p:'oi.isic~lls o f  scctiu~is 228-231 of this title a,-d sul~jcct to the con- 
di!ictr\s h(\l~oof, in litw of thc purch:tse of the Iiydroc\ectric System 

tlllmugh thc issii;tncc and sale of bonds of the Authority, is :~cc.c!pt- 
al~lc to the .Aulhoi.ity, the effect of such conveyance being, substan- 
tially, the s;inlo as  if the Authol.ity had issued its bonds for the 
acill~isition by pu~.cl~nse of the I-Iydroelectric System and equally 
p~.ofit;tblc to the Aulhority; and ( 6 )  that it is advisablc in the 
11u1,lic illtc31.c.st for the Authoi-ity to take over and operate the 
I l ~ ~ ~ l ~ ~ o i ~ l r c t r i c  Systcm. - June 20, 1955, No. 83, p. 314, 5 1, eff. 
.July 1, 1955. 

5 11'9. - Con~t :~i rnce  and in te~rat ion of I-lydroelectric System; 
protection of irrigation rights 

All propel-ty, rcal, personal, mixed, tangible and intangible, and 
;ill funds, al)l)i.oprintions, accounts, books, records. rights, fran- 
cllisrs, contr;~cts, obligations and privileges of ~vhatevci. kind and 
clc-scription, nl)l)ert;li~ling to and making up the Hyd~.oclectric 
Systcm shall bc conveyed and are hereby conveyed to 2nd vested 
in the A~~tlloi-ity, and on and after the effective date of such con- 
vcyiincc the snid pi.opcrties shall be integrilted with the electric 
p~.t)pertics nos\. o\\.ncd by t.he Authority and shall thereafter be 
operated n; i n  integral par t  thereof.  he-~egristmrs of Property 
shnll, upon certification of the Authority appi.ovcd by the Secretary 
of Public \\'ol.ks, register in the name of the Authority, fee free, the 
properties conveyed by sections 228-231 of this title. No provisions 
of sections 328-231 of this title shall in any \vise affect the right of 
the lands sei-ved by the Puerto Rico Public Ir~.igation Service, South 
Coast, to receive water for irrigation purposes and to enjoy the 
benefits thereof in the same measure and to the same extent as  they 
did prior to the approval of such sections, and such \\.arks of the 
Hydroelectric System hereby conveyed to the -4uthority as  are  
jointly used for the storage and conveyance of water for irrigation 
purposes and for the generi~tion of elcctiic po\ver shall remain 
affected with their obligation to\vard the snid lands; Provided, how- 
ever, That after  such conveyance has taken place the Authority 
shall, once the pro\*isions hereof are coml)lied ~vitll, liave the utiliza- 
tion and application of such waters for all s ~ ~ c l i  j?ulposes as nlay be 
necessary for the esercising by the Authoi.ity of its powers under 
tlie Puerto Rico \\'ater Resoul-ces .Autho~.ity .Act, sections 191-217 
of this tit.1~. - June 20, 1955, No. 83, p. 311, $ 2, eff. July 1, 1955. 



h 
4 $ 2%. Entry upon and condemnation of property 
f 

The Pucrto Rico Il'ater Resources Authority, its officers, agents, 5 2.58. \!'ator pe:rer developed in ronncclion with irrigation 
b 01. en~ployees, shall have the right to enter, after notifying the u sllould a potcntinl water power be developed in connection with 
D- olvncr or his rel~rescntative, upon any I;111.:ls to make sulveps and to 
ft' the collstruction of t.11~ Irrigation systctn,, the P'uerto Rice !!later 

locate and establish any of the \vorks cont~lnplated or  embraced.in , Resources Xl,t,,ority is hereby autllorizcd to a m n g e  for the utili- 
1 said irrigation system, including tlie lines of any canal, road, tun- Zntion and exploitation thereof as  an integral part of the said 
i nel. rcsel-voir site, aqueduct, power station, transmission lines or il.l.ipntion system, to the best nclvantage, either by administration ' o t l l ~  requisite, but indemnity sllall be paid to the owner for such ol. fr;lnchise to private giving in  this case 

damages as he may incur in consequence of said works. The Au- . the n,llllicipnlities ilnd to the property owners conlprised i n  the 
thority shall have po\ver, when necessary, to initiate suits for Iyl.igntio~l District. 
condcrnnation in the name of the Conlnlon~vealth of Puerto Rico -411 profits accrlling from said power shall be covered into the 
for the acquisition of any land or  right embraced within the ap- irrigation Fund and applied to the decrease of annual assessments 
proved plans of thc said irrigation project, and for the purpose of indcbtedncss incurred on behalf of the irrigation system 
such condcmnation proceeding all land and water rights, all rights 

-.-. - -. has been fully paid, but the right and title to such Water polVer 
of way for the transmission of water and electric currents, all sites s\l:lll remain in the C o l n ~ o n ~ v e ; ~ l t h  Government, and the income. 
for reservoirs, canals, roads, tunnels, aqueducts, ditches, power sta- from said lvork, af ter  a11 indel~tedncss has been paid, ~11~11 be cov- 
tions, and other things embraced in and contemplated by said irri- erctl into the Comlno~~\vealth Treasury as Common\\-eallh Revenues 
gation plan so approved, are hereby declared to be \vorks of public further 1)rovision shall have been made by the I~cgislative 
utility, and as such are hereby declared subject to the poiver of .~\s~,-.mbly. - Scpt. 18, 1908, p. 152, T; 29; Bray 2, 19-11, No. 83. 
eminent domain and open to expropriation proceedings in the man- p. ~8.1, $ 21; Const., art.  I,  $ 1, eff. July 25, 1952. 
ner provided by law. Provided, hoivever, that  all said rights nnd HISTORY 
things, together with any existing and outstanding water rights Clldificn(ion. "InsularH ~ ~ 3 s  chnngctl tb "Co~nmon\vrnlth" pursuant to the 
not theretofore surrendered to the Common\venlth of Puerto Rico ~ ~ ~ , . ~ ~ i ~ ~ t i ~ ~ ~ , .  "Esecutive councilv \YHS rhntlgcd to "Pc~rrto Ilico Water Re- 
map be made subject of condemnation proceedings .svithout cornpli- s,l!ll.,-rs .iuthorit)." pursxant to ~ c t  JIng 2, 1941, No. 83, E 51, a s  alnended~ 
ance with those provisions of law requiring a declal-ation of public sec~ ic~n  214 of this title. 

utility by the Governor pursuant to sections 2905, 2903, 2906, 2911 
and 2913 of Title 32, or any other pro\~isions relating to decla~.ations 
of public utility and provided, further that the. Authority shall a t  all 
times have authority to acquire for said irrigation system such 
~.ights and things wherever possible, by settlement out of court to 
avoi:l condcnlnation proceedings. - Sept. 18, 1908, p. 15'7, 4 12; 
May 2,1931, No. 83, p. 683, 5 2-1 ; 1950 Reorg. Plan No. 12 , s  l(12) ; 
Const., art.  IS, 5 4, eff. July 25, 1952. 

'HISTORY 
Codification. "People" was changed to "Common~ve~lth" pu~..;unnt to the 

Cunstitution. "Executive Council" in first proviso \vas cll;\ngcd u(;c~vernor" 
11ursu:lnt to 1950 Reorg. Plan S o .  12, $ 1( 11). "Tile i~ .~ . ignt ion engineer llerein 
nrovidcd. his" was rhnnged to "The Puerto Rico \Vator Resourcr.; .\utl,nrity, 
its". "Comnlissioner of the Interior" was changed to "Aut)lority:', "Exec"- 
live '3011ncil" in last pro\.iso was changed to ".iuthor.ity" ~ ( I I . S ~ I ~ I I ~  to Act 
11:1\. 2, 1941, No. 83, $ 24, as  anlended, section 514 of  this title. 

Cross rrfercbncrs. For more recen! provisions conce~.ning entvf upon and 
condenlnntion of property see sections 196 and 203 cf this title. 

. . .. 
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APPENDIX I1 

To Section 6: LEGAL AND REGULATORY FEASIBILITY 

FEDERAL ENERGY REGULATORY C0,MMISSION ORDER N o .  11 

"SHORT FORM" LICENSING AND EXEMPTIONS 

Energy Research & Applications. Inc. 



UNITED STATES OF m R I C A  
FEDERAL ENERGY REGULATORY COMMISSION 

(18 CFR SS3.114 (b) , 4 -60, 16.12, 131.6) 

Before Commissioners: Don S. Smith, Acting Chairman; 
Georgiana Sheldon, and George R. Hall. 

Short-Form License (Minor) 1 Docket No. RM78-9 

ORDER NO. 11 

SIMPLIFIED PROCEDURES FOR 
CERTAIN WATER POWER LICENSES 

(Issued September 5, 1978) 

The Federal Energy Regulatory Commission (Commission) 

gives notice that it is amendinq the* General Rules and 

Regulations under the Federal Power Act,Subchapters A ,  B, and 

D, Chapter I, Title 18, Code of Federal Regulations. These 

amendments establish a short-form water power license (minor) 

and a new application form with accompanying instructions 

for completinq the application for a short-form license (minor). 

As stated in the Notice of Proposed Rulemaking, 43 F.R. 

18196 (April 28, 1978), the purpose of these amendments is to 

provide a simplified procedure and format for processing 

applications for small-scale water.power projects. This 

procedure should save time forathe applicant and the Commission 

Staff, as well as to eliminate unnecessary .obstacles to tne 

development of small capacity water power projects, in furtherance 

of national policies for conservation of fossil fuels. - 1/ 

The number of inquiries received by Commission staff 

in recent months concerning' the installation of additional 

generating capacity at existing water power projects, the 

---. ---- ---.-- 
1/ EOY example, the ~ational Energy Act proposals now under - 

consideration bv a Joint Conference Committee of the 
United States senate and House of Representatives include 
a program for loans, encouragement, and expeditious 
licensing for certain hydroelectric projects with no more 
than 20,000 HP (15 megawatts) installed capacity. 
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redevelopment of existing projects to provide additional 

power, and the installation of power generating facilities 

at existing non-power dams has increased sharply. Thi's 

interest has been accompanied by a substantial increase in 

the number of applications filed with the Commission. 

The proposed rulemaking would have imposed three . 
eligibility criteria f0r.a project to obtain a short-form 

license (minor). These were: (1) the project dam or 

diversion structure could be no more than 25 feet in height 

above stream bed; (2) the project could not impound a reservoir 

having a surface area of 10 acres or more; and ( 3 )  the project 

generating capacity coul'd not exceed 2,000 horsepower (1,500 

kilowatts).. After examining the comments, reevaluating the 

criteria, and considering the legal and policy questions 

involved, the Commission has decided to eliminate the first 

and second limiting criteria to widen the applicability of 

the short-form license (minor) procedure to - all projects having 

a generating capacity of 2,000 HP (1,500 kW) or less (that is, 

all "minor" projects) . 
In response to the notice, 18 entities and 1 individual 

subrnltted comments for Commission consideration. - 2 /  The 

2 /  Letters of comments were received from: Southern California - 
Edison Company; the Salt River Project; the New England 
Energy Task Force; the New England Regional Energy Advisory 
Board; the New England States Commissions; the National 
Rural Electric Cooperative Association; the Straflo ~roup; 
American Public Power Association; Central Vermont Public 
Service Corporation; LeBoeuf, Lamb, Leiby & MacRae; Power 
Authority of the State of New York; Robert J. Taylor; the 

. U .  S. Department of the Interior, Heritage Conservation and 
Recreation Service; Central Maine Power Company; Duke Power 
Company; Maine Hydroelectric Development. Corporation; the 
Mead Corporation: Allegheny Power Service Corporation; and 
Lintcn, Mields, Reisler & Cott.on, Ltd. 
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comments were generally favorable to the proposal, but most 

also expressed the view that the criteria used were far too 

restrictive, and should be expanded so that more applications 

could be processed under the streamlined procedure. 

One common suggestion was that the generation limit 

be raised from 1,500 kW (1.5 MW) to 15 MW. The latter 

figure is the upper limit selected for the small hydroelectric 

project incentive program included in the National Energy 

Act now pending in Congress. These short-form license (minor) 

procedures are specifically intended to apply only to minor 

projects, those with installed capacity of 2,000 HP or less 

(i-e., - 1.5 MW), for which the Commission may waive certain 

provisions of the Federal Power Act, as authorized in 

Section 10(i), 16 U.S.C. 5803(i). But the Commission intends 

to simplify its hydroelectric licensing procedures for major 

projects as well. Its staff is currently reviewinq these 

procedures and developing recommendations for the Commission's 

consideration. Thus, future rulemakings will propose 

additional sinlplified licensing procedures for major projects 

between 2,000 HP and 20,000 HP (15 MW) , as well as for major 
projects larger than 20,000 HP, in generating capacity. 

Another suggestion common to many of the comments was 

that the height limitation be increased from 25 feet to 66 

feet (20 meters). The higher figure is used by the Department 

of Energy in its Program Research and Development Announcement 

(PRDA), ET-78-D-07-1706. The 25-foot limitation was originally 

selected because it corresponded to the dam height set by 

Congress in the National Dam Inspection Act, 33 U.S.C. s467a- 

467e, as the upper limit for dams to be considered in a "low 

hazard" category. Comments generally pointed out that any 

size limitation based on safety reasons was irrelevant because 

at the time of licensing the Commission must find all dams 
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1 safe and adequate, or capable of being made safe by taking 
I 
I appropriate action as spelled out in the licensing order 

l and instrument. The Commission agrees and also notes that, 

for an existing but unlicensed project which is subject to 

our jurisdicfion, the public health, safety, and welfare are 

better served by procedures which allow the-swift 

issuance of a license for that project, but requiring the 

owner to take actions to make the project safe -undera penalty 

of law, than by a more cumbersome and lengthy licensing 

process,required bya dam height limit. ~ h u s ,  the Commission 

is eliminating the dam height criterion. 

The final'suggestion common to many of the comments 

was t.hat the 10-acre'reservoir size limitation was too 

restrictive. This limitation was based upon Section 2 of 

the Fish and Wildlife Coordination Act (FWCA). - 3/ Upon 

further review, the Commission concludes that the consultation 

requirements of the FWCA will be satisfied by its solicitation 

of the relevant federal and state agencies' comments by 

means of forwarding to those agencies a copy of the public 

notice of the application for license. The public notices, 

which are issued pursuant to the Federal Power Act, - 4 /  will 

explicitly solicit comments. The Commission also notes that 

these federal and state agencies are given a prior opportunity 

for comment and input on the proposed project very early in 

the process, because the. short-form procedures require the 

applicant to consult with these agencies and include evidence 

of such consultation as part of the application submitted to 

the Commission. Furthermore, the agencies may obtain copies 

of the appli'cation from thc: Commission or the applicant upon 

request. Therefore, the. Csmmission has decided to eliminate 
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the criterion relating to reservoir size for projects that 

would otherwise be eligible for a short-form license (minor). 

Finally, some comments suggested certain other changes 

in t'he new proceduresf-- such as making them applicable 

to applications for relicensing and requiring only that a 

water quality certificate be applied for at the time of 

license application to this Commission, rather than be 

included with the short-form application. Those and other 

minor suggested changes have been made. In addition, the 

Commission is extending the new procedure to qualifying 

existing license applications already on file, as'well as 

to future filings. 

As a result of the changes discussed above, all existing 

"minor" license applications will be processed under the new 

short-form license (minor) procedures. Thus, the amendments 

to Commission regulations made below generally delete the 

existing sections dealing with "minor" licenses and substitute 

new sections for short-form ,licenses (minor). While some 

section numbers may thus be different from those in the notice 

of proposed rulemaking, the. sections themselves are 'essentially 

the same. 

The short-form license (minor) procedures in the notice 

of ,proposed rulemaking also contained proposed new' Forms L-22 

and L-23, which were license order formats containinq, -- inter aiia, 

standard license articles. The expansion of the short-form 

license (minor) procedures to cover all minor projects obviates 

the need for any new forms. For standard license articles 
f for short-form licenses (minor), the Commission will select 

the appropriate form from the current Forms L-9, L-12, and 

L-14 through L-19 (revised October, 1975) applicable to minor 

projects. /See - 18 CFR 22.9 and Order No. 540, 40 F.R. 51998 

(November 7, 1 9 7 5 ) y  - For information, a typical format for a 

sncrt-form lice-isc (n:irror) 1,s a t t a c t \ e d  as r,ppendix A t.o this 
QT&. 
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The Commission is making these amendments effective 

, immediately. Because the amendments reduce the filing 

requirements in a certain type of application, they involve 

a substantive rule which relieves a restriction and are 

not required to be published thirty days prior to their 

effective date. 

(Federal Power Act, as amended, 16 U . S . C .  s792 

et -- seq., Department of Energy Organization Act, Pub. L. 

95-91, E.O. 12009, 42 F.R. 46267.) 

FOP the reasons. stated above, Parts 3, 4 ,  16, and 131 

of Chapter I, Title 18, Code of Federal Regulations, are 

amended as set forth below, effective immediately. 

By the Commission. 

(S E A L) 

Kenneth F. Plumb, 
Secretary . 



D o c k e t  N o .  RM78-9 

1. S e c t i o n  3 . 1 1 4  i s  amerided b y  r e v i s i n g  p a r a g r a p h  ( b )  

t o  read: 

3 3 . 1 1 4  L i c e n s e s  ----- 
' * * * * * 

( b )  A p p l i c a t i o n s  u n d e r  t h e  F e d e r a l  P o w e r  A c t  f o r  

l i c e n s e  a u t h o r i z i n g  c o n s t r u c t i o n  o f  p r o j e c t s ;  f o r  l i c e n s e  

f o r  c o n s t r u c t e d  p r o j e c t s ;  a n d  f . o r  r e n e w a l  o f  l i c e n s e s  f o r  

p r o j e c t s  are  p r o c e s s e d  i n  t h e  m a n n e r  s t a t e d  i n  5 3 . 1 1 3 .  

2 .  P a r t  4  is a m e n d e d  b y  r e v i s i n g  5 4 . 6 0  t o  r e a d :  

8 4 . 6 0  C o n t e n t s  

E a c h  a p p l i c a t i o n  f o r  a s h o r t - f o r m  l i c e n s e  ( m i n o r )  f o r  

a w a t e r  p o w e r  p r o j e c t  h a v i n g  i n s t a l l e d  c a p a c i t y  o f  2 , 0 0 0  

h o r s e p o w e r  ( 1 , 5 0 0  kW) or less, w h e t h e r  c o n s t r u c t e d  or  t o  b e  

c o n s t r u c t e d ,  s h a l l  c o n f o r m  t o  2 1 3 1 . 6  o f  t h i s  c h a p t e r  a n d  s h a l l  

b e  f i l e d  i n  a c c o r d a n c e  w i t h  5 4 . 3 1  o f  t h i s  c h a p t e r .  

3 .  P a r t  1 6  . i s  a m e n d e d  by r e v i s i n g  316.. 1 2  t o  r e a d :  

8 1 6 . 1 2  R e n e w a l  o f  m i n o r  or m i n o r  par t  l i c e n s e  or 

s h o r t - f o r m  l i c e n s e  ( m i n o r )  n o t  s u b j e c t  t o  -------.----.---- -.----.- -- 
s e c t i o n s  1 4  a n d  1 5  

A l i c e n s e e  w h o s e  m i n o r  o r  m i n o r  p a r t  l i c e n s e  o r  s h o r t - f o r m  

l i c e n s e  ( m i n o r )  i s  n o t  s u b j e c t  t o  s e c t i o n s  1 4  a n d  1 5  o f  t h e  

A c t  a n d  who w i s h e s  t o  c o n t i n u e  o p e r a t i o n  o f  t h e  p r o j e c t  a f t e r  

t h e  e n d  o f  t h e  l i c e n s e  t e r m  s h a l l  f i l e  a n  a p p l i c a t i o n  f o r  a 

"new l i c e n s e "  1 y e a r  p r i o r  t o  t h e  e x p i r a t i o n  o f  t h e  o r i g i n a l  

l i c e n s e  i n  a c c o r d a n c e  w i t h  a p p l i c a b l e  p r o v i s i o n s  o f  P a r t  4 

o f  t h i s  c h a p t e r .  E a c h  a p p l i c a t i o n  f o r  new l i c e n s e  u n d e r  

t h i s  s e c t i o n  s h a l l  c o n f o r m  t o  3 1 3 1 . 6  o f  t h i s  c h a p t e r ,  a n d  s h a l l  

set f o r t h  a l l  i n f o r m a t i o n  a n d  e x h i b i t s  p r e s c r i b e d  . i ~  3 4 . 6 0  of 

t h i s  c h a p t e r .  

4 .  P a r t  1 3 1  i s  amendGd b v  r e v i s i n q  S i 3 1 . 6  t o  r e a d :  
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1. A p p l i c a n t ' s  f u l l  name a n d  a d d r e s s :  

- --------- 
( Z i p  C o d e )  

2 .  L o c a t i o n  of P r o j e c t :  

S t a t e :  - ------ C o u n t y :  

Nearest town:  ---------- Water body:  

3 .  P r o j e c t  d e s c r i p t i o n  a n d  p r o p o s e d  mode o f  o p e r a t i o n  

( r e f e r e n c e  t o  E x h i b i t s  K a n d  L ,  a s  a p p r o p r i a t e ) :  

( c o n t i n u e  o n  s e p a r a t e  s h e e t ,  i f  n e c e s s a r y )  

4 .  L a n d s  o f  t h e  U n i t e d  S t a t e s  a f f e c t e d  ( shown o n  E x h i b i t  K) 

( N a m e )  ( A c r e s )  

a .  N a t i o n a l  F o r e s t  ------- 
. b .  I n d i a n  R e s e r v a t i o n  ----- - 

c .  P u b l i c  L a n d s  Under  

J u r i s d i c t i o n  o f  --.- - 
d .  O t h e r  --------- -- 
e .  T o t a l  U.S. L a n d s  - - 
f .  Check  a p p r o p r i a t e  box :  

- 
// S u r v e y e d  / / U n s u r v e y e d  l a n d  i n  p u b l i c - l a n d  -- - 

s ta te :  

(1) I f  s u r v e y e d  l a n d  i n  p u b l i c - l a n d  s t a t e  p r o v i d e  t h e  

f o l l o w i n g :  

S e c t i o n s  a n d  s u b d i v i s i o n s :  --- 
Range - - -  --- Townsh ip :  - 
P r i n c i p a l  b a s e  a n d  m e r i d i a n :  

( 2 )  I f  u n s u r v e y e d  o r  n o t  i n  p u b l i c - l a n d  s t a t e ,  see 

I t e m  8 o f  i n s t r u c t i o n s :  ---- 
5.  P u r p o s e s  o f  p r o j e c t  ( u s e  o f  power  o u t p u t ,  e t c . )  
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6 .  Construction of the project is planned to start 

months from the date of it will be completed within 

issuance of license. 

7. List here and attach copies of State water permits or other 

permits obtai&ed authorizing the use or diversion of water, 

or authorizing (check appropriate box) : - 
/ - / the construction, operation, and maintenance 
// the operation and maintenance - 

of the proposed project. 

8. Attach an environmental report prepared in accordice 

with the requirements set forth in the Instructions for 

Completing Application for Short-Form License (Minor), 

below. 

9. Attach Exhibits K and L drawings. 

10. State of ---- 
ss: County of . - . - - - - - - -  , ---- 

being duly sworn, depose(~) and say(~) that the contents of 

this application.are true to the best of knowledge or 

belief and that (check appropriate box) 
-- 

1-7 is (are) a citizen(~) of the united States - 
/ / all members of the association are citizens of the - 

United States 

~7 is (are) the duly appointed agent (s) of the 
state (municipality) (corporation) .(a~sOd&.Ul) 

and has (have) signed this application this - day of I 

(Applicant (s) ) 
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BY - 
S u b s c r i b e d  and sworn t o  b e f o r e  m e ,  a N o t a r y  P u b l i c  o f  t h e  

S t a t e  o f  I --.-- , t h i s  - d a y  o f  

- -- - 

( N o t a r y  P u b l i c )  
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INSTRUCTIONS FOR COMPLETING APPLICATION 

FOR SHORT-FORM LICENSE (MINOR) 

GENERAL -- 
1. This application may be used if the proposed or 

existing proj.ect will have or has a total generating capacity 

of not more than 1,500 kW (2,000 horsepower). Advice regarding . 

the proper procedure for filing should be requested from the 

Federal Energy Regulatory Commission in Washington, D. C.; or 

from one of the Commission's Regional Offices in Atlanta, 

Chicago, Fort Worth, New York, or San Francisco. 

2. This application is to be completed and filed in 

an original and nine copies with the Federal Energy.Regu1atory 

Commission, 825 N. Capitol Street, N.E., Washington,. D. C. 

20426. Each of the original and the nine copies of the 

application is to be accompanied by: 

a. One copy each of Exhibits K and L described below- 

b. One copy each 0f.a state water quality certificate 

pursuant to Section 401 of the Federal Water 

Pollution Control Act (or evidence that this 

certificate is not needed), and any water.rights 

certificate or similar evidence required by 

state law relating to use or diversion of water. 

In lieu of submitting a copy of a Section 401 

certificate (or other certificate), evidence that 

applications for these certificates have been 

filed with appropriate agencies, or that such 

certificates are not necessary, will be adequate 

to begin FERC processing of the application. 

c. One copy each of any other state approvals necessary. 

(Applicant should contact the state natural resources 

department or equivalent to ascertain whether any 

such approvals are necessary.) 
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d. One copy of Applicant's environmental report, 

described below. 

3. Applicant is requi.red to consult with appropriate 

Federal, State,rand local resources agencies during the 

preparation of the application and provlde interested 

agencies with the' opportunity to comment on the proposal 

prior to its filing with the Commission. The cDmments 

of such agencies must be attached to the application when 

filed. A list of agencies to be consulted can be obtained 

from the Commission's main office or the appropriate regional 

off ice. 

4. *No work may be started on the project until 

receipt of a signed license from the Commission. The 

application itself does not authorize entry upon Federal 

land .for any purpose. If the project is located in part or 

in whole upon Federal land, the Applicant should contact the 

appropriate land management agency regarding the need to 

obtain a right-of-way permit. As noted above, other state 

or Federal permits may be required. 

5. An applicant must be: a citizen or association of 

citizens of the United States; a corporation organized under 

the laws of the united States or a State; a State; or a 

municipality. 

(a) If the applicant is a natural person, include an 

. affidavit of United States citizenship. 

(b) If the applicant is an association, include one 

ver.ifi-ed copy 8f its articles of. association. 

If there are no articles of association, that 

fact shall. be stated over the signature of each 

member of the associat.ion. Also include a 

complete list of rnernhers and a .;+atemen.t of. the 

citi~enship of each i~ an affidavit by one of 

them. 
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(c) If the applicant is a corporation, include one copy 

of the charter or certificate and articles 

of incorporation, 'with all the amendments, 

duly certified by the secretary of state of 

the State where organized, and one copy of the 

by-laws. If the project is located in a 

state other than that in which the corporation 

is organized, include a certificate from the 

secretary of state of the State in which the 

project is located showing compliance with 

the laws relating to foreign corporations. 

(dl If the applicant is a state, include a copy of 

the. laws under the authority of which the 

application is made. 

(el If 'the applicant is a municipality as defined 

in the Federal Power Act, include one copy of 

its charter or other organization papers, duly 

certified by the secretary of state of the State 

in which it is located, or other proper authority. 

Also inc1,ude a copy of the State laws authorizing 

the operations contemplated by the application; 

Include a copy of all minutes, resolutions of stockholders 

or directors, or other representatives of the applicant, 

properly attested, authorizing the filing of the application. 

This information can be,provided by a letter attached to .the 

application. 

6. If the stream or water body is unnamed, give the name 

o E  the nearest named stream or water body to which it is 

tributary. 
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7.  T h e  p r o j e c t  d e s c r f p t i o n  ( a p p l i c a t i o n  i t em3 ) s h a l l  

i n c l u d e ,  a s  a p p r o p r i a t e :  t h e  number  o f  g e n e r a t i n g  u n i t s ,  

i n c l u d i n g  a u x i l i a r y  u n i t s ,  t h e  c a p a c i t y  o f  e a c h  u n i t ,  a n d  

p r o v i s i o n s ,  i f  a n y , ,  f o r  f u t u r e  u n i t s ;  t y p e  o f  h y d r a u l i c  

t u r b i n e ( s ) ;  a d e s c r i p t i o n  o f  how t h e  p l a n t  i s  t o  b e  o p e r a t e d ,  

manua l  o r  a u t o m a t i c ,  a n d  w h e t h e r  t h e  p l a n t  is  t o  b e  u s e d  f o r  

p e a k i n g ;  e s t i m a t e d  a v e r a g e  a n n u a l  g e n e r a t i o n  i n  k i l o w a t t - h o u r s  

or  m e c h a n i c a l  e n e r g y  e q u , i v a l e n t ;  e s t i m a t e d  a v e r a g e  h e a d  o n  t h e  

p l a n t ;  r e s e r v o i r  s u r f a c e  area i n  acres a n d ,  i f  known, t h e  n e t  

a n d  g r o s s  s t o r a g e  c a p a c i t y ;  estimated h y d r a u l i c  c a p a c i t y , o f  

t h e  p l a n t  ( f l o w  t h r o u g h  t h e  p l a n t )  i n  c u b i c  f e e t  p e r  s e c o n d ;  

estimated a v e r a g e  f l o w  o f  t h e  s t r e a m  or  w a t e r ' b o d y  a t  t h e  

p l a n t  o r  p o i n t  o f  d i v e r s i o n ;  s i z e s ,  c a p a c i t i e s ,  a n d  c o n s t r u c t i o n  

materials,  as a p p r o p r i a t e ,  o f  p i p e l i n e s ,  d i t c h e s ,  f l u m e s ,  

c a n a l s ,  i n t a k e  f a c i l i t i e s ,  p o w e r h o u s e s ,  dams ,  t r a n s m i s s i o n  l i n e s ,  

etc. ;  a n d  e s t i m a t e d  cost of .the p r o j e c t .  

8. I n  t h e  case o f  u n s u r v e y e d  p u b l i c  l a n d , ' o r  l a n d  n o t  

i n  a p u b l i c - l a n d s  s t a t e ,  g i v e  t h e  b e s t  l e g a l  d e s c r i p t i o n  

a v a i l a b l e .  I n c l u d e  t h e  d i s t a n c e  a n d  g e n e r a l  d i r e c t  i o n  f r o m  

t h e  n e a r e s t  c i t y  or t o w n ,  f i x e d  monument ,  p h y s i c a l  f e a t u r e s ,  

e tc .  

9 .  E x h i b i t s  K . a n d  L s h a l l . b e  s u b m i t t e d  o n  s e p a r a t e  

d r a w i n g s .  G r a w i n g s  f o r  E x h i b i t s  K a n d  L. s h a l l  h a v e  i d e n t i f y i n g  

t i t l e  b l o c k s  a n d  b e a r  t h e  f o l l o w i n g  c e r t i f i c a t i o n :  " T h i s  

d r a w i n g  i s  a p a r t  o f  t h e  a p p l i c a t i o n  f o r  l i c e n s e  made by  t h e  

u n d e r s i g n e d - t h i s  d a y  o f  ------ ---- --. , 1 9  

-----. -----.--.---.- - - 
( N a m e  o f  A p p l i c a n t )  
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1 0 .  . The  Commiss ion  r e s e r v e s  t h e  r i g h t  t o  r e q u i r e  

a d d i t i o n a l  i n f o r m a t i o n ,  q r  a n o t h e r  f i l i n q  p r o c e d u r e , i f  d a t a  

p r o v i d e d  i n d i c a t e  s u c h  a c t i o n  to  b e  a p p r o p r i a t e .  

EXHIBIT K-PROJECT LANDS AND BOUNDARIES ------ -------- ------ -- 
1. The E x h i b i t  K is a p l a n i m e t r i c  map s h o w i n g  t h e  

p o r t i o n  of t h e  stream d e v e l o p e d ,  t h e  l o c a t i o n  o f  a l l  p r o j e c t  

w o r k s ,  a n d  o t h e r  i m p o r t a n t  f e a t u r e s ,  s u c h  as :  t h e  dam o r  

d i v e r s i o n  s t r u c t u r e ,  r e s e r v o i r  p i p e l i n e ,  p o w e r p l a n t ,  access 

roads, t r a n s m i s s i o n  l i n e s ,  p r o j e c t  b o u n d a r y ,  p r i v a t e  l a n d  

o w n e r s h i p s  ( c l e a r l y  d i f f e r e n t i a t e  b e t w e e n  f e e  o w n e r s h i p  a n d  

l a n d  o v e r  w h i c h  a p p l i c a n t  o n l y  owns  a n  e a s e m e n t ) ,  a n d  F e d e r a l  

l a n d  b o u n d a r i e s  a n d  i d e n t i f i c a t i o n s .  

2 .  The  map s h a l l  b e  a n  i n k  d r a w i n g  or d r a w i n g  o f  

s i m i l a r  q u a l i t y  o n  a s h e e t  n o t  smal ler  t h a n  .8  i n c h e s  by ------------ 
10-1/2 i n c h e s ,  d r a w n  t o  a scale n o  sma.ller t h a n  o n e  i n c h  

e q u a l s  1 , 0 0 0  f e e t .  Ten l e g i b l e  p r i n t s  s h a l l  b e  s u m b i t t e d  

w i t h  t h e  a p p l i c a t i o n . .  upon r e q u e s t  a f t e r  r e v i e w  o f  t h e  

a p p l i c a t i o n ,  t h e  t r a c i n g  m u s t  b e  s u b m i t t e d .  

3 .  The  p r o j e c t  b o u n d a r y  s h a l l  be d r a w n  o n  t h e  map so 

t h a t  t h e  r e l a t i o n s h i p  o f  e a c h  p r o j e c t  f a c i l i t y  a n d  r e s e r v o i r  

t o  o t h e r  p r o p e r t y  l ives  c a n  be d e t e r m i n e d .  The  b o u n d a r y  s h a l l  

e n c l o s e  a l l  p r o j e c t  woxks ,  s u c h  as t h e  dam, reservoir, p i p e -  

l i n e s ,  r o a d s ,  p o w e r h o u s e ,  a n d  t r a n s m i s s i o n  l i n e s .  The  

b o u n d a r y  s h a l l  be set a t  t h e  minimum f e a s i b l e  d i s t a n c e  f r o m  

p r o j e c t  w o r k s  n e c e s s a r y  to  a l l o w  o p e r a t i o n  a n d  m a i n t e n a n c e  

of t h e  p r o j e c t  a n d  c o n t r o l  o f  t h e  s h o r e l i n e  a n d  r e s e r v o i r .  

T h e  d i s t a n c e  i n  feet f r o m  each p r i n c i p l e  f a c i l i t y  t o  t h e  

b o u n d a r y  s h a l l  be shown.  T h e  p r o j e c t  b o u n d a r y  s h o u l d  h~ a s u r -  

v e y e d  l i n e  w i t h  s t a t e d  c o u r s e s  a n d  d i s t a n c e s .  A t a p e - c o m p a s s  

s u r v e y  i s  a c c e p t a b l e .  T r u e  n o r t h  s h a l l  be i n d i c a t e d  on  t h e  map 
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The a r e a  o f  F e d e r a l  l a n d  i n  acres w i t h i n  t h e  p r o j e c t  

boundary s h a l l  be  shown. The a p p r o p r i a t e  F e d e r a l  agency  

s h o u l d  b e  c o n t a c t e d  f o r  a s s i s t a n c e  i n  d e t e r m i n i n g  t h e  F e d e r a l  

l a n d  a c r e a g e .  Fo r  c l a r i t y ,  u s e  i n s e t  s k e t c h e s  t o  a  l a r g e r  

scale t h a n  t h a t  u sed  for  t h e  o v e r a l l  map t o  show r e l a t i o n -  

s h i p s  o f  p r o j e c t  works,  n a t u r a l  f e a t u r e s ,  and  p r o p e r t y  l i n e s .  

4 .  Show one o r  more t i e s  by d i s t a n c e  and  b e a r i n g  f rom 

a d e f i n i t e ,  i d e n t i f i a b l e  p o i n t  or p o i n t s  on  p r o j e c t  works 

o r  t h e  p r o j e c t  boundary t o  e s t a b l i s h e d  c o r n e r s  o f  t h e  

p u b l i c  l a n d  s u r v e y  o r  o t h e r  s u r v e y  monuments, i f  a v a i l a b l e .  

5. I f  t h e  p r o j e c t  a f f e c t s  unsurveyed F e d e r a l  l a n d s ,  

t h e  p r o t r a c t i o n  of  t ownsh ip  and s e c t i o n  l i n e s  s h a l l  be  shown. 

Such p r o t r a c t i o n s ,  whenever a v a i l a b l e ,  s h a l l  be t h o s e  

r e c o g n i z e d  by t h e  agency.  o f  . t h e  Un i t ed  S t a t e s  h a v i n g  j u r i s -  

d i c t i o n  o v e r  t h e  l a n d s .  On unsurveyed l a n d s ,  show t ies by 

d i s t a n c e  and b e a r i n g  t o  f i x e d  r e c o g n i z a b l e  o b j e c t s .  

6 .  I f  t h e  p r o j e c t  u s e s  b o t h  F e d e r a l  and p r i v a t e  l a n d s ,  

t h e  d e t a i l e d  s u r v e y  d e s c r i p t i o n s  d i s c u s s e d  above  f o r  t h e  

p r o j e c t  boundary a p p l y  o n l y  t o  F e d e r a l  l a n d s .  G e n e r a l  

l o c a t i o n  d a t a  and an app rox ima te  p r o j e c t  boundazy w i l l  n o r m a l l y  

s u f f i c e  f o r  p r o j e c t  works on p r i v a t e  l a n d s .  

EXHIBIT L-PROJECT STRUCTUXES ------- AND EQUIPMENT 
1. The e x h i b i t  s h a l l  be  a s i m p l e  i n k  drawing  or  drawing  

o f  s i m i l a r  q u a l i t y  on a  s h e e t  ------ no smaller t h a n  8 i n c h e s  by 
I 

10-1/2 i n c h e s ,  drawn t o  a  scale no  smaller t h a n  one  i n c h  

e q u a l s  50 f e e t  f o r  p l a n s  and  p r o f i l e s ,  and  one  i n c h  e q u a l s  

1 0  f e e t  f o r  s e c t i o n s .  Ten l e g i b l e  p r i n t s  s h a l l  be  s u b m i t t e d  

w i t h  t h e  a p p l i c a t i o n .  Upon r e q u e s t  a f t e r  i n i t i a l  r ev i ew 

of  t h e  a p p l i c a t i o n ,  t r a c i n g s  must be  s u b m i t t e d .  
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2. The drawing shall show a plan, elevation, and section 

of the diversion structure and powerplant. Generating and 

auxiliary equipment proposed should be clearly and simply 

depicted and described. Include a north arrow on the plan 

view. 

ENVIRONMENTAL REPORT -----'----.--- 
The environmental report should be consistent with 

the scope of the project and the environmental impacts of 

the proposed action; e.g., - authorization to operate and 

maintain an existing project, or a project using an existing 

dam or other facility, would require less detailed infor- 

mation than authorization to construct a new project. The 

environmental report shall set forth in a clear and concise 

manner : 

(1) A brief description of the project and the 

mode of operation, - i.e., run-of-river, peaking 

or 0the.r specific. mode. 

( 2 )  A description of the environmental setting 

in and near the project area, to include vegetative 

cover, fish and wildlife.resources, water quality 

and quantity, land and water uses, recreational 

use, socio-economic aspects, historical and 

axcheological resources, and visual resources. 

Special attention shall be provided endangered 

and threatened plant and animal species, critical 

habitats, and sites eligible for or included on 

the National Register of Historic Places. 

Assistance in the preparation of this information 

may be obtained from state natural resources 

departments and from local offices of Federal 

nat.ura1 resources agencies. 
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( 3 )  A description of the expected environmental 

impacts resulting from the continued operation 

of an existing project, or from the construction 

and operation of a new project or a project using 

an existing dam or other existing facility. Include 

a discussion of specific measures proposed by 

the Applicant and others to protect and enhance 

environmental resources and to mitigate adverse 

impacts of the project on the environmental 

resources and values, the cost of those measures, 

and the party undertaking to implement those 

measures if other than the Applicant. 

( 4 )  A description of alternative means of obtaining , '  

an amount of power.equivalent to that,provided 

by the project in the event that construction' 

or continued operation of the project is not 

authorized. 

(5) A description of the steps taken by the Applicant 

in consulting with Federal, state, and local 

aqencies during the preparation of the environmental 

report. Indicate which agencies have received 

the final report and provide copies of letters 

containing the comments of those aqencies. 
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION 

SHORT-FORM LICENSE (MINOR) 

Before ~ommissi&ners: 

Project No. 

ORDER ISSUING SHORT-FORM LICENSE 
( 1 

An application was filed on --.-.-. and 

supplemented on by -- ---- -------- - 
for a short-form license (minor) 

for a water power project. 

~ssuande of a license for the project is in the public 

interest and in conformance with all applicable provisions of 

the Federal Power Act. 

The Commission orders: ------ 
(A) This license is issued to --.- - .-.- -- 

I ------------- (Liccnscc) of --- 
for a period effective the first day of' the month in which 

this order is issued, and terminating ------ 
for /'construction, - operation, and maintenance" or "operation 

and maintenance", as suitable7 - of Project No. ------ 
located on -- -------. - -------- - ----. , ["tributary 

of the - - - -  _ - - - - . - - , - - . - - . - -  -' - 7 subject to the 
terms and conditions of the Federal Power Act, insofar as not 

expressly waived here, which Act is incorporated by reference 

as part of this license, and subject to such rules and 

regulations as the Commission issues or prescribes under the 

provisions of the Act. 
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( B )  T h i s  p r o j e c t  c o n s i s t s  o f :  

( i )  A l l  l a n d s  c o n s t i t u t i n g  t h e  p r o j e c t  a r e a  a n d  

e n c l o s e d  b y , t h e  p r o j e c t  b o u n d a r y ,  t o  t h e  e x t e n t  o f  

t h e  L i c e n s e e ' s  i n t e r e s t s  i n  t h o s e  l a n d s .  The p r o j e c t  

a r e a  a n d  t h e  p r o j e c t  b o u n d a r y  are shown a n d  d e s c r i b e d  

by c e r , t a i n  E x h i b i t  K d r a w i n g ( s 1 ,  FERC N O ( S ) .  ' # -- 
whicn  a l s o  fo rm p a r t  of t h e  a p p l i c a t i o n  fo r  l i c e n s e .  

( i i )  P r o j e c t  works  c o n s i s t i n g  o f :   works l i s t e d 7  - 
The l o c a t i o n ,  n a t u r e ,  a n d  c h a r a c t e r  o f  t h e s e  p r o j e c t  

works  a r e  more s p e c i f i c a l l y  shown and  d e s c r i b e d  by t h e  

e x h i b i t  c i t e d  a b o v e  a n d  by E x h i b i t  L d r a w i n g ( s 1 ,  FERC 

N o ( s )  . ----- -.--.- - , which  also form P a r t  of t h e  

a p p l i c a t i o n  f o r  l i c e n s e .  

( i i i )  A l l  o f  t h e  s t r u c t u r e s ,  f i x t u r e s ,  e q u i p m e n t ,  

o r  f a c i l i t i e s  u s e d  or u s e f u l  i n  t h e  m a i n t e n a n c e  a n d  

o p e r a t i o n  o f  t h e  p r o j e c t  a n d  l o c a t e d  i n  t h e  p r o j e c t  

a r e a ,  and  a n y  o t h e r  p r o p e r t y  u s e d  or  u s e f u l  i n  c o n n e c t i o n  

w i t h  t h e  p r o j e c t  o r  a n y  p a r t  o f  i t ;  t o g e t h e r  w i t h  a l l  

r i p a r i a n  or o t h e r  r i g h t s ,  t h e  u s e  o r  p o s s e s s i o n  o f  

which is  n e c e s s a r y  o r  a p p r o p r i a t e  i n  t h e  m a i n t e n a n c e  

or o p e r a t i o n  o f  t h e  p r o j e c t .  

The e x h i b i t s  d e s i g n a t e d  a n d  d e s c r i b e d  above  i n  t h i s  

p a r a g r a p h  (B)  are a p p r o v e d  a n d  made a p a r t  o f  t h e  l i c e n s e .  

(C) P u r s u a n t  t o  S e c t i o n  1 0 ! i )  o f  t h e  F e d e r a l  Power A c t ,  

i t  i s  i n  t h e  p u b l i c  i n t e r e s t  t o  w a i v e  t h e  f o l l o w i n g  S e c t i o n s  

o f  P a r t  I '  o f  t h e  A c t ,  bnd t h e y  are e x c l u d ~ d  f rom t h e  l i c e n s e :  

4 (0) , e x c e p t  t h e  s e c o n d  s e n t e n c e  re1 . ting t o  free 

access by t h e  Commiss,ion d r  i ~ s  at3enta ::c t?ie pl t : :ec t  

works  a n d  p r o J e c t .  r e c o r d s ;  4 ( e  , in : - .a far  zs  it 

r e l a t e s  to a p p r o * ~ a l  of i?ia::s !::: the C3.Fl.ieT ;..i !?r.,~i'.l?c:-r.% ' 

ancj cne Sr!crr:. .-:! r -  .., e . I ; , ,  ; j ; ; , . . ~ .  5 . -  ... r .:. . 7- 
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relates to depreciation reserves; 10(d); 10(f); 

11; 12; 14, except insofar as the power, of 

condemnation is reserved; 15; 16; 18;except: 

as it relates to fishways; 19, 20; 21; 22; and 23(a), 

insofar as it relates 'to the determination of 

fair value. 

(Dl This license is also subject to the terms and 

conditions designated Articles 1 through in Form L- - I 
entitled I 

---------I_---------- 

attached to and made a part of this license. This license is 

also subject to these additional special terms and conditions: 

/any - special articles7 

( E l  This order shall become final 30 days from the date 

of its issuance unless an application for rehearing shall be 

filed as provided in Section 313(a) of the Federal Power Act, 

and failure to file such an application shall constitute 

acceptance'of this license. The acknowledgement of acceptance 

attached to this license shall be signed for the Licensee and 

returned to the Commission within 60 days from the date of 

issuance of this order. 

By the Comrnis s ion. 

Secretary 
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I N  TESTIMONY of ( i t s )  acknowledgement of acceptance of 

a l l  of the  terms and conditions of t h e  foregoing order ,  

, t h i s  day of # 

(Name) 

19-, has caused h i s  ( i t s  corpora te)  name t o  be signed he re to  

(by 

i t s  Pres ident ,  and i t s  corporate s e a l  

t o  be a f f ixed  he re to  and a t t e s t e d  by J 

i t s  Secre tary ,  pursuant 

t o  a r e so lu t ion  of i t s  Board of Directors  duly adopted on the  

, 19-, a c e r t i f i e d  day of 

copy of the  record of which i s  at tached he re to ) .  

( ~ t t , e s  t : 

Secretary) 

Note: 

Execute i n  quadruplicate.  Statements wi th in  brackets  apply 
only t o  corporat ions,  munic ipa l i t ies  and associa t ions  of 
c i t i z e n s .  
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To Section 6: LEGAL AND REGULATORY FEASIBILITY 

SAMPLES OF EXEMPTION APPLICATIONS 

Energy Research & Applications. Inc. 
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a ' '  8 olitan Water District of !!&&~"ef~, ndalifornia 
<ti; i. ;iAL ENERGY 

/. REGULATORY ' . 

Office of the General Manager Cwk%@! 16, 1978 

.,. . . . . . . .  . . .  Secretary .-' . 
A .  Federal Energy ReguEatsry Cszxmission 
, 

'. 825 North Capitol.  Street 
... !. Washington, D. C e ,  . . .  20426 

Dear Sir: 

RECEIVED 
b 

BEG 2 6 l973 1 ' 

DlllSlOlE OI RWfLm 
'+ . . 1 

..Licensing Exemptions Request 

The Metropolitan Water District of Southern Cali- 
fornia (hereinafter referred to as "Metropolitan") is a 
municipality within the meaning sf the Federal. Power A c t .  

0 It is incorporated pursw-f to the Metropolitan Water District ' 

A c t  originally enacted by the California Legislature in 1927 
and reenacted in 1969 (California Stats. 1969, Chapter 209, as.' 
amended). It functions as a supplier of supplemental water 

. . . .  pumped from the Colorado River and the Sacramento-San Joaquin 
. .? Delta whish it wholesales through a major water distribution 
.. - 

. i  i 

system to 27 member publie agencies thzoughout Southern C s l i -  
.... 

. i foraia. It has recently become feasible to install hydroelectric 
. . ,. . . . . .  power. plants on Metropolitan's . . . .  water . . .  distribution pipelines. 

. . .  . - . .  . . 
:. !' . - 

. - :'-ex,*. . - . . . . . .  . . .  - . - .  - r ,  . . . . . .  . . . . . .  -. . . .... - .. . . .:.:. . .  . . .  . . -. .. . . .  -. . '  _._ _.. . . .  ' A s  you, &re aware, ~~'4018.passed by Congress has re- 
. . . .  <. 

. . . .  ..: :. .. - :emf ly been signed by +he President.:: Section 213 of this legis- 
. . .  : lation amends the Federal Power A c t  by adding Section 30 providing 
2. . authority forthe.,Cornmission togrant exemptions from the licens-. 

h g  requirements-..to : .- . . 
. . . . 

4. ' 
" . ! ,..;.::., . 

.... .. , .. any facility <not including any dam or 
other impoundment) constructed, operated, or main- 

i 
k: 
v 

. tained for the generation of electric power which 
. 'A 

'2. 
the Commission determines, by rule or order 

-. 
:!. . " 61) is located en' non-Federal lands., . 
i :  and , 

" ( 2 )  utilizes for such generation only 
the hykoelectric potential of a manmade con- 
duit, which is operated for the distribution 
of water for agricultural, muxiicipaf, or in- 
dustrial consumption and not primarily for 



,' The Metropolitan Waler Districl o f  Southern California 

Secretary, Federal Energy 
i Regulatory Commission -2- November 16, 1 9 7 8  . 

. . 

the generation of e l e c t r i c i t y .  

"(b) The Conmission may not grant  any exemp- 
t ion  under subsection (a)  t o  any . f a c i l i t y  the in- 
s t a l l e d  capacity of which exceeds 15 megawatts." 

Metropolitan believes t h a t  ce r t a in  hydroelectric 
plants it is p l a m h g  t o  constxuct on its pipelines f a l l  
within t h e  c r i t e r i a  of the  s t a t u t e  and hereby makes applica- 
t ion  t h a t  exemptions be issued fo r  those plants  which a re  
ident i f ied  as: . . 

1. Greg Avenue Power Plant  

2 ,  Lake Xathews Power Plant  

3. San D i m a s  Power Plant  

4 . .  Yorba ~ i n d a '  power Plant  

5. Foothi l l  Feeder Power Plant  
! 

The p lant  locations a r e  s h o m o n . ~ x h i b i t  A, attacned hereto. 

The f a c t s  jus t i fying the exemptions a r e  a s  follows: 

1. Type of f a c i l i t y  

The exemptions are sought only fo r  f a c i l i t i e s  other  
than dams and other  impoundments. The proposed f a c i l i t i e s  will 
perform the same function as existing pressure-control f a c i l i t i e s  
on Metrspsbitan's pipeline system, except t h a t  electrical energy 
w i l l ,  be produced . (See : Exhibit A,. 1 

2. ' Locations 

The f a c i l i t i e s  w i l l  be located on non-Federal lands. 
The lands used a r e  e i t h e r  owned by Metropolitan o r  an easement 
fo r  t h e i r  use was obtained. The boundaries of the  land a r e  
shown on the a e r i a l  photo si te plans irrcluded a s  Exhibit B. 

3 .  Hydroelectric potent ia l  from water d is t r ibut ion  s.ystem 

The plants  w i l l  u t i l i z e  f o r  generation only the hydro-, 
e l e c t r i c  potent ia l  of manmade conduits operated f o r  the d i s t r i -  
bution of water f o r  agr icu l tura l ,  municipal, o r  indus t r i a l  
consmption'and w i l l  not  be operated primarily fo r  the  genera- 
t ion  of e l e c t r i c i t y ,  .' 



The Metropolitan Water Districi of Southern Caliiornia 

Secretary, Federal Energy 
Regulatory Commission -3- November 1 6 ,  1978 

I .  A 

r :  Metropolitan is authorized under Sections 130(c.) and 
. .. 

132 of its incorporating act to sell water at wholesale for 
.. i mux~icipal, industrial and agricultual purposes. It exercises 
8 this authority by distributing water for the authorized pur- 
. i <* . .. . ". 

poses through the pipeline system shown on Exhibit A. The 
, , .; plants will bd located at various points on the pipelines of 

the water distxibution'system, Installing the facilities allows 
4': . . Metropolitan to use. the flow pressue in its pipelines to produce 
,.. . 

&. 
energy instead of dissipating it as is dons presently. They 

-. .. .. 
could not be ope~eted'principally for the generation of elec- 

.,.. 
.. . . . -  . trieity because they only permit partial  recovery of the large 
.$ amounts of energy used to pump the water into ~etropolitan's 

distribution system. (see: Exhibits F and G titled Hydraulic 
Profile. Colorado River Aqueduct and Hydraulic Profile California. 
Aqueduct respectively.) 

4. Plant capacity. - 
The plants will have installed capacities of less than 

15 megawatts. Page 1 of E-*ibit C shows the current estimate.d 
rated capacities of the'proposed plants. Page 1 and the other 
pages of Exhibit C provide additional information on the power 
generation by the proposed plants. 

In addition to the above criteria for exemption, Sec- 
tion 213 requires the Commission to consult with the United 
States Fish and Wildlife Service and the state agency having 
administration over the fish and wildlife resources of the state 
in which the facility is or will, be located. To assist the 
Commission in these consultations Metropolitan has attached, as 
Exhibits D and E, letters from B o t h  the Fish and Wildlife Service 
and the Depar-nt of Fish and Game of the California State Re- 
sources Agency indicating both agencies' findings that there 
will be no significant adverse impact upon fish and wildlife 
resources and their habitats by the hydroelectric plants. 

Please note that these facilities are the subject of 
a pending Commission proceeding in Docket No. E-9555. This 
application should not be regarded as affecting in any way 
Metropolitan's position and rights in b a t  proceeding. 

Very txaly yous, 
.n 

J0:mj 
Enclasures: 14 aopies 
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September 20, 1978 

Mr. Kenneth F. Plumb, Secretary 
Federal Energy Regulatory Coonmission 
825 N. Capital Street, N.E. 
Washington, D.C. 20426 

Re: Application for Major License 
Drop No. 1 Power Plant 

Dear Mr. Plumb: 

.Enclosed please find the original and nine conformed 
copies of an application for license to authorize the constructian, 
operation, and maintenance of Turlock Irrigation District's proposed 
3,000 KW Drop No. 1 Power Plant. 

It is the District's understanding that one of the first 
steps in the Comissiohvs evaluation of a proposed project is to 
determine if the project comes within the Cornmission's jurisdiction. 
The District feels that the Commission does not have jurisdiction 
over the proposed project but is submitting this application instead 
of a Declaration of Intent in order to help expedite the process 
in the event the Conranission determines that it does have jurisdictio 

The District would point out that the proposed project: 

(1) Does not occupy in. whole, or in part, lands of the United 
States ; 

(2) Is not Iacated on navigable waters of the United States; 

\ ( 3 )  Daes not utilize surplus water or water power from a 
government dam; and 

( 4 )  Does not affect the interests of interstate commerce. 

The proposed project will be located near the existing outlet 
structure/dam to Turlock Lake on land which will be owned solely by 
the District. Turlock Lake is located in the eastern portion of 
Stanislaus County, California. The Lake is an off-stream re-regulat 
reservoir of 48,740 acre-feet capacity which was constructed in 1913 



Mr. Kenneth F. Plumb, Secretary 
Page 2 
September 20. 1978 

I r r iga t ion  water from Tuolumne River (which carries no commerce) 
is diverted by the  D i s t r i c t  a t  La. Grange Dam i n t o  a seven m i l e  long 
canal t o  t h e  Lake. Water from the Lake is pmposed t o  be released 
through the proposed Drop No. 1 Power Plant  to'the District's main 
i r r i g a t i o n  canal. The diversion canal and the main i r r i g a t i o n  canal 
system were b u i l t  i n  the 1890's. The i r r iga t ion  water which passes 
through the exis t ing  Turlock Lake o u t l e t  stracture/dam is almost 
en t i r e ly  u t i l i z e d  by D i s t r i c t  i r r iga to r s .  Bo commerce is carr ied on 
District's canal system. The proposed project w i l l  not change the 
District's current  operations with regard t o  diversion a t  LaGrange 
Dam and storage and release of water from %lock Lake other  than 
t o  s t a b i l i z e  t h e  l e v e l  of Tuslock Lake at a more constant elevation 
during the  i r r i g a t i o n  season (March 15 t o  October 15 of each year) 
i n  order t o  produce a constant r~aximum head - on the  power plank- 

Unlike the 350,000 XW peaking pow& pro jact in FPC vs Union_ 
Elec t r i c  Company, 381 U.S. 90, 85 S. Ct. 1253 (1965).  no surplus 
energy w i l l  be generated and no energy w i l l  be transmitted i n  intsr- 
s t a t e  commerce. The proposed 3,000 KW Drop Ho. 1 Power Plant will 
be t i e d  i n t o  t h e  Dis+r ic t8s  exis t ing twelve ki lovol t  d i s t r ibu t ion  
g r id  system and a l l  power generated from the plant  w i l l  be d i s t r i b u t  
t o  the  District's e l e c t r i c a l  customers within i ts exis t ing intxa- 
S t a t e  e l e c t r i c a l  service  ama. 

General Manager 
RKM: rp 
Encl. 
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& 
Mr.. Kenneth F. P1 
Fed 
92s 

, Energy 
Capital 

Regul 
Stree 

Washington, D.C. 20426 0 3 !'? - 
\ -  - A  -6 

a -3 
Re: Request for Exemption under Sec, 30 of ~ e d ~ a 1 . ' ~ '  

Power Act of Turlock Irrigation District's 
Drop No. 9 Power Plant - 

Dear -Mr. . Plumb: 

The Turlock Irrigation District respectfully requests that 
the Federal Energy Regulatory Commission grant an exemption ta 
the District from all Federal Power Act licensing requirements 
which might otherwise apply to the District's Drop No. 9 Power 
Plant on the ground that the facility is a conduit hydroelectric 
.facility under the new Section 30 of the Federal Power Act, 

,I . In support of its request for exemption, the District would 

(2 )  The facility will utilize for the generation of electrical • power only the hydroelectric potential of a manmade conduit (i.e., I 
is 

the District's main irrigation canal), which--is operated far the 
distribution of water for agricult\?rplF&dflsumption L * . . ~  and not primarily 
for the generation of electricity..? -' " I 

! 
I 

( 3 )  The District ha$ already consulted with the California 
0 

Department of Fish and Game, the State agenq exercising administra- . .  I 
tion over the fish and wildlife ,resources-:$2. the State of California, 
and has received a favorable wiiten comment on the facility- 
A copy of the Department's comment is enclosed and may also be 
found in Appendix A to the environmental report included in the - i 3 1 
short-forxu minor license application for the facility. 

'G t 1 
( 4 )  A copy o f  a t a  shoe-form minor license application has been \; 

submitted to the U-S, Fish and Wildlife Service for the ~ewice's 
information and comment. A copy of the District's transmittal I -  
letter is enclosed far your information. 
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Please contact me if there is any additional information 
the Commission needs in considering this request for exemption. 

Very truly yours, 

General Manager 

Enclosures 
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"(9) iVotl;ing i n  this stdsediun ailrch or rr.vtric(a an!/ r i y b h  i l l  all!/ 
inlercrnnr ur pnrticiynrrt ttnrlrr any other aypl i ru l le  l u~ r?  ur rrrln r ! /  I I I~I . .  

" ( 4 )  Thpre are ant lrsr i rs l  to be appro11riubd to tlrr S l r r t ta ry  old t : t ~ t ~ , ! ~  
to be. .c/sefl by the Ofice jor  purj)o.ses r l j  crm re~rsalion I!/ II~P.VIJI~.S 1t1111tr 
p ro t~ i~ i o~ rs  I!/ this xrtb.~e.cti~m I I I J ~  to excetrl *$;;~),,,IA) ,/or t18e j.qt*r,l ?/pttr 
137s. riot lo exceetl 1$2,01J01001p. for the &cal year 1!)7!), 1101 to P. rvrrtl 
$2,2OU,~/~i3 j o r  the $seal year 83~/) ,  ontl ~ r o l  60 crceerl .$Y,~DII,/#I/P,/III. / l te  
Jsrd year I3,SI.". 

.- . - CSEC<.~I&SFC~IVDUIT~ PI I D ~ ~ E ~ E ~ R P C ~ F . ~ ~ ~ ~ O ' ~ ~ P P S . O S ~ ~ -  2, 
I'arl d ql tlre b'etleral Pmm .4el is  ainrnrletl by drP;utg ~lre.$tdlotc~is!/ net11 

section at the en3 rhereyf: 
"'SEC. 30. (a )  Except as proui(!erl ~ I I  strB.vrciitrn (A) nr tcb, PAP b5,nnr;s-' 

sion may grant a a  eiempfiun i r r  uvhole or i t 6  ~ ra r t . f r i~~ t r  thc-rkti~c;rt 9,irrrts t ! / .  
this part. ivicl-uding arry license requ i rmn~r t t~  con ta irrrtl i r r  tlr ;.v l ~ t t r t ,  11, 
cmny.fucilily (not .incltrrlin!l atry davn vr  otltvr i ~ n j r o t r r ~ t l ~ ~ r m l )  cor~strrrct~tl, 
oqerated, or mo;r~rainetl UP the generafiun c!f tlcctrie pou~er wkich tlte 4 Cmnmicrsiun cletewnin~s, d y rttle or order-- 

" ( I )  i s  located un nun-bbderal lands, attd 
" (2)  utilizes j u r  8tcch genertzlit,ra only the h!/ l l rnr l rct~;c potential 

. (!/a rnanrnade conduit, which .is opapatetP.lo~ !/re cli,~/ribrrtio9, t!/ tcater 
jo r  agr ior l lnral ,  manicipal, or .ir~tlrrslr;al corisltrrlpliun. orrrl riot 

r imar i ly  jar the generation GJ electricity. "(6 The Commission mag not grant an9 rremplkrfi uarler s?cbrrctioa 
(a) lo any jac i l i ty  the installet1 capacity.r!/ rrhich ~zcrat ls I S  vneqott:atts. 

'((cj I n  makt ng the dele~minalrc~~b .trnrlrr a.rrbsrrtinrc ( a )  the d'im~,n isyiort 
ska!! con~u l t  wirh the e:iriterl Stute.9 F ish cin3 18'iltlljfe Seroice and the 
Stale aL1cn.q efrrci.ring a rh i r t i s~ ra t i oa  orer fhc$sA and v:;lrlli/e resources 
~ j t h e  Slate In tkhich the,iacility is  or will be locatetf, i r t  the ncastner prot~itlecl 
by  lhe i i ,sh a r d  !Vi l i / lge Cvur(l;nalion i l ~ t  (16' U.S.L: 861, et srp.), and 
e h d  incl tde .in uny stlch eavnpfiu~b- 

. . " ( I )  such t r rvr l~  ari3cuv1diti(~ns a$ tlte Yisli ant i  BB.'iPcllqe Service and 
the S h l e  agetrey each (letennine are upyropriute !v preced loss (dl ur 
darnaye lo, such rrsvurces und  t i  ofherpuisa carry out the puiyvses o j  
Y t ~ h  r k t ,  a7id 
"(2) ?)such Pernls and condition8 a.9 !Re Corn~nissio~i tlerrnk appro- 

~ w i a l c  tm t'r~~vrtre thnt . ~ t ~ r h  .focilitg continrrps to comply wi th  rhs 
prouiuions of tlris acelion and the fenna an3  eonJi?~d:d)!.$: inclrcded ,ite 
ung Y uch P I I P ~ T ~ ~ ~ ~ ~ I I .  . r : .  -! , .. .*.. 

. "((1) r l ny  c i ~ ~ l u t i o n  r l /a  fe rn  or curtdit~ovr oj trny extjnpfion yru~rted trn&r 
sllbsrctioa (a)  d a N  be treated o r  a viololiorr o j  a rule or order t!f the 
C'f~mmissiorl .rintler this ,.let.". 
SEc. .'.flJ. PRIOR ACTION; EFiFECl ON QTIIER AUtPdORBTPES. 

' a )  I'arnn :Icr~oss.- A'o )~ruuisirm qf this title or q i  any arnculment 
rfl"ile. b!/ thir  title d u l l  a tply tu, ur ayect, any ncfivit lakenbg Ihr Corn- 
nl l r~~i!) .  l f iure t h e  t h t e  d t h r  reuctmmt o j  this 21~1.. 



APPENDIX IV. 

To Section 6: LEGAL AND REGULATORY FEASIBILITY 

PLANNING REGULATIONS 
I 

Energy Research & Applications. Inc. 





COI!IIvlOWIEEJ.rTH OF PUE3TO R I C O  
Office of the Governor. 

San Juan, Puerto Rico August 21, 1959 

Atkz.!.ai s t r a t i ve  
ik-Glet 5. n 
0 528 

iZOCIAI~~A.YION OF THE GOVEWOR 
OF TIiE CI>;.$~\~~~~:'EALTH OI;' PU'RTO RICO- 

?L%JCUXG IUGbD-'1ION NO. 2 (second ~ e v i  sion ) 

\hi-eas,  cn August 12, 1959 pursuant t o  Act No. 213 of 1942, a s  

amended, the Puerto Rlco Planning Board adopted Plsnning Regulation No. 2 

(~eeond 2s7~cir,n), i n  st13s.t.it-zt-lon of and 33 secocd revision of Planning 

Re@.atioq Bo. 2 i;; I'c.?::te. 

Theref cre, I, Robe=-to ZeScthez Vilella,  Governor of the 'Comon~~realth 

of Puerto Rico, i n  accor2:nce with . . the 3rovisions of Act No. 213 of 1942, 

do cEro-ire ?lancing Rzg~.3?..atim .if() .. 2, Second P,- . -r is i~~,  en t i t l ed  Rules of 

Procedcre f o r  tte Ii'essctzticr of 2 c j e c t s  fcj: f+DSic Iuqrovenents and 

Use of Iar-2s m& Public P r q ~ ' t i + s ,  which sha l i  becoxe effect ive t h i r t y  

(30) days a f t e r  i ts  egproval. The Board sha l l  give public notice of .the 
! 

amendments maZe t o  t h i s  Reg~!.ntion by publishing,. i n  o&o or more .nevs- 

papers.of islsr-d pride c-ircuktisn i n  Puerto Rico, a general description 

of the provision thzt ~riU mf 52.3 interest of aZf ec t  t3e public. 

In witness  hereof of, I have signed t h i s  proclaaation and &fixed 

hereto the Great Seal of the Commom?ealth of Puerto Rico, i n  the City of 

San Juan, t h i s  21st. day of A u g u s t ,  1959. 

(signed) ROBZRTO SNJCmS VImU 
Acting Governor 

(seal) 

. Promulgated according t o  law t h i s  21st. day of August, 1959. 

I hereby cer t i fya tha t  the above i s  a t rue  and f a i t h fu l  copy of i ts 
. . 

orisin& signed by the Governor. 

(signed) N. ALEWOTY ' 

Assistant Secretary of State 



Office of the Governor 
PUER'r0 .RICO &'99JIXrJ B Q R D  
Santurce, Puerto Rico 

PItGRi3SNC; REGUTAEOlT IJO. 2 . 
RULES OF PI?CCT,LF?; FOR TIiE PP3SVTATION OF PROJECTS 

FCR PUBLZC E@~GYmmiS A N 3 '  USE OF WTDS AND 
RjBLIC i?i3OrnTrn 

(second ~evision) 

h . . GE!JI-'RAL ~ 3 V I S i C F l S  

8 " 

D ./ARTICIZ I. - Appiication. - =e;y improveaeiit, acq-disiticil, sale, transfer, 
j 

$. kchcnge, kzse or change inthe use of lads or properties of the People 
f 
rt of Puerto Rico shall 'be in eccoraence with the provisions of Planning 

.. . . - 
~e~fiatioz Nci . 2 (second ~evision ) . 

ARTICm 2. - Def ini.tions. - The followicg term, whenever used in . .''. . ??: . 

. .  
.this Regulztion, shall have the meauing given below: 4 :. 

. . - '. 
. I (1) "pu3lic improvement" - .shall include only pemane~t improvements, 

- .. . 
.. . % .  - . as for ex~iqle, new construction, e-xtensions and reconstructions 

(excl~ding re~airs j, but incluGing also acq-aisitioa, sale, ex- 

I ,  , : change, transfer, lease or chenge in the use of properties by 

' state and. municipal bodies. . . - . .. . . . . , .. . . . 

. 
'- 

(2) "Official" or "body" - shall include any off ice, bureau, depast- 

ment, board, counission, authority, administration, dependency, 
. . 

t governmental, corporation or branch of the Common~~ealth Goverp- 

I - . . 
ment or an? of its politic& subdivisicns and its n;unicipdi*ies; 

t . - .  -1ncludin3 theip azcntc, officials or employeas. 
.. . . 

I AR'rICLE 3.- Fxemptions.- The provisions of this Regulation shall 
D .  

.not apply to any public improvement or acquisition of properties autho- 

rized, paid, supe~sed, directed, undertaken and controlled exclusively 

- - 



by the United States Government. In the ccre of public improvement 

whose location, chnracter, and extent been are authorized in s~ecific 

I 'terms and for a definite location . by . . law, - . - . . 
the , . . 

provisions - 
. 

of this 

Regulation shall only apply tothose parts ol the saxe which were not 
. - - - ... - -. - - . - 

1 .  so specif ical-ly authorized. . . 
!. e i: 
1' ARTICLE 3 (a). - Local Planning Co~ssions . - The Bosrd may refer 
c .  
F 
$ 
a to the correspo~ding Local Planning Conmissions cots ultkioas on public 
,,:. 
4- 

* 
h: 

improvement ~rcjects, pursuant to the provisiocs of Article 27 of Act 
L' 
I: . 
:.. - 
. % 

213 of l9k2, as mended, ard Planning Regulaiisn Nmber 8 (~ocal Plan- - .. 
4 ning ~egulat ior ) , whenever it deem necessqr. . ... . - . . a. . . . - .  . 
% 
8 - - ...... _ . _ _  _ _  ________  _ _ _ _ _  _ _ ,  ,. . 

. . - . . - . f 
TITLE I1 8 . - .  . . 

PR-URE 3'03 TIIE PRESENTATION OF COTJSULTATIONS AiID PROJECTS 
- . . - - . , - - - . .. . -.- .. FOR ~UBLIC ..ww>rnrn<S - - . - .I 

1 .. 

~-ARTIcIIE 4. - Filing of Consul';ations~. - Every public im~roveaent 
project shall firstbe filed whimthe Board,, as a . . . . . . consultation,or . -. . . pre- 

. liminary project , accompanied by pr elidnary .. plans or sketches. . -. -. . .  . ..- No . 

constlvction or site plans shall be made or caused to be made by ! any 

official o r  body without the Board having. first authorized ... . the prepa- 
i 

ration thereof, upon ~gproval of the consultation; Provided, that the 

Board may exempt from the presentatio~d such . ... consultation .. those cases . . . . . 

in which it is considered unnecessary. Concerning these consultations, 

the foUow$ng provisio,ns shall govern, - -. -- - _.._-. - -. - - . . - _ . I  . . . . . . .  . 

g : Y: (a) The favorable recommepdation . -  of. . the. consultation by the - -- Board 

9 I... does not imply the approval of theconstruction - project, which 

E: .-.-- - . .. 
?A 

shall be submitted for the study. and. ..consideretion . . .  of the Bardy 

- - -  . . -in accorm,ce with Act No. .2l3 . _ _  of 19112, _ aad the provisions _ _  . _  of 

< -  . . .. . . -  . I<. . -. . . . . this Regulation. . . . .. --_- L- -- - --- .. --.. :. . . . -. 



(b) Before adopting micipel ordinance authorizing loans for the 

construction of public works, the municipal officials in con- 

t. ference idth the Secretary'of the Treasury of Puerto Rico or 

f his representative, shall determine the financial capacity of 

. . the mmicipslity to incur such debt. __. If the . -f inancisl-~qn,di~ 

' 

. ...' tion of the munici~ality is favorable for incurring such deb+,, . ____..- __.__ * - ...-..... _____ . . __  .. . , . . . .- . ... . ._, . _ . ,, _.._.__.__.___..__ - -------------- 
. . munici~al officials shall them obtain from the Bozrd the pre- 
. . -----..-------.-.. -:... .-.-.-..,-. -. ;. .,, - -.- ., _;_ ,--- -. -...---.... --.- cV - -' "- ' 

liminary approval of the proposed improvement to be constructed 
__...- .--. _e____..._ ,, ^_.. ._ ... ̂ .. ... .. - -. . .. ..... . . _ .... _.:__.___ ... . ___:_ . 

with the funds so secured, tollo~.dng the procedure for consul- 

. I 
. . - . .. . . . . . . __- ._,. _\_.-. ' ___-.- 

tations established by the ~oard: 

I . . '  
f 
1 In s k e  cases, this preliminary approval of' the Board, may precede 

.\ 

. . 
.: .the conversations with the Secretary of the Treasury in regard to the 

. . . . . .: . '. .. . .' . . ' . . . .  1.. capaci,ty of the municipality to incur a Cebt. 
. . . . 

Once the municipal officials have thegrelininary.approva1 of the 

a '  .may submit to the Board, in final form, the specific projects for the 

construction of tbe proposed iqroveuent . 
I ARTICLE 5.- Filing o? Projects.- Any project which must be sub- 

I. mitted to the Board in aecorhce with Section 22 of Act 213 of lgk2, as 

I emended, and in accordance with the pro~.isions of this Regulation shall 

I - be submi.tted by the executive official or his authorized representative 

on Form No. 39 Revised (Flaming Reguletion No. 2), in original and two 

copies; said f om to be provided by the Board. If the project involves 

the construction, reconstruction, or enlargement of a building or struc- 

ture or a change in tbe use of lands or buildings, which require 8 build- 



i ,  sanitary, use or other permit, the sponsoring agency shall also 

submit to the Ecard t;lk 2olloving additional documents; four (4) copies 

of Application F o m  IP-67-L; three (3) co~ies of the Construction Plans; 

one (1) copy of the STecifications; and one (1) copy of the Cost Esti- 

mates of the project. . The project shall be qresented in a clear an2 

precise fom, it shall be titled to indicate its scope and purpose, and 

shall include the f ollo~ing inTomat ion, in triplicate : 

(a) A statement setting forth the nature,, purpose and extent of the 

project; its relationship to existing facilities, if any; and 

its coorGlnation with any long-range progrem. Likevise, the 

advantages and benefits to be derived from such project shall 

. . be stated. 

(b) lvieps, site plans, topogrephic maps, construction plans =d/or 

m y  other graphic infornation, which vithout considerinz ninor 

details, shall clearly show the character, extent of the pro- 

ject and its loca5on with respect to the neighborhood. 

( c )  In case the pro:zc% involves any land subdivision, the sponsor- 

fng agency shall submit to the Board a description of the parcel 

to be subdivided and of the netr lots to be formed, segregated 

for the purpose of sale, acquisition, transfer, .exchange, etc., 

accompanied by a rough sketch sho~Jf.ng the exact location and 

shapes of the Lots t o  be created, 

. . - (d) Cost estimates of each project, including also cost estimates . 

. . 
'".'of successive annual improvements and extensions if the project 

; i s  to be built by stages; and the source of the M d s  which 

shall be used to pay the cost of the project, its maintenance 

and operation, and/or its successive anual improvements and 



-. 
extensions, as the case may be; Provkded, that when the contract 

cost of the project exceeb the estimated cost reported to the 

I Board by 3 6  or more, or whenever the source of funds change, 

in whole or in part, the sponsorin3 agency shall consult the 
i 
C 

Board before initiaticg the imyovernent to be done. 

. . (e) Any other data r~hich the corresponding official or body feels 
. . 

might be necessary or of assistance to the Board in.consider- 

ing such project, or that might help in comparing it with the 

Master Plan. 

ARTICLE 6. - Additional Information. - The Board or its Chairman' may 
request.from the corresponding official or body, any z5nitional inform- 

k tion in addition to that required under Article 5, which n v  be consi'd- 

ered necesszq to clarify that already submitted, or to obtain further 

information; it being understood, that any project may be returned by 

the Board without considering it, because of insufficient information. 
. . . '. 

ARTICLE 7. - ~ e ~ u e s t  for Bids. - No request for bids shall be announc - 
. ed officially or mof f icially, unless the pro$osed public improvements 

. : <  ' . . . . .  . .. . . :<. , . .:. : 
have been previously zppro7:ed by the Boerd. . . .  . 

TITLE tTr 

. .. OFFICIAL ACTI3N OF TIE BO-LZRD 

3 
5 ARTICLE 8. - Tern for taking. Decision. - Any public. improvement pro -. 
i.' 
4 ject samitted to the Baud in accordance with the provisions of this 
.+ 

,/ Regulation and upon :ihich no action has been taken within a period of 

sixty (60) days, shall be deemed approved, unless the submitting of - 
ficial or body consents to further delay; 1.I; being understood, that said 

term shall coumerce from the date in vhich said proJects is filed with 

the Secretary of the Board; 



- 7 -  

/ ARTICLE 9. - Term of Wfectiveness of the Resolutions approved by 
, .. 

,/ tl13 Board.- The approTral by the Board oP any ~roject submitted in ac- 
i 

" cordance with the provisions of this Regulation shall'be in effect for 

a period of one (1) year, after the date of approval. 

. If the improvewnt has not been started on the date of expiration, 

the sponsoring aseacy shall submit the-project to'tfie Board, whenever it 

is ready to undertake the prozect; Provided, that this, term may be ex- 

tended if so requested by the submittinp agency vithin thirty (30) days 

before the date of expiration; and Pro-rides, that the Bozrd considers 

that such extension is not detrimental to the pibiic interest. 

ARTICLE 10. - Aaendments to the Master Plm. - If the favorable or 
unfavorable recommendaGions of the Board on any project submitted under 

' '  ,this Regulation constitute a change or uendment to an zdopted )!aster 
. . 

. . . .  

f I' Plan, the-Board -. . shall hold a public hearing on the project znd the - ,,... -r---.----. ..-,,- --------.- 
------, , 

specific amendment to the Enaster Plan. Such public hearingshall be 
r___^--_ ___..__.l.._a _ _  ... .. .- -.... ._ . .-. ..... - .  

called and notification given 'as provided in Planning Reguletion No. 1 

RECONSIDERATIONS AND M P P E  I 
I ARTICLE ll.- Petition for Reconsideration.- From my resolution or 

dccia;ion taken by the Board an a conrjuAt&ion or public improve=mt pro- 

ject submitted to it under this Readation, a ~etition for reconsidera- 

I .  tion may be filed before the Board by the submitting agency, within a 

period of fifteen (15) days, after date of notification af s d d  resolu- 

tion. or decision. 

ARTICU 12.- Appeals.- From any finzl resolution or decision taken 

. 1 by the Board in connection with any project submitted to it inder this 



- 8 -  

~egulatio'n, an agpeal may be filed within a term of twenty (20) days, 

I,-- after notice of said resolution or decision, before the Governor of 

I Puerto Rico, who may amend, alter or annul the decision of the Board. 

ARTICIlE 13.- Applicability of Tern.- Any word used in the singu- 
-. ' 

l a r  in this Regulation in understood.to include the plural also when .. 

such a use is.justified, or vice versa; likewise, the masculine is 

understood to include the feminine, and the word person w i l l  include 

botfi the.natura1 and legal persons, association, corporation, or any 

other body. 

ARTICIZ 14. - Saving Clause. - Any regulation or provision contrary 
I . or incompatible with this ~egukkion shall be null and void. 

. . 

I 
. ' ARTICLE 15. - E f  ective Date. - Planning Remation No. 2 (second 

I ~evision), as well' as any amendments tkereto, adopted by the Board and 

approved by the Governor, shall become effective, thirty (30) days after 
. . 

. . 

approval. . . 

APPROVED: August 21, 1959 
. . EFFECTIVEI September 21, 1959 
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ENMIENDAS PROPUES TAS 

REGLAMENTO S 0  BRE ME JORAS PUBLICAS 
(REGLAMENTO DE PLANIFICACION NLM. 2) 

INTRODUCCION 

E s t e  docunento con t i ene  l a s  enmiendas p rapues tas  a 1  Reglamento sobre  
Mejoras PGblicas (Reglamento de P l a n i f i c a c i d n  N h .  2) .  Dichas enmiendas 
con l l evan  e l  p r o p 6 s i t o  bAsico de a c t u a l i z a r  l a s  d i s p o s i c i o n e s  y  de  n e j o r a r  
l a  o rgan izac i6n  d e l  t e x t o  d e l  r e f e r i d o  reglamento.  

Para n e j o r a r  l a  o rgan izac i6n  d e l  t e x t o  se d i v i d e  l a  ma te r i a  e n  t b p i c o s ,  
secc iones  y  subsecciones ,  cada subseccidn numerada en base a  l a  s e c c i d n  p r i n -  
c i p a l ;  se a c l a r a  s u  con ten ido ;  se e l imina  l o  i n n e c e s a r i o ;  s e  armonizan s u s  
' r e q u i s i t o s ;  y  se incorporan b a j o  un mismo tdp ico  o  secc i6n  todo l o  r e l a c i o -  
nado con d icho  t d p i c o  o  secc ibn .  

• La r e v i s  i 6 n  propues t a  d e l  contenido inc luye  l a s  s i g u i e n t e s  modif i c a -  
c i o i e s  : 

I. PREFACIO 

A. Se  inc luye  un p r e f a c i o  pa ra  e x p l i c a r  l a s  cons iderac iones  que moti- 
van l a  p reparac i6n  d e l  reglamento y  10s f i n e s  que se pe r s iguen .  

11. TABLA DE MATERIAS 

A. Se inc luye  una t a b l a  de ma te r i a s  pa ra  i d e n t i f i c a r  l a  ma te r i a  cu- 

@ b i e r t a  por  e l  reglamento. 

111. TOPIC0 1 - APLICACION E INTERPRETACION .' .- 

A. Se in t roducen nuevas d i s p o s i c i o n e s  sobre  t i t u l o ,  a u t o r i d a d ,  terminos 
d e f i n i d o s ,  d i s p o s i c i o n e s  de o t r o s  reglamentos ,  i n t e r p r e t a c i d n  de  re- 
glarraentos y sa lvedad,  e n  armonfa con l a s  disposicio.nes de l e y  y  con: 
10s o t r o s  reglamentos de  p l a n i f i c a c i 6 n  v i g e n t e s .  

B. Se r e l a c i o n a  e l  t f t u l o  l a r g o  a c t u a l  con un t f t u l o  c o r t o ,  p o t  e l  c u a l  
se conocerA e l  reglamento enmendado. 

C. Se a c l a r a  e l  Ambito de  l a  a p l i c a c i d n  para i n c l u i r  10s f u n c i o n a r i o s  
u organismos . 

D. Se incorporan e n . e s t e  t 6 p i c o  d i s p o s i c i o n e s  sobre  fecha de v i g e n c i a  
d e l  reglamento y  t6rminos empleados por en tender  que l a s  mismas es- 
taban f u e r a  de lugar  d e n t r o  d e l  t e x t o  a c t u a l .  

E. Se c o r r i g e n  l a s  d e f i n i c i o n e s  y se ailaden o t r a s  para  s i m p l i f i c a r  l a  
i n t e r p r e t a c i 6 n  d e l  reglamento. 



I V .  TOPIC0 2 - MEJORAS PUBLICAS 

A. Se e s t a b l e c e n  r e q u i s i t o s  genera les  sobre  conformidad con e l  r e g l a -  
mento y con. pfanes  o  programas especf  f  i c o s  pa ra  toda m e  jo ra  pdb l i ca  
a r e a l i z a r s e .  

'B. Se e s t a b l e c e n  requisites genera les  sobre  l a  p r e s e n t a c i d n  de l a  
mejora pciblica y l a  preparac idn de  p lanos  de cons t rucc ibn .  

C. Se e l imina  e l  requer imiento  de ob tener  aprobacidn p r e l i m i n a r  
p r e v i o  a  l a  adopci6n de proyectos  o  an teproyec tos  de ordenanzas . 
municipa.les au to r i zando  emprds t i tos  para c o n s t r u i r  obras  p d b l i c a s .  

D. Se  e s t a b l e c e n  r e q u i s i t o s  g e n e r a l e s  sobre  e l  anuncio d e  s u b a s t a  
p d b l i c a  pa ra  r e a l i z a r  mejoras p b b l i c a s .  

E. Se a c l a r a n  d i s p o s i c i o n e s  r e l a c i o n a d a s  con l a  r a d i c a c i d n  de l a s  con- 
s u l t a s  y s e  in t roducen  d i s p o s i c i o n e s  pa ra  e s t a b l e c e r  e l  a l cance  de  
s u  aprobacibn.  

F. Se a c l a r a n  l a s  d i s p o s i c i o n e s  r e l a c i o n a d a s  c o n . l a  r a d i c a c i 6 n  de 10s 
proyectos  de  cons t rucc i6n  y s e  in t roducen d i s p o s i c i o n e s  para  e s t a -  

. b l e c e r  e l  a l cance  de  s u s  aprobaciones .  

V . TR-~MITACION DE' CONSULTAS Y PROYECTOS 

A. Se in t roducen d i s p o s i c i o n e s  para  e s t a b l e c e r  que l a  t r a m i t a c i d n  d.e 
c o n s u l t a s  y proyectos  es una funci6n de  l a  Jun ta  de P l a n i f i c a c i d n ,  
l a  c u a l  podra d e l e g a r  l a  misma o  p a r t e  de e l l a  en l a  Administracidn 
de  Reglamentos y Permisos, mediante e l  mecanismo que e s t a b l e c e  l a  
l e y .  

B. Se  in t roducen d i s p o s i c i o n e s  para  e s t a b l e c e r  l a  acc ibn  a  tpmarse por 
l a  Admjnisrracibn sobre  funciones de legadas  y  Las r e g l a s  que a p l i -  
ca rdn  e n  l a  toma de d e c i s i o n e s  por  e s t a .  



P R E F A C I O  

I& rea l izac i6n  coordinada de mej oras p6blicas constituye uno de 10s 

fac to res  que tienden a crear  condiciones favorables para que l a  sociedad 

pueda desar ro l la rse  integralmente . Siendo la  Junta  de planif  i c a c i  6n de 

Puerto Rico e l  organismo encargado por l ey  de guiar  e l  desar ro l lo  i n t e g r a l  

de Puerto Rico, nada m& l6gic0, que corresponda tambign a e s t e  organismo 

l a  facul tad  de reglamentar l a  rea l izac i6n  de t a l e s  mejoras pliblicas. . 

A tenor  con e s t a  facul tad  la  Junta  de ~ lan i f i . cac i6n  de Puerto Rico 

h a b r i  de requer i r  l a  presentaci6n de consultas y proyectos de construcci6n 

para toda mejora ?liblica a emprenderse o a r ea l i za r se  For cualquier  funcio- 

nar io  u organismo de lSEstado 'Libre  Asociado de Puerto Rico. 

No obstante l o  an ter ior ,  l a  Junta  pcdrg, cuando l o  estime conveniente 

parra'una mejor u t i l i zac i6n  de i o s  recursos, dictaminar mediante resolu- .  

c i h ,  c d l e s  mejoras p&blicas h a b r b  de quedaz exentas t o t a l  o parcialmente 

de cumplir con t a l e s  presentaciones. .Las.normas que adopte l a  Junta  a1 

efec to  contendrib aquellos c r i t e r i o s  y condiciones que garanticen que t a l e s .  

mejoras ~ h l i c a s ,  al igua l  que las no exentas, habrib de s e r  conforme en 

su posiciGn, naturaleza y exteqsi6n a1 Plan de Desarrollo In t eg ra l  de 

Puerto Rico, a 10s Planes de Usos de Terrenos y a1 Programa de Inversiones 

de Cuatro Aiios. 

La tramitaci6n de las consultas y proyectos de construcci6n requeridos 

. para 'la rea l izac i6n  de mejoras g6blica.s s e r i  una funci6n de l a  Junta  de 

~ l a n i f i c a c i 6 n  de Puerto Rico, salvo cuando delegadas a l a  Administraci6n 



de Reglamentos y Permisos, mediante una resoluci6n que cunpla con l o  ' 

establecido en la  &ey ~ b e r o  75 d e l  24 de junio de 1975, enmendads. 

Las determinaciones que tome l a  ~ d m i n i s t r a c i 6 n .  de .Reglamentos y 

Permisos en base a l a s  delegaciones que l e  haga l a  Junta  de ~ i a n i f i c a c i 6 n  

de Puerto Rico deber inaer  consis tentes  con las p o l i t i c a s ,  normas y regla- 

mentos adoptados o aprobados por dicha Junta. T a l e s  determinaciones se  

r e g i r b  por las disposiciones,  incluyendo l a s  que r igen 10s procesos 

apelat ivos,  que l e s  hubiesen s ido  apl icables  de haber hecho dicha Junta  
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.TOPIC0 I 

APLICACION. E INTEKPRETACION 

SECCION 1.00 - DISPOSICIONES GEIERALES 

1.01 - ~ i t u 1 0 . -  Este Reglamento de ~ ~ a n i f i c a c i d n  ~ b e r o  2, para  e s t a -  

b lecer  las reg las  de procedimiento pa ra  l a  presentaci6n de.  

consultas y proyectos de mejoras, adquisicidn, venta, per- 

muta, cesidn, arrendamiento o cambio en e l  uso de terrenos y 

propiedades d e l  Gobierno d e l  Estado Libre Asociado de Puerto 

Rico o de cualesquiera de sus organismos gubernahentales, s e  

conoceri y c i t a r a  como e l  "~eglamento sobre & jo ras  i b l i c a s ' ' .  

'1.02 - Autoridad.- Este reglamento se'adopta por l a  Junta  de Planif ica-  

ci6n de Puerto Rico a v i r tud  de las disposiciones de l a  Ley 

~ b .  75 d e l  24 de junio de 1975, enmendada. 

1.03 - ~ ~ l i c a c i d n .  - Las disposiciones contenidas en e s t e  reglamento 

a p l i c a r b  y cubrirLn a: 

(I) - Toda rnejora p h l i c a ,  s e g h  definidas en e s t e  reglamento. 

En el caso de rnejoras pcbl icas  c y a  posici6n, naturaleza 

y extensi6n hayan s ido  autorizadas en tgrminos especif i - 
cos y para  ubicacidn def in ida  por ley,  la apl icaci6n . 

de e s t e  reglamento s e  c i rcunscr ib i rg  a aquel las  par tes  

de las mismas que no estuvieren asi  especificadas'. 



(2) - Todo funcionario u organismo. 

1.04 - Vigencia.- .Este reglamento y l a s  enmiendas que dl mismo adopte 

l a  Junta de ~ l a n i f i c a c i 6 n  de Puerto Rico, regir in  a 10s 

quince (15) dias de su aprobaci6n por e l  ,Gobernador. 

1.05 - !I6rminos Emp1eados.- Cuando as{ Lo just if ique su  uso en es te  . 

reglamento, se entenderg que toda palabra usada en singular 

incluye e i  p lura l  y viceversa, y e l  masculine i n c l d r g  e l  

femenino y viceversa. 

• 1.06 - !I6rminos Definidos. - Los vocablos que se definen en es te  

'reglamento, siempre que se empleen en su contenido y a todos 

10s efectos de l  mismo, tendrgn e l  significado que. se expresa 

.para cada t6rmino.. 

1-07 - Disposiciones de Otros Reglamentos..- Las disposiciones de es te  

reglamento, quedazb complementadas por l a s  disposiciones de 

cualquier o t ro  reglanento en vigor adoptado o aprobado por 

la  Junta de ~ l a n i f i c a c i 6 n  de Puerto Rico. 

1. ~8 -. ~ n t e r p r e t a c i h  de Regiamentos . - L a  Junta podr;, mediante resolu- 

ci6n a1 efecto, aclarar  e in terpre tar  disposiciones de es te  

reglamento y su relaci6n con otros reglamentos en armonia 

con 10s f ines  y prop6sitos generales de 10s misnos y de l a  

Ley h e r o  75 del 24 de junio de 1975, enmendada. 



1.09 - Salvedad. - S i  cualquier palablra, oracign, inciao, subsecci6n7 

seccign, t6pico u o t r a  par te  de e s t e  reglamento, fue ra  in?-  

pugnada por cualquier raz6n ante un t r ibunal  y declarada in-  

constitutional o nula, tal sentencia no afectar;, menoscabar; 

o . inval idar6  las res tantes  disposiciones y par tes  de e s t e  

reglamento, s ino  que s u  efec to  se  limit& a l a  palabra, 

oraci6n, inciso,  subsecc ih ,  secciQ, o par te  espe- 

c i f i c a  as{ declarada inconst i tucional  o nula y l a  nulidad 

o invalidez de cualquier palabra, oraci6n, inciso, subsec- 
. . 

ci6n, secci6n, t p i c o  o parte  de a l g h  caso especif ico no 

a f e c t a r j  o pe r jud ica r i  en sentido alguno su  aplicaci6n o validez 

en c u a l q k e r  o t ro  caso. 



SECCION 2.00 - SIGNZFICADO DE TEFMD?OS 

2 .O1 - ~dministraci6n de Reglamentos y Pernisos . - Organismo guberna- 
mental creado por la. Ley ~6mero 76 del 24 de . junio de 1975, 

enmendada, conocida como la "Ley Orggnica de la Administra- 

ci6n de Reglamentos y Permisos". 

2.02 - Administrador. - El Administrador de la ~dministraci6n de 
Reglamentos y Permisos, o 10s funcionarios que lo substituyan 

o en quienes 61 pueda delegar sus pderes y atribuciones 

se& dispuesto por Ley. 

2.03 - Consults. - !J!r&te preliminar iniciado por un funcionario u 

organismo para obtener la opini&, determinaci6n o acue'rdo 

de la Junta respecto a 10s m6ritos de una mejora pcblica. 

2.04 - Funcionario u Organisno.- El Gobierno del Estado Libre Asocia- 
do de Puerto Rico o cualesquiera de sus partes, oficiras, 

negociados, departamentos, comisiones, dependencias, instru- 

bentalidades, o corporaciones guhernanentales o municipios, 

sus agentes, funcionarios o empleados. 

2.05 -. Funcionario u Organismo ~uspiciador . - Todo funcionario u . 
organismo. facultado para emprender mejoras p<blicas. 

2.06 - Junta. - La Junta de ~lanificacih de Puerto Rico como organismo 



colegiado, inclusive cuando funcione dividida en Salas,  con- 

forme a l o  dispuesto en l a  Ley ~6mero  75 d e l  24 de jupio de 

1975, enmendada, conocida como " ~ e y  Org&ica de l a  Junta de 

~ l a n i f i c a c i 6 n  de m e r t o  Rico. 

2.07 - Mejora PGblica. - Toda me jora permanente; toda nueva construcci6n7 

ampliaci6n .o  reconstrucci6n ( s i n  i n c l u i r  reparaci6n) de obra 

p h l i c a  aut  orizada, pagada, supervisada, d i r ig ida ,  emprendida 

o controlada por a l g b  organi smo gubernanental, incluyendo, 

en t re  o t ras ,  toda adquisicibn, venta, perml~ta, cesi6n; arrenda- 

miento o cambio en e l  uso de propiedades por cualquier funcio- 

nario u organism0 y las llevadas a cab0 mediante contratos de 

obra con entidades privadas. 

2.08 - Obra Pibl ica.  - Edif icios ,  es t ruc turas  incluyendo l a s  me  joras  y 

t rabajos  que s e  re.alicen en e l  te r reno para f a c i l i t a r  o 

complementar l a  construcci6n de gstos,  asi como las mejoras 

e iustalacione3 necesazias para e l  y o ,  segregaciGn, subdivisi6n 

o desar ro l lo  de terrenos. 

2'.09 - Proyecto de ~onstrucci6n.-  Conjunto de .,documentos compreddiendo 

planos f i n a l e s  de mensura, de l o c a ~ i z a c i 6 a ,  y de construcci6n, 

incluyendo de ta l l e s ,  estimados de costos y especificaciones 

con su f i c i en te  precis i6n para permit i r  l a  rea l izac i6n  de l a  

mejora p ih l ica .  



2.10 - Reglamentos de ~lenificaci6n. - Los reglanentos aprobados 
o promulgados por la Junta de acuerdo' con la autoridad 

que le confiere su "Ley 0rg&icaW o cualquiera otra ley. 

2.U - ~esoluci6n.- Todo informe o documento contentivo de un 
acuerdo o decisi6n adoptado por la Junta. 



SECCION 3.00 - REQVrsI!l'US G E N E W S  

3.01 - Conformidad con e l  Reglamento.- Toda mejora p&lica cumplirg 

en todos sus aspectos con l o  establecido en e s t e  reglamento, 

a menos que s e  haga constar especificamente l o  contrario.  

3.02 - Conformidad con Planes o Programas ~ s ~ e c i f i c o s .  - Toda pejora 

permanente e s t a r i  en armonia en su posici6n, naturaleza y exten- . . 

si6n a1  Plan de Desarrollo In tegra l  de Puerto Rico, a 10s 

Planes de Usos de Terrenos y a1  Programa de Inversiooes de 

Cuatro Aiios, s e g h  adoptados por l a  Junta. La autorizaci6n 

para desa r ro l l a r  cualquier mejora permanente que no es t6  con- 

templada dentro d e l  Programa de Inversiones de Cuatro Atios, 

es una discreci6n d e l  Gobernador d e l  Estado Libre Asociado 

de Puerto Rico. 

3.03 - ~ r e s e n t a c i 6 n  de l a  h j o r a  ~ h l i c a .  - Toda mejora p6blica deberg 

presentarse por e l  funcionario u organism0 auspiciador, en 

primera instancia ,  en forms, de consulta y luego en forma de 

proyecto de construcci6n, salvo cuando expresamente eximida 

de una o de ambas presentaciones mediante una resoluci6n 

de l a  Junta. 

3.04 - ~ r e p a r a c i 6 n  de Planos de Construcci6n.- No s e  har& o s e .  orde- 

n a r i  que s e  hagan planos de construcci6n o de emplazamientos 

para mejora p6blica alguna, por n i n g h .  funcionario u 



organism0 a u s p i c i a d o r ,  s i n  a n t e s  haber s i d o  a u t o r i z a d o  s u  

preparac i6n mediante l a  aprobaci6n de una c o n s u l t a  o  p e r n i -  

t i d a  s u  p reparac idn  mediante una r e s o l u c i d n  de l a  Junta  

que exima t a l  me jora  pliblica de l a  p r e s e n t a c i 6 n  de i a  c .onsulta .  

3.05 - ~ u b a s t a s  Ptlblicas . - Solamente se anunciaran  para  subas t a  pdb l i ca  

a q u e l l a s  mejoras pdb l i cas  a  r e a l i z a r s e  que cumplari con l o  e s t a -  

b l e c i d o  .en e s t e  reglamento.  E l  anuncio de subas ta  pi ibl ica siempre 

, i n c l u i r a  e l  ndmero d e - r a d i c a c i 6 n  que s e  le  o to rgue  a  l a  mejora 

p6b l i ca  en base a  l a s  r a d i c a c i o n e s  r e q u e r i d a s  en e s t e  reglamento.  



SECCION 4.00 - CONSULnUS REQUERIDAS 

4.01 - ~ i s p o s i c i 6 n  General.- Se requer i r i  l a  p resen tac ih  de una 

comulta  para toda me jora phblica que no haya sido expresa- 

mente 'eximida de t a l  presentaci6n mediante una resoluci6n 

de l a  Junta. 

4.02 - ~adicac i6n  de l a  Consu1ta.- Toda consulta requirida para 

cualquier mejora phblica s e r i  radicada, para su considera- 

c i h  por l a  Junta, incluyendo una memoria explicative des- 

cr ib iendo ' la  naturaleza y alcance de l  proyecto, costo 

aproximado y procedencia de fondos y acompaiiada de l  corres- 

pondiente croquis o plano preliminaz y documentaci6n fehacien- 

t e  de que e l  proponente es  t i t u l a r  de l  predio o e s t i  expresa- 

mente autorizado a desarrollar  en e l  mismo,cuando se t r a t e  
. . 

de terrenos de .propiedad pGblica, o evidencia de que e l  

proponente notific; a1 t i t u l a r  d e l  predio cuando se t r a t e  

de proyectos a ubicarse en terrenos privados. La misma serg 

acompaiiada, ademis, de una cert if icaci6n que indique haber 

cumplido con - l a  Ley ~ b e r o  9 d e l  1.8 de junio de 1970 ( Ley 

sobre ~ o l i t i c a  Ptjblica ~mbien ta l )  . 
Toda persona - notificada sobre l a  radicacijn de una consulta 

o proyecto de majora p6blica someter a la  Junta, cqn 

copia a1 funcionario u organism0 auspiciador, s.us puntos de 

v i s t a  dentro del  tgrmino de diez (LO) dias contados a p a r t i r  

de l  recibo de l a  notificaci6n. No obstante, l a  Junta 



tramitar l a  consulta o e l  proyecto de mejora p b l i c a  corres- 

pondiente s i n  que haya transcurrido e l  referido tgrmino, 

cuandq e l  inte&s p6blico envuelto a s i  l o  justifique. 

4.03 - 1nformaci6n Adiciona1.- E l  funcionario u organism0 aispiciador 

someterg cualquier o t r a  informaci6n o documento que l e  sea 

requerido para aclarar  o ampliar l a  informaci6n o documentos 

ya sometidos. 

4.04 - ~probaci6n de l a  Consulta. - La recomendaci6n favorable de 

una consulta requerida no implica en forma alguna l a  apro- 

baci6n d e l  proyecto .de. transacci6n o de construcci6n' en si,  
. , 

e l  cual deberg regirse por l o  establecido en l a  ~ e c c i 6 n  5.00 . . 

. . de es te  reglamento y 'en' cualquier resoluci6n de l a  Junta 

- . eximiendo de l a  presentaci6n de t a l  proyecto de transacci6n 



5.01 - ~ i s p o s i c i 6 n  General. - Se requerir; l a  presentaci6n de un pro- 

yecto de construcci6n para toda me jora.  pcbl ica que no fiaya 

s ido  expresamente eximida de t a l  presentaci6n mediante 

una resoluci6n de la  ' ~ u n t a .  

5.02 - ~ a i c a c i 6 n  d e l  Proyecto.- Todo .proyecto de construcci6n reque- 

r i d 0  para una mejora pliblica se r& radicado para s u  conside- 

raci6n por l a  Junta, except0 cuando delegada t a l  funci6n a l a  

Administraci6n de Reglaentcs  y Permisos, er? forma c l a r a  y 

precisa,  des ignhdolo  con un t i t u l o  que indique 10s prop6si- 

t o s  y alcances d e l  mismo, y acompaiiado con la  inforinaci6n o 

documentos que se  mencionan a continuaci6n: 

(1) - ~ e c l a r a c i 6 n  exponiendo l a  naturaleza, prop6si t o s  y 

alcances d e l  proyecto propuesto; su re lac i6n  .con f a c i l i -  

dades ya exis tentes ,  s i  alguna; y s u  coordinaci6n c.on 

e l  Programa de -1nversiones de Cuatro Aiios. 

(2) - Mapas, planos de s i tuaci6n,  de mensura, de construcci6n 

o cualesquiera o t ros  datos gr6ficos que, s i n  e n t r a r  en  

de ta l l e s ,  demuestren claramente l a  posici6n, naturaleza 

y extensi6n d e l  proyecto, incluyendo s u  re lac i6n  con . 
... . . . 

. 

respecto a la  vecindad. 

(3) - ~ e s c r i p c i 6 n  de la  f inca  pr inc ipa l ,  cuando e l  proyecto 
# 

requiera  una l o t i f i c a c i 6 ~  o segregaci6n de terrenos,  
I 

. . .  

y d e l  predio o 10s predios a segregar, vender, adqui r i r ,  



. ceder, permutar o arrendar, acompaiiaa de un plano de 

mensura indicando la ubicaci6n exacta y forma de 10s 

. solares o predios a formarse y La localizaci6n. de. 

edificios o estructuras existentes, si 10s hubiere. 

(4) - El costo aproximado de cada fase del proyecto, asi 
como el costo aproximado de las mejoras y extensiones 

anuales sucesivas, si el proyecto fuese a construirse 

por etapas ; la procedencia de 10s' f ondos para sufragar  

el costo del proyecto, su conservaci6n y operaci6n 

o sus mejoras y extensiones anuales sucesivas, se&n 

sea el caso. 

( 5 )  - Las =specif icaciones tgcnicas del proyecto. 
- : (6) - Cualquier otra informaci6n que el funcionario u organis- 

. mo auspiciador estime necesario para, o que en su 

opini6n facilite la construcci6n del proyecto sometido. 

5.03 - 1nformaci6n Adiciona1.- El fwcionario u organismo auspiciador 
someter6 cualquier otra informaci6n o documento que le sea 

requerido para aclarar o ampliar la informaci6n o documentos 

ya sometidos. . .  
- 

5.04 - Exenciones.- No ser& necesario someter planos de construcci6n 
cuando el funcionario u organismo auspiciador haya sido 

expresamente eximido .de, cumplir con este requerimiento 

mediante una resoluci6n de la Junta. No obstante, dicho 



funcion'aio u organism0 auspiciador cumplir; con todas l a s  

condiciones que l e  fueran impuesta en dicha resoluc i jn .  

5.05 - ~ ~ r o b a c i 6 d  d e l  Proyecto de ~ons t rucc i6n . -  La recomendaci6n 

. . favorable de un proyecto de construcci6n no implica en forna ' 

alguna l a  autorizaci6n para e l  comienzo de l a  construcci6n 

de l a s  obras a menos que se  haya cubier to cualquier o t r o  

t r b i t e  de ' l e y  o reglamento apl icable.  

Cuando, por alguna raz6n, cambie t o t a l  o parcialrcente l a  

procedencia de 10s fondos a u t i l i z a r s e  para dicho proyecto, 

e l  f'uncionario u'organismo auspiciador de ter6  i n f o r i a r  a l a  

Junta a1 respecto antes de da r  comienzo a las obras. 

5.06 - Permiso de ~ons t rucc i6n . -  Todo proyecto de construcci6n, 

ampliaci6n o reconstrucci6n de al&n e d i f i c i o  o es t ruc tura ,  

que en base a las leyes y reglamentos aplicables,  requiera 

un permiso. de . construcci6n, ser6  tramitado de conf ormidad con 

l o  establecido en e l  Reglamento para l a  ~ e r t i f i c a c i 6 n  de 
'. 

Proyectos de constrAcci6n. 



TRAMITAC I ON DE C ONSULTPS 

. PROYECTOS DE CCPST3TXCION 

SECCION 6.00 - ACCION POR LA JUNTA 

6.01 - ~ i s p o s i c i 6 n  General. - L a  Junta  'estudiarg, . tranitarg y reso l -  

ver& l a s  consultas y proyectos de construcci6n requeridos 

para mejoras pcblicas,  que Sean. sometidos .bajo l a s  d ispos i -  

ciones de e s t e  reglamento. Cuando la  Junta  l o  estime necesa- 

rio s e  celebrargn v i s t a s  pcblicas con not i f icac i6n  a las 

par tes .  

6.02 - Asesoran5ento.- La  Junta, cuando l o  considere necesario, 

consultar; cualquier ~ o m i s i 6 n  Local o Regions1 de Planif ica-  

.ci6n, respecto a cualquier consulta o proyecto de construcci6n 

. para una mejora. pcblica,  en su  municipio o regi6n. 

6.03 - ~6rmino  que t i e n e  la  Junta  para Actuar.- P a s  l a  radicaci6n 

. d e l  proyecto de construcci6n para una mejora pliblica, la  

Junta  deber i  emi t i r  s u  decis i6n dentro de un plazo de 

sesenta  (60) dias .  Todo proyecto de construcci6n que no 

s e  desaprobare dentro de dicho plazo, s e  consider& apro- 

bado, a menos que e l  funcionario u organisno auspiciador . 
d6 su consentimiento para una tardanza mayor. 



6.04 - drmino de Vigencia de las Decisiones Favorables. - L a  recocen- 

daci6n favorable de cualquier consulta o proyecto de cons - 

t rucci6n requeridos para una mejora p6blica, que s e  emita 

bajo l a s  disposiciones de e s t e  reglamento, e s t a r i  vigente por 

un period0 de dos (2)  Gas, a p a r t i r  de l a  fecha en que s e  

haya not if icado l a  decisi6n de l a  Junta. Este t6rmino podri  

prorrogarse a pe t ic i6c  d e l  funcionario u organism0 auspi- 

c iador j  cuando no se  considere t a l  extensi6n cont rar ia  a1  

i n t e r &  p&blico, y siempre que l a  pa t ic i6n  de pr6rroga se  

someta con por l o  menos t r e i n t a  '(30) d i a s  de antelaci6n a 

la fecha de expiraci6n de l a  d e c i s i h ,  sefialindose 10s 

motivos en que s e  basa l a  pet ici6n.  

Transcurrido e l  termino de vigencia establecido s i n  

que se  haya so l i c i t ado  una pr6rroga para extender l a  

vigencia de l a  decisi6n, 6 s t a  quedar& s i n  efec to  o valor 

a l p 0  para todoa 10s efectos Legales. 

6.05 - ~ o t i f i c a c i 6 n  de l a s  Decisiones Favorables. - La Oficina d e l  

Secretar io de l a  Junta not i f icard  a1  duefio de l a  propiedad 

pa r t i cu la r ,  que serb  afectada por l a  a p r o b a c i h  de una 

consulta o proyecto de mejora p b l i c a  y a cualquier o t r a  

persona, que sea parte  interesada, cuyo nombre y direcci6n 

obren en e'l expedientedel  caso, mediante e l  envio de copia 

certific 'ada de l a  resoluci6n o decisi6n adoptada por dicho 

organisno. 



. 6.06 - ~econsideraci6n de las Decisiones.- La Junta podrg entender en 
-cualquier petici6n de reconsideraci6n relacionada con m a  

, decisi6n sobre una consulta G proyecto de construcci6n de 

una mejora p~blica, emitida bajo ias disposiciones de este . , 

.. reglamento, cuando ksta se someta a s u  consideraci6n por 

el funcionario u organism0 auspiciador dentro de un t6rmino 

. - de veinte (20) dias, a partir de la fecha de notificaci6n 

de la decisi6n. 

6.07 - ~evisi6n de las Decisiones. - La funci6n de revisar en apela- 
ci6n las decisiones de la Junta es una facultzd que le 

concede. la ley a1 Gobernador del Estado Libre Asociado de 

Puerto =coy sujeta a que 'se solicite tal revisi6n por el 

funcionario u organism0 auspiciador, dentro de un plazo 

de veinte (20)- dfas a partir de la fecha de notificaci6n. 

de la decisi6n. El Gobernador esti asimismo facultado para 

sostener, enmendar, alterar o revocar dicha decisi6n. 

6.08 - Prerrogativas de la Junta. - La Junta pod& delegar en la 

Administraci6n de Reglamentos. y Permisos la implantaci6n 

de lag disposiciones de este reglamento mediante una resolu- 

ci6n que cunpla con lo establecido en la Ley  hero 75 del 

24 de junio de 1975. 

La ~unta podrg ademgs, seg& lo crea. conveniente para el 

mejor aprovechamiento de 10s recursos, adoptar normas que 



indiquen 10s c r i t e r i o s  que s e  : i t i l i za r in  en l a  determinaci6n 

de 10s t ipos  de mejoras pcblicas a eximirse de c m p l i r  t o t a l  

o parcialmente con l o  dispuesto en e s t e  reglamento. Tales 

normas, cuando s e  t r a t e  de mejoras p6blicas municipales, 

c o n s i d e r a r h  en t re  otros,  10s siguientes  c r i t e r i o s :  e l  costo, 

l a  nagnitud o e l  tamaiio de la  mejora p b l i c a ,  y e l  impact0 

de la misma. 



7.01 - ~isposi'ci6n General. - Las consultas y proyectos de corstrucci6n 
requeridos para aejoras pcblicas, que le Sean delegados par 

'. la Junta a la Administraci6n de Reglamentos y Permisos se 

estudiar&, tranitarb y resolvergn de conformidad con las. 

di~~osiciones de este Reglamento. 

7.02 - Determinaciones Sobre De1egaciones.- Las deterdnaciones que 
la ~dministraci6n de Reglamentos y Permisos tone a bese de 

las delegaciones que le haga la Junta debergn ser consis- 

tentes con las politicas, normas y reglamentos adoptados o 

aprobados por la Junta. Tales determinaciones se regirin ' 

por las disposiciones, incluyendo las que rijan 10s procesos 

apelativos, que les hubiesen sido aplicables de haber hecho 

la Junta de determinaci6n o decisi6n que corresponda y, 

i s  &simismo, por las que rigen a dicha ~dministraci6n de Regla- 

mentos y Permisos en lo que fueren compatibles. 

CERTIFICO: Q,ue el presente Reglamsato de ~lanificaci6n ~.&uero 2 

0. (Reglamento Sobre Mejoras Phlicas) fue . adoptado por la Junta de 'Planif ica- 

ci6n de Puerto 'Rico en su reuni6n del de de 1978, como 

parte integral de la Resoluci6n ~&nero RP-2-0-78, y para su conocimientb.y 

uso general expido la presente bajo mi firma y sello de la Junta en San Juan, 

Puerto Rico, a 

TERESA BIAGGI LUGO. 
Secre tari.a 
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JUNTA ' nF: PLANIFICACION 
Negociado de Consultas 

~ivisi6n ~6cnica de ~evisi6n Ambiental 

FORMULARIO PARA LYALUACION AMBlEmTAL 

a. Este formulario debe ser cqlimentado en todas sus partes. Donde 
no se aplique. se indicari N/A (no aplica). 

b. De considerarse que la informaci6n contenida en este formulario no 
es suflciente, acornpaire memaria descriptiva deE pmyecto. 

c. Somcta plano de ubicacihn a eecsla 1:X),000 y plano matrando la ptopuegta 
contemplada a escala conveniente qua ~incluyaa 10s siguientes datos: 

1. Area y colindaacias del predio o finca 

2. Cuerpos de agua, desagues naturales, terrenos paatanosoa, sistemse 
naturales, topograffa con curvas de nivel a internlo de uno (I) o 
cinco (5) metros, servidumbres, etc. 

d. Indique tipo de financiamiento: 

( \ Convehcional ( ) Federal ( ) Estatal 

Si es federal o estatal especifique pmgrama o titulo: 

e. Sameta igual n b e m  de copias !fodario, plsnos, endosos) en base a. la 
siguiente tabla: 

*B. Comercial - usos confor- ' B. 
mes en Distrit0.a C-1, , 
C-2, C-3 , 

I 

I 

W. Iadustrial - usos confonnes' C. 
en 10s distritos 1-1 e 
I-L-1 1 

I 

t 

* a conectsrse al sistemn de A.A.A. y 
mturales criticas. e inundables. 

I 

Industrial - usos confomes ' 
en 10s Distritos 1-2 e I-L-2 ' 

I 

I 

que est6 fuera de &as I 

1 

m I F I C O :  Que la Fnfonnaci6n aqui expuesta es correcta y verdadera, se& m l  mcjor 
saber y entender. 



Caso h. Sol. ~b. 

Proponent e 

D l r e c c i h  Postal 

Tel6fono 

Xambre da l  Pmgecto 

~ i r e c c i &  de l  Pmyecto 

~ o n i f l c s d d n  Vigente 

Uso actual de loe terrenoe e deearmllarse 

Cabida de loe terranoe cuyo deearrdllo s e  propane ( indime n b m  de metme 

cuadradoe y ma e q u i d e n t e  en cuerdas) 

' Nberd de ( ) solares a construirse 
( ) dviendaa a construiree 
( ) apartamentos a construirse 

m a t e  & palb i l ldad  de que eas p a n e  de un desarmllo mayor 

S i  Xo 

En cseo sfinaativo indique e l  n&em de solatea, viviendas Y/O apartamentos de l  

I. Pmgetcto 

A. Area del  proyecto 

I. ~ e s c r i p d 6 n  de l  lugar (incluya vegetaci6n y fruras a c d t i c a  y/o 

t s r r e s t r e )  

3. C a r a c t d s t i c a  geol6glca y/o calidad de loe sueloa 

Deecriba 
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5. Industrias d s t e n t e s  en e l  &ea: 

Nombre Ubicacihn 

7. ~escripci6n de &ea circunvecina (uso, topograffa, etc. ) 

11. Sistemas Ratwales y Ar t i f ida les  

Marque 10s sistemas naturales y a r t i f le ia les  exlstentes en e l  k e a  del pm- 
yecto y k e a  circunvecina. S i  est& fuera d e l  proyecto indique la distancia. 

A. Sistemas aaturales 

I ' Distancia .' Nombre baJo e l  cual 
Sistena ' Dentm ' Fuera ' en metros ' se conoce e l  s i s t em 

I 1 

I I MRnplRl...................... ' . (  ) ( ) 
I 

1' I 

Area costanera, playa ........' ( ) I ( ) I 

I I 

Sabana ........................ ( ) I ( . ) . 
I t t 

Estuarfo ...................... ( I ( 1 ' , I .  I 

Bosque ........................ ( ) I ( ) I .  

t I , I 

Refusio de .Aves ...'...........' ( ) I ( ) I I , I 

k e c i f e s  ..................... ( ) I ( ) . 
I 1 I I 

Dunas ........................I ) I ( . ) I  I 
t I 

Pintan0 ......................I ( ) * ( ) . 
I t , I 

a0 ......................... I ) I  
1 I I 

Unidad AgrfcoLa .............. : ( * .  ( ) I I 

I I 

Guebrada ... ....* ( ! ( ) . ............... . 
I I 

W a n t i d  ...................... ( . ( 1 I I 

I 4 I 

Laso ........................@ ( 1 I ( 1 I* I 

I I 

Lasuna ....................... ; ( I ( ) I I 

t 

I I w o t e  ........................ ( 1 ( 1 I 

I , 1 

- . . . . .  cantera ....................... ( 1 I ( 
I I I 1 

. . . . .  ... otms (especiflsue) ........... ( 1 I ( ' I , 
t I I I 

. . . . . . . . . . . . . . . . . . . . .  . - a. I 
t 1 I ..... 
I I 

. . . . . .  . . . . . . . . . . . . . . . . . . .  b. . 1 , ..... 
I I t t 
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B. Sistemas a&i f ic ia les  

' Distancia ' Nombre bajo e l  c u d  
Sistema Dentm ' Fbera ' en metros ' se  conoce el sistema 

I I . . Lag0 artificial ............' ( 1 ( 1 
1 t I 

...................... canal ' 0  ' 0 '  
I I t 

Po20 .......................I ( 1  I ( 1  ' .  I 
1 . . Sistema'de riego ...........I ( ) I ( t 
t I 

....................I I I Repress.' ( ( , 
I 

Otros (especifique) ........I (' ) I ( ) I 
I 

I I I 

A. Ruidos 

Indique clase y nivel de ruidos ( d ~ )  generzdos por el proyecto durante su 
construcci6n y operaci6n. . : 

B. Movimiento de t i e r r a  

1. L~equer i& el proyecto movFmiento de t i e r r a ?  S i  No 

2. S i  la contestad6n es s i ,  indique l o  siguiente: 

s) descripcibn d e l  w e n t o  de tierra (incluyendo volumen apmxlmado) 

b )  posibles daios al ambiente 

c )  medidas para reducir a1 dnimo 10s daiios marcados en e l  apartado 2 
ant &or 

d)  t i p o  de equipo a usarse 

e )  descrigci6n d e l  k e a  de disposici6n de l a  capa vegetal d e l  terreno 
.(tog soil) .  
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C. Inundaciones . 

Dentro Fuera 

( 1  

Frecuencia 

Cota de elevacidn de l a s  

aguas 

D. Dragados 

1. Propdsito 

2. Mtodo a usarse 

3. Extensfdo y profundidad del dragado 

4. Localizactdn y Area del lugar de disposicidn del  material  

dragado 

Indique s i  s e  propone l a  canalizacidn d e ' a l g h  cuerpo de agua dentro 
o fuera de l  Area de l  proyecto. Indique aombre del  cuarpo de agua. 

( ) Dentro ( ) Fuera Nombre 

Tipo de canalizacidn . entubada ab ie r t a  

IV. Calidad de Aire 

Desc r i~c idn  . Exis tente  A const ru i rse  

Incinerador 

* Caldera 

Polo0 fugi t ivo  

Sf e l  proyecto conlleva el us0 de calderas,  se deberl  s u p l i r ,  en 
hofa apar te ,  l a  s iguiente  infonnacidn: 

1. t i p o  y cantidad de combustible a usarse 

2. conterrido de azufre en e l  combustible, expresado en 
porciento ( X )  

3. horario de operacidu da l  equip0 

4. capacidad de l a  caldera en B.T.U. 

B. Desctipcidn del  proceso de manufactura y/o de ta l l e s  de l a s  Euentes 

(proceso, produccidn mansual, etc.). 



JP-224 Rev. (Cont.) 
Feb. 1977 

C. Control de contaminacibn aeDIosf6rica 

Medidas que s e  *lementardn para minimfrar La contaminacidn 
atrpos f 6 r i ca  : , 

1. proceso 3. emisiones fugi t ivas  

2. equipo de combustibn 4. o t ros  

V. Calidad de agua . 

A. Dlaposicibn de desperdicios san i t a r ios  e fndust r ia les  

1. Sbtema sanitaria propio 

a )  Planta de tratamiento 

1. localizacidn 

2. s i t i o  de descargar del  efluente (nombre cuerpo) 

-- 

3. calidad de las aguarr receptoras 

Colifonnea fecales  

4. capacidad planta  

5. t ipo  de t r a t d e n t o  

b) Pozo s6ptico ( ) 

1. Localizacidn 2. capacidad 

2. b n e c t a r s e  a1  sisteme de A.A.A. ( ) 

a) localizacibn . ~- 

b) s i t l o  de descargar del ef lueate  (nombre cwrpo) 

c) capacidad planta  

d) t i po  de tratamiento 

3. En easo de que e l  proyecto conlleve desperdicios i n d m t r i a l e s  
debera fndicar el d t o d o  de disposicidn de 6stos. 
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B. Abasto de agua potable 

1. A.A.A. ( 1  

2. Hincado de pozo ( \ , 

a )  capacidad a d x i m a  ex t racc ibn  

b) promedb d i a r i o  ex t racc idn  

c )  obtuvo permiso Depaftamento de  ~ e c u r s o s  Naturalee 

- - - 

C. Sisteme p l u v i a l  

1. sitio de .descarga  ( i nd i ca r  nombre d e l  cuerpo receptor) 

( rfi 

( ) quebrada 

( ) lago o lag- ' 

( ) o t r o s  

2. capacidad d e l  sietema 

capaci  dad pc / s ec  

a c t u a l  pc/sec 

Fncremento de, f l u j o  propuesto pc/sec 

D. Discuta q a c t o  e f l u e n t e  sanitaria y p luv i a l  en cuerpo de agua 
r e cep to r  

VI. Desperdicios sd l i dos  

1. generadoe duran te  la cons tn rcc ibn  

descr ipc idn  vo1umen.o peso estimado 

( ) demolicibn 

( ) vegetacidn 

( ) o t r o  
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2. generados durance operacidn norma.1 de l  proyecto 

descripcidn volumen o peso estimado ' 

C. Responsabilidad de recoleccidn y disposicibn f i n a l  

Persona 'u organizact6a.responsable frecuencia 

1. Durante construccidn 
. . 

2. Durante operacidn normal 

D. Mdtodos recoleccidn y disposicidn f i n a l  

1. jQ~4 razones econ6micas y/o socia les  motivaron e l  proyecto? 

, 2. ~ P o r  qu6 s e  selecciond e l  Lugar especfffco para l a  ubicacibn? 

3. Costo o inversidn t o t a l  de l  proyecto $ 

8. Indust r ia  

S i  e l  proyecto es  i ndus t r i a l ,  provea l a  siguiente informacida: 

1. Productoa : 

2. Servicios:  

- - 

3. Es product0 o servic io  nuevo en Puerto Bur ( ) s f  ( ) no 
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4. En que o t ro  lugar  de l a  I s l a  se produce 

5. Consumo: ( ) loca l  ( ) exportacidn ( ~ ~ b o s  

C . Facilidades de Servicios 

Indique e l  consumo de faci l idades de servicios  que requerira  e l  
proyecto . 
( ) energfa e l e c t r i c a '  KW/h ( agua mgd 

( ) o t r o  ( 1 gas' 
cual  unidad por d l a  

D. Recursos Humanos 

Indique l a  generacidn de empleos de l  proyecto 

- niveles  de 
sa l a r io s  anuales 

ntimero de emuleos 
durante l a  futuros 
cons truccidn permanentes 

sobre $15,000 

en t r e  $10,000 y $15,000 

en t r e  $6,000 y $10,000 

. en t r e  $3,00O'y $6,000 
.. . . .  

menos de $3,000 

E. Transportacibn 

C6mo se afec ta ra  la transpottacidn en e l  drea 

cantidad estimada de 
vehfculos v oasaieros 

( . )  t e r r e s t r e  

VIII . Agencias gubernament a l e s  
- . . - . . . -  . 

- .  Iqdique qu6 o t r a s  agendas  gubernamentales podrian tener i n t e r& en e l  
.. .. . .. . -,.proyecto y sus razanes 



. . . . .  - . . . . .  

T o  S e c t i o n  6 : LEGAL AND REGULATO.RY F E A S I B . I L I T Y  

. . . .  

CONSTRUCTION AND U S E  P E R M I T S  A P P L I C A T I O N S  
! 

. . ....- -- .. 
~ n e r g ~   arch & ~pplications. 'lnc. 

. . 



ARE-I52 ESTAOO LIBRE ASOCIAOO OE PUERTD RlCO 

OIC. ~ 7 ¶  ADMINISTRACION DE REGLAMENTOS Y PERMISOS 

SOLlC lTUO OE PERMI.SO PARA CONSTRUCC I O N  

0 0- *rta $ WOO Obm mayor de $ 3 0 0 0  ' Obra d? $19,000 Enmiendo(Fovor compbmentar 
Y menor de $15.000 o mas par te  

C - Tipa principal & a t r u c t w  . 0 -  Favor indlcar con Pt ib l im Rivador E-lndique si lo eatruetun3 tiene: 

1 - 0  Uarmiqdn armada ~.oiapoaicidn d q d i c i o s  rdlidos - - 1-0 Unidad de air0 central: 

2 - 0  mmigdn ormado blaqu*. ~ i ¶ o o ¶ i c i a h  'aqws rervidas . .-, - 2 - 0  ~ r c e n r o d ~ d m .  1 

a A- eetructumt 3Abastoeimieh aqua potoble 3 - 0  Incinerodor 

a Madera y combinacioner . 4 - 0  Clrterno 

a Otror 
~hb l icor  Riwdas ] Piacina 

(Eio*cifiqu*) F- Fondoe para el Proyecto(lndioue~d 6 - 0  Ertncionomiento(lndIque 

Erpac i f t~e  oriqen fondor pirblicae dm.  de esoccioa) - dentro del editiuo 

tuem dal editlcio 
K VA) 

G - Fovor & la cam idad d, U- Focilidada vocinales a provesrre (Indique%) 
7- n I l u b e r t o s i d d  

- - . . 
I-INFORMACION GENERAL: 

NUMERO OE RADICACION (Para US0 AR PE ) 

~ d m e r o  Fecko  Municipio 

PROYECTO 

G- caros o apartamentor de: 
I - 0 Eraata 4 - 0  ~ e u e a d d n  activa 

8 - 1  pota saptico 
1- - Un dormitoria 

2-- 00s dormitorim 
P-n Comercial 3-0 ]meacid,, Poaiva 9 . 0  dr y descarqo 

(Nbm. 
3- Trer darmitoriar 3 - 0  Centro Camunal a Area de refugio Niveles sitonor 

1 

4- ~ d s  de tres 
dormitories Area total en metros cuadrados o semiaotanor(~dm. 1 

Nombre 

LO ca litacidn 
, exact0 

m-OESCRIPCION OK LA ENMIENOA ( Pn rn  us0 en caao dm olrmiendos! 

SI ha aid0 mdicado anteriormente indlque: 

i c 

I 
Eatimada por R o m r m  t t imodo oar ARPE 

C a r  t o 

Oesarrallo 

AnteOrOyeCto 

Planor Finalee 

F e c n o  
- I Ndmora do ~adicacidn 

~ b i c o d i d n  
- .- 

IOENT!FICACION 

~el;tono Z ip  code ~ i r e c c i d n  postal 

0 u E i i o  

PROY ECTISTA 

NOTA: Favor de indicor lo prdpuerto en prlmero inea y exisreme en regundo lines ( S i  aolico) 

Nombre 

E-EOIFICACION: 
A-TIP0 OE PROYECTO ' 8-Uao 
1-0 Ediflcio nuevo RESIOENCIAL (I'ndique %) NO-RESIOENCIAL (Indique %) 
2 - 0  ~nrnpllacidn 1-0 una famillo 1-0 Induarrial, olmacin 
3 - 0  A~trrocidn 2 - 0  00s o mdr familias ( Indique 2 - 0  Comerciol, oficina 
4 - 0  ~econrtruccidn d m .  de unidodes 3 - 0  Educativo 
5 0  Instalaciona de 5 0  ~ o r a r  on hilemr (Indique d 4 - 0  lnstitucional 

urbanitacionee n;m. de unidader 5 - 0  Foci lidodm mcmotivar 
6 - 0  pbno MOW eCj Hotel(lndique el i m e r o  de 6 - 0  Ertacionamienta 
7 - 5  Ow08 unldadea ' 1 7 - 0  Otros 

(E.#ofique) 
C(I Otros (Eaoacifique ) 

(Eaoeciflque) 

Area bNta 
do oiso 
) 

~ ~ ~ ~ ~ i ~ ~ ( ~ )  
~oni t icacidn 

Oensidod 
Pobloeioml 
(mc,/rrb.w) 

Tamaiio de lo r  potlor (en met ro)  attura misirno Area del 
Solar 

plantar 

Ar.0 d* 
~cupac idn 

(m.e) 
. 

Metros Oerecko Oelanrero Posterior 

A 

lzquierdo 



U (Para  uro A R P E  I 

OECLARACJON OEL 0 ~ E f i 0  0 SOLICITANTE: 

NOTA: Para r a  e o m p l o r m ~  p a r a  10. proyoctor monoros do $15,000 y quo no so cert i f lqum do aarorao 01 
Roglamonto do ~ ~ ~ n ~ f ~ c a c ~ d n  k i m o r a  12(Roglamomo para la ~ o r t i f ~ c o d o ' n  d. Proyoctor do ~onrtruccio'n 1. 

Doclaro q w  oota rollcifud.incbyondo loo documantor quo so aeampaion.ha ddo oxamlnada par mi y quo 
oogJn m i  mojor Intormaci6n y croonoia eo clona, corrocta y complota. 

CLRTlFICACION DEL PROYECTISTA : 
NOTA: Para  sot eompirmntodo para ior proyoctoo quo so conltlquon da aCuOrd0 dRe0famonto do~ lan i t l cac idn  

N imoro  12 (fbglamonro pom IE ~ o n ~ t ~ c a c ~ o i  do ~ o y o o o r  do Conotruccio'n). . 

Enor& con loo d l .por ic tom d. la LOT ~ d m o r o  '135, do1 I 5  do junlo do 1967, rnmrndada, 

Soy moyar do *dad, y voclno do , Puma Rlco 
Eatado Civil Muntc~pia 

Gtoy aumrirodo p a  para radicar la ro l lc i iud y loc planor y orpoci t lcac imor quo  
Nomoro do1 Duo60 

awmpai ian lo p roun to  para: 

I La do un odlfleio o ertructura 
Conot., Ampl, Ere.  

0 I n m o n d a r  por voz lo r planor do conotruclon 
P r l m r a ,  Sogunda, Tercora, otc. 

oprobodor modlamo 01 Pormioo do conaruccia'n N&. 

do focha do do 19 

Loo planar y o8poclTlcacionoo quo acompafian y torman p a n s  do la preoenti, o s t & ~  on eonformidad C O P  

IB IOyOSy rOgfmaItOS apl icablar on 01 Ertado Libro Arociado do Puorto Rlcu, p a r  l o  c u a l  solicito 10 me 

rxpida 01 correspondionto pormiro do construccidn. 

En , Puerra Rko,  a do do 19 
Munlc~plo 

(Para uso ARPE) 

P E R M I S O  DE CONSTRUCCION 
€110 # n n # a ~  fw aulorltodo pa. Aprobado: 

Admin~r t raoor  do A R E  
~ ~ l n l o t o r l a l m o n m  comic; a Junta 

, . Par : 

Rocomondado par: Foeno ExpodIda: 

Esta parmlro dab. cumpllr con las siqulantas condlcionas rspaaaia s: 



ARPE - 15 .S 
OIC. 197s 

ESTAW ASOCIAOO OE PUERTO RlCO 

AOMlNlSTRAClON OE REGLAMENTOS Y PERMISOS 

SOLICITUD DE PERMISO DE U S 0  

I INFORMACION GENERAL: 

RAOlCAClON ( P o r o  us0 A R PE I 

~ h m r r o  F o c h o  M un ic ip io 

I 
PROYECTO 

i N o m b r o  
ti ho r id0 rodlcado anrrriormonre indlquo: I ; .oc ra  1 . '1 1 ~oco~izacidn 

I I I .i CONTRATISTA I I  
! 

- 
'OUENO DE L A  
PE RTENENCIA 

Yo r o l i c i t o  Permiao de  Uao p a r a  'acupor l o  s i g u ; e n r e  
( Nombrr do1 S o l l c i l o n t r  1 

U b l c a c i d n  

Oosorro l l o  

Antooroyecto 

Plonos Finalwa 

I I I 

pertwnrncio: 

s o l o r  

P Oetal les de Uso: 

I IOENTIFICACION 

(7 L o c a l  

N;m.ra do Sallcirud 

N o m b r o  

--- 

PERMISO DE U S 0  
Recornendado por : Aproba do por: 

F o c n o  

~ l r o c c i d n  p o w f o l  I z i p  c o d e  I ~ole ' tono 

F u n c l o n o r i o  y T i f u l o  Ot lc ia l  

~ u t o r i z a d o  por: 

Administrodor dr A  R  P E  

Facha aprobado 

Cond~ciones Especiales: 
;No Ilene, para uso de ARPE 1 



~ e c l a r a c i o n  del S o l i c i t a n t e  

- - - 

( Para uso A R P E  ) 

NOtO: P a r 0  re r  Complamentado para p r o y a c t o r  m e n o r e r  da $15 ,000  y qua no r e  c e r t i t i q u e n  de acuerdo 
ol Raglamanto dm Ploni l lcoc idn Nbmaro It ( Raglamento para la  Cer t l t i coc idn  l e  P royec to r  da 

~ o n r t r u c c i a ' n ) .  . 

Oaclaro qua asto r o l l  ci tud ha r id0 asaminado por mi y r g d n  m i  malor informocidn v creencio er cierto,correcta 
y complata. 

~ ~- - 

F i r m o  del Sol ici tante 

C e r t i t i c a c i d n  dal I n s p e c t o r :  

N Ota:  Para p r o y r c t o  r qua r a  car t i t iquen da ocu erdo a l  Reglomemo de ~ l a n l t i c a c l o ~  N&aro I t  ( Reglomento 
para laCart l f lcoc idn da Proymctos de Conrtruccio'n 1. 

En armon; con tar dlrporicionas da lo  Lay Nbrnmro 135 daI I d  da 'junio de 1967, enmendodo . Yo 

CERTIFICO: 
Nombn Y Apel l idos 

Soy mayor Pa edad y vacino do Puarto Rlco 
E ~ t o d o  Civil Y u m ~ i o i o  

I 

SOY au ta l rodo  para ajarcer la profaribn an Puarro Rico con Licencio N im.  
Ingan~ero o Arqultacto 

Soy el inspector derlgnado por para lo inspacsiAn da l o r  obrar  da 

Nombre dad due80 da1 proyacro 

L o  consrrucc~dn da dlcho obro fua inspascionaclo po i  m;,y qua lo mirmo cumple con lo sapresodo en e l  

permiso ororgodo an bas* o l o r  planor car t i t icodor  por ri 
Inganiaro a Arwitecto (Nombre da1 Ingamuo o Arquitmcto) 

Licancb N&. 

Flrmo dal  Inrpecror  

~ e r l ~ t l c o c ~ o k  0.1 C o n r r a t i r t l s t o  o Constructor  : 

Para p royac to r  qua r a  c a r t i t i q w n  do acuardo a1 ReglOmento da ~ ~ a n ~ t l c a c i a ' n  Nimero 12 (Reglomento 

pa ra  la ~a r t l t i coc io 'n  da Proy rc to r  dm Canrtruccidn I 

En armon(o con lor d i rpor~ctonar  Qa lo Lay N h e r o  I3S dm1 IS da junto de 1967 enmandodo Yo - . . . - - - 

Nombra 
CERTlFlCO BAJO JURAMENTO : 

y Apallidom 

Soy mayor da adad, y vmcino da Puerto Rice. MI r s ~ o c i o b  con l o  obro autorizado 

madiantr  e l  Permlw dm conrtruccidn Nimaro mnpedido con techa de 

da I S - ,  es lo dascrito obojo m a1 pdrroto 
( a )  ( 3 )  (c.1 . 

( a ) contratlsto, constructor 
qua ajacuto' dlcha obro. 

i b )  Soy el raprasantante autorlzado dvl oue elacuto'dicha obra 
conrrotlrto ,constructor tnomore aet controtfato o construaorj 

( c  I Sor da lo t trma conrrructoro QU* 
tftulo deI puarto Nombre lega l  de la firmo 

ejecuto dlcho obra y ha r id0  autorirodo por la corporocldn antes ratiolado madionla la ~ e r o l u s r h  &mar0 

del - dm - o tirmar la prarmta cartitlcacidn. 

i a  oom da tua djeculoda da "acuerdo o lor ptanor y espectficac~oner 
construcclan ampllalan, etc. 

raara 05. .-i.... .r .,ii.il& * I  i r t i i . . ~  rr  iri,siiri;..x.. ' 

Caclaro bolo lor  panal ldodar d* parjurlo qua asto Certll lcacidn ho r i a o  examinado por ml y seq6n m l  major 

fn+ormoc~dn y cresncia r s  cierto, correct0 y complata. 

At t tdov i t  nummro 
Firmo dal Controtirta o Constructor 



APPENDIX VIII 

To Section 8: INSTITUTIONAL & SOCIAL FEASIBILITY 

PRWRA RESPONSE TO ERGA INTERIM REPORT 

Energy Research & Applications. Inc. 



. . 't. - C 

Ing . ~runl.: Costoll6n, Dircctor 
Of ic i r~a  de Energl'u 
Estado Librc? Asocicrdo de Pue;:o Rico 
Apa~.ic~do 4 iOS9, Eqtaci6n ldir l i  l las 
S(.:..rturce, Puerto Rico 09349 

5timsdo ingeniero Castcl lBn: 

Adjun!c 10s comentnrios d.2 la Autol-ir!acl d e  lo: F~,cntcs Fluvialer ol infol.nl.... 

.,.,iet-ino prcpurndo pot- la co1npo5ia Ensrgy Rosearch & Ap,:li..: I,~OIIS 9 sol~l-e !u 
i .abi l  idud de gr.nemci6ti hid~.oel fici rica on lo preso Je Poi i l  l u r  . Espc:ro 1"" 
estoli  comet.^ taricjs ~.t.cibal-~ .la dr:!~ida afclici6n . 



Dated N o v c n ! ~ c ~ -  3, I972 thc con1paily Enel.<!y Pc;carch c1r;d ,4pplicoiions, Inc. 

issued an inkerini report on t l ~ c i r  f e r r s i t ~ i l i : ~  sti~dy for ihc opc:rcliiori of a low-head 

,;ici;i!efcctric plclnt a t  t l . 1~  Patillas rc;cwoir. This 1.cscrvoir i s  pait of thc soilt-h-c:rst 

:: 'ci.::lon d;:trict o f  Pucrto Kico, oi1eratc.d by :I.ic Pucrtr~ Rico \Vater Resour-ces Autho- 

..:.?.; (PRVJfa) f ~ r  the ~ ~ v e r t i n i c n ~  of  t'vsrto Lice . Fol lovliri3 arc PRWrA's cornmer?i.s 

..> iilc subiccf report. Thc conirncints w i l l  uddr.c;~ i l lc  issues i n  i1.le sur;lo ordc;. !hat 

..!. > . .. .y cre prssentc:l i n  thc rc:p2ri. 

I i . EO!v:E4 EE4-l'S 

Fur: 1 .0 Managcmznt P,c:;.torl. ctnd Patillcts r1rojc.ct Dc:scriptio;l 
\ 

Page 1, Parug~.cl~l~ 5 

The Aufhority obic:cts to t l l j  fu l l  cor~:.ci~ts o f  the porar~t.c:~>l~. ' 

We are in:crejted i n  tliis project because i f  the assessment i s  properly ccrried 
. . 

out, i t  may produce u:oFvl ififormution to.suppo1-t our F1ans f o ~  t l ic intensive use o f  

ncwablr: encrgy sourccs. The AutI1arif-y hr~s not only bzcn cooperative w i th  

;:.;4:zs ,f tills :ypc, but i t  hcis undcrtr:kcn a nulnler o f  analyses and i s  p a r t i ~ i ~ ~ o t i n g  

'in sevcrul efforts to ussc:s the pr''-m:ici! o f  our incligcnou: energy source; i n  o;c!er to 

exploit them for the benefit o f  Pucrto Kico and t!>c Nation. Somc OF i l ~ c  encrgy 

sources that have becn subiect o f  unolysis or t!iat are r.eceivir?a our attention and 



ii. i s  an cbvzrsta:c.n?*nt to my '"Tfic? I i r i ~ i : i ~  clnd pii:I,::':li: I.C.;LI~ j. OF t l l i s  S I ~ I C ! ~ ,  . . 
's se:l;ir~g cts on iricenI~ivc~ for i l ie /\ui.li:)riiy. to ~cceI::!.rrl-C: i is ctslicns .to ~dei:l.r?c:.,;c o i l  - 
-. . . 
:.n~a:i:d ilie!.nlciI power- c~cpc~icle;icy is!c~r:cl\):ic'r:" , Soc1.1 c:.;:iorl; c,.l:l s t~cl l  c'cc;l:lcn; arc. 

rol;..ij 1,~156:1 011 CI ~JK~~YC!C I '  ~ t > d  dc ;~ i>er  c!!ialy:;ij 0; i I i ~  v.lor.!d ener2)f si:~lcr+ion, a;ld its 
.. ' 

impact c l t ~  P c ~ I - ~ o  Rice. Of c'ov;.~c, \'IC v.*r;lcor~~:: ihir, ciucly b . x c u c  i t  mu7 PPOC!UCC: 

. P. ?l,f;? 1 . 1 I:at ion:i?a for' S;.~c:cl~.lc PI-ilns Dc.;iij:l 

. . . ( -  - - . 
. . . . L;.:,::! i .;.-.:.-i.i: cj F~::!:ili; li: y CI.IC! Dcsigi7 COI~CC; ,~  for Hyclrc:Si~:;*.vcr Retro~fi t'. 

-_.--- ---.-..--.-....-..-----I-.-..-- . - - - -  

a : . .. . ., 3Frclrc7i3 :? 

.. : ..-e;l:Iy u;d, thc exist i t~g Iuv: cstc*!>lisfiit.~g \ '~aicc rigliis I i ~ j  to Lo amer!::~:d. 



,~e:;~er I. c~mpa!i. j .  Tlir; clcc-rric ~>o\~!c.r :).r;fc;n oi: F'gt;i i.0 ?ice opcr.atcs nt  a locrcl factor 

. - r o /  of  o\/zr. /-) 10 ,  wl~ic! l  i; rnrr:!~ Iiishcr :!ir!n i n  man;. U. S . locc~tiorc . 'Seu;o;ml variation 

in Pucr1.0 flico . is  very st i~el l .  PRVJRA's PI:.1ni1in3 [I ivir ion ir:e; cln csfirnaic of  iv;c?lvr? 

Jai l  y hovt.s (fronl 1@:03 u .ni . to 10:00 p .  m.)  o:c:r:,.,: Scrfurcli~;.:, Sunr.:ay;, and 

hoi iday; to rcpre:c:~~I. 11.15 I ? ~ ~ ~ l :  fic~vr5 during thc r o i ~ . ~ i i ~ ~ l . ~  . Al i . l i o i ~ ~ ! l  t l i ~ s c  c!:iys mc;y vary 

. . 

!t!onrli ..----. No. of Pc:ci!: Day -- - -. --- - .. . ---- A/\c,:-, : !I -. .-- 
. . .  . . . 

Jqrwary 2 1 July " 

No. OF 
Peak D3y 

In ordcr ro r1iul:c: rnc!xir-r~urn u:c of tlic v:ciic:r rcccivccl ! ~ y  thc recervoir, vre v!oulcI 

.-::,j;;;;i~;?ncl t.o opc;rafc tlic p~.oposcd installation clj a p ~ a l : i n ~  unit. Tlie cle;ign should 

- ,v.:,;dt>i- - -,. ci :aigc unit to opcratc not over fvtelvc flovr; o day. 

PAR'i 4 - Economic Fcosibility 

2 3 9  37, Foot-No;e 

Residenticrl customers who usc 425 Kwh or leis do not pc~y thc Avt11orit~'s fuel 

adiustn~ent charge corresr~nding to tl ic.f irst 400 t<v:l~. They prry fuel adju;trnent fb. 



1. f o r  the e::ccss CZVCI. 490 I:'i!li. TtIc rtc~fc: :.11:1uld I:Ic: r.~:*./i:~c:I c ~ c c c j r ~ ~ r i ~ ~ l y .  

?age 3.3 

I 1  T h e  ccor.~o;llic i11nd::l tIcir.ig ~c\!clc.pi.d t3 ~:it<.:~:.i.,,lr*;~ 1 '  c!! of if12 fc~cto;s t o  hc: 
. . . . 

con;id~rc;! shoulcl \:I:: ~:::~,rc;sccf a:. the! to to l  cc;r:. of ~.~;.c~:lu::ir~:~ oi-I,:: I:il~::':r;~i 1-Iiour 1::i111 

1.  hydro pov:t?r vcrsu:: i h c  c :o i rcz ;~en(~~rsy  io:cl! co;t lrr.c~zflicing oil2 !:il ov:rit;-~OVI- 

I .  with G c o m p a r c ! ~ l c  .thcin~cil plnilf. This ' I . o ~ ~ I  cr..::; :.li:~i,lo i ~ . l r ; I  :I:!c: C J : ~ ~ ~ ~ J L I \  invfil.mc.rl!, 

o p e r u f i o n  crncl !n.~iit '~r!:ll~cc, arid fuc l  ( i f  tr;~plitcll.:l(:). T t ~ c  :f,~crr~:c~l pla;l~; lo t ~ c  

iaken cs refcrencc s ~ i o t . ~ l c ~  be k ~ ~ 1 . 1 1  u S ~ C C ~ ; S I  u r ~ i i  u r : ~ I  a gclj tu;!.llr,~.:. 1 , )  cjf!12r CGZC,  

I Tliis parc!circ:71~ ci;<i oi1.1cr sccticns of this  rc;,-,cr;, givc trlu ~ ;~ i~ , rccs ior i  thal'the 

v:ate;s of 111~: rc:;.?r.v.,.ir crrc! I - e c c i v i r ~ ~  1il.i lc 1132. \'./c c o u f i c n  i1131. t11c;e wute~s crrc 

=orc,rrii t fed for ug~.ii:uliif;r;l, <hinr- .s t i~  c!~lcl inc'ti:i;-;:-i! c c ~ n ~ u i n ; ~ ~ t i o ; i  . T}Ic? conrfit.ion 

.;.:GI. ;nain::lirl,r:d i.ils'l(i1:c "ofi-en i u i l "  o 'u r i r~g  tilt ylc.;i ).c:J; r:;ic;ll: bc incicIcnial  :o 

~-)c;r.!?l iy F.srivy rir#zcipi tcticn clrld a terrl;>ru:;. r c ~ l l ~ ~ t i a : ~  ill ciS:riculi.u rnl use .  A t  

2rcrr.qt I..i i . t l ~ i ~  a r c  nrz knowrl F ~ l a n s  t o  r ~ d ~ c c  the ciSricvl turul  cornrni(.m.cn t of i h s c  

?i9e 5, p u r u g r c l ~ l ~  1 
- 
! Iic durn prnvirlc; CI i~.:.c:Llc s t o r a . 2 ~  cupcrcify cf chou:  17 mi l  l ion  nln:er: 

,-,stead of  t h e  c:cpr.:s:ccl 23 tiiil l i on .  



August to Dcccrrl! j~~r. 

reduced v:clIcr losses and tl.icl.cfc)ri? ciccolt~itr; fol t l i2  \.ii9h.zl. ~ : ~ i i ; . r  Icvc:f: jliai. cull bz 

rcaclicd at prcsent . 

PART 8.0 lntcrirrl I'.cparf oii Sscial ell-tcl Ii:~siii.u!ior~c?I EFFcct; 

\ 

Pcye 45, p a r ~ g r ~ t p h  1 
. . . . . . , . . . . . 

PRWlV\ docs not OS/O I h i :  s i ie  US' ~i:~:l; .cs~ccl i 1 .1  ii!is por.osrcti-oh. PT:!;~~L\, is t.112 
' 

The Emrci is co,ilpciserl OF :t::\/en (7) mkmbcr= on  v~hiclr f ive  (5) rl;:!n!~c;s ccre 

I 

appoinfecl by thc Gavc~-i.ior ~ l :  Pu~1i.o Riccr witl-I thc cons.er.tt G F  ihr3 Scr~at;. z i ~ d  tho o~h:,.r 

~ V O  (2) ~ z I . I I O ~ - r s  arc elected Ly tl-tc elecfric pov,.ei coil:":slcij. 

Pcge 4.5, parngr.c~ph 2 

The conterlts of tllis parasruph is v~rong. PR\Elli:ii is strongly in Fo{/oi of the u;e 

of thosc alternate energy sources Ihut rnay be viciljlc in Puer.;~ Rico und that may prove 

beneficiul to our country. Tlicrc v / i l l  L>c no uncluc Icg i n  irtlplcii.tei~ ting a poli'cy in Fnvoi- 

' o f  the exp!oitaiion of our iiyc!caulic rcjources iF  such policy is p r ~ p ~ i l y  sup;iorfcd uncl 

adopted nt the requirod govcrnnrcnt und PRWRA Icvelr; . 
Page 46, paragrapll 2 

- .  

ment of nuc!car powcr in;tal lation. Our on1 ritrcl co; p r ~ i c c i  has L.,~cr\ r ? ~ j t p ~ t ~ c d  



inr!cf;nitcl>p. Futr.:;-c ~ : j :~ j~ i l - r ; i~n  c:f !!~:nr:rc:;.ir::j cc~; j r~~: ;y  ir; I'u::~o Rice v ~ i l l  1 ) ~ .  rulodc a; 

- - I  

usual, Isclsl:cl :ho;aujIi c!;.lr~l;f;c:s u.14 ~ \ i c i I  !!:I: ;c,nz . I ,icy v!iI I ricvcr I,? riiaclc on 

stu.:!y, the ~;?~ro:~cI l  sl~oulcl t,c niaclr: i o  PkWCA, vihic.11 i s  {he c:.ilir>. capc:l,lc OF u c t ~ ~ i ~ l  

Indir::tric: $p0.04.0Zi/!<'i'4ii 

!du~iicipc~!i  tic:; (I'u!>lic l-igl.lting $9 . 1 17/l~\~!li ' . 

Murtici;x:liI.ics (OXiccd $O.@~G5/l<V;!, 

47, p ~ m g r : j ~ ! l  2 
- . .  . . . . . .  . 

i s  inco;r-sct i.o say !!)at r11o:t c>:is:in.g ~ ~ ; ~ o ~ J I . I E ~ I ; ~ c ~ I ~ ;  irr P~. IL .T~CJ Rico V:'C~LT con:tl.u~tcd [or 
. . .  

tl;? pi~;pos:: .o f  flood control . 7lic i.nijmuridrn~nf :'ic:.e corist.~xrci ccl rno;tly fo~. irr igation 

and for patuLlc v ~ ~ t c r  use. Flood control Iic!. b > c n  incic!cnfl:ll 1.0 tliose mgin purposes. 

Page 47, palay rai;llr, 3 and 4 

I t  s h o ~ l d  be c!~~!rlyirridcrs:oocl tl~.::~. irri(;ntion 11~:; thc toy, a: ~ ? l i s  momen:; 

how::vcr, pol.vcr gcnnrcrtion ccn bc trndc~-fa!.:el? i f  p~*o;;c:iy ccot.;lin~tcd v:ill\ this arid i l l e  

. . 

other uzcs. 



selclorn givi.! \'/cr;l 16 I'~;C~I~~I~IICII: OT I>;.o~.os~s . In  fcic;., tj-12 ,.,rcji~.c: of I.;?(: ~;ill~I tur.fjinc <~cn,?rator 
. . . . .  . .  

u n d ~ r  I ~ s f  crnd c:lr!c?n.;trutiw c t  our rnv;~ici;ic:l ir.Ici.lr! of Cul:.Arrt i s  I ~ e i l ~ ~  carried out vr i t l l -  

out u single I :no~t i  voicc o i  protr:~;.. TO !ItL> c~!lt:.i~,.i*, vie IIZ\,F: C V C . ~ ~  rccISDn to bcl ievc 

thgt fhs I>ufzlic w i l l  v:~lcor,):: 11.1~' U ~ C !  of OCII. rct-!tie!crl:~!i;. ci-t?rcj;. zcvircc; l i ke  v:incl prlvrcr, 

hyclroelcctric pbvzel. and ~f- l .~crs .  

• P A N  8.4 Poliiiccll Clirnatv:! 

This wholc scction ~I ior r ld  tc elirninc~;.cd. Wc ct.n;iit cort;Tc!l2r aclviszl)lc .rnenfionirig 
. . 

ncrnc; of any pclrlicular poli:icrll pzrty i r l  ci .ic-chriic.c~! ~ ! : : ~ ~ : n c r i l .  !;kc i l l i s .  I t  doc?=t~'t add 
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based on the go~/cr i~r~r: ! i t  pol icy vlhicli i s -  cstab! i s t l ~ i !  for 1.112 benefit of our consurilers. Cc:reft~I 
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x a l  ys2s and serii7v; discu::io;ls prcccc?:! i l~r :sc i::ci:ic~ii; v:hicli ore ~ ? ~ r : s v c d  by the G3v21:inr. 

and t l lc Gc\ ic r t l i ; i~  Pioarel. 

It i s  vtrortg to Lcficvz ! I . I C I ~  I'r\WWb i s  ir,~:cn:iiivc i.o fuel pricc! it;cr,nc;e bccausc oil costs 




