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

The objective of this study as contracted between ENERGY
RESEARCH & APPLICATIONS, INC. and the U.S. Dept. of Energy, is
to determine the overallAfeasibi}ity 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-acceptanceAcriteria for this
specific site as an example of power generation potential at ex-
isting dams of rélatively low head (%= 20m) 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 addressed.

It is ER&A's 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 techhiques 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 Reservoir in Puerto Rico. They are generically
classified as:

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

Energy Research & Applications, Inc.



Two views of the spillway at Lago Patillas, Puerto Rico, object of this study.

Energy Research & Applications, Inc.



1.0 DETERMINATION OF FEASIBILITY: HYDROPOWER RETROFIT AT PATILLAS RESERVOIR(cont'd)

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.

Energy Research & Applications, Inc.
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1.1 Agency Roles and Relationships(cont'd)

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,
reviewed the project Interim Report and commented on their views

of progress at that time as well as local considerations.

The earth dam 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.



1.1 Agency Roles and Relationships(cont'd)

_ ENERGY RESEARCH § 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. Dept. of Energy, Idaho'OperationsAOffice - contract
financial and technical monitor of the nationwide hydropower
feasibility program for DOE.

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

analysis of 59 years of reservoir behavior, indicates that signi-
ficant amounts of 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 enginéering 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 identitfied and head limitation indicates the maximum
installed capacity to be 665 kW as a mechanical reality.

Phase II involves the construction of a penstock and
power house adjacent to the rebuilt concrete spillway. This instal-
lation will displace some spillage requirements but discharge

Energy Research & Applications, Inc.
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1.2 Summary Conclusions by Area 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 III consists of a powef plant added to the
irrigation 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
Resources Authority, the Viewpoint selected for determining econ-
omic feasibility of the Patillas project is that of Puerto Rico.
The 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
as ROI, was developed for use in the Puerto Rico environment.
(Appropriaté tax éssumptions, 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

Energy Research & Applications, Inc.
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1.2 Summary Conclusions by Area of Investigation (cont'd)

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 & A staff
ecologist and the Puerto Rico Center for Energy and Environment
Research, under subcontract, that the proposéd 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
scientific 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

From the legal and regulatory viewpoint.

Hydroeléctric development of the Patillas Reservoir
-waters is specifically authorized by Puerto 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 1icensihg is not required. Even if it were required,
the Patillas project would be exempt under newly enacted Section
30 of the Federal Power Act.

Approval by the Puerto Rico Planning Board, Environ-
mental Quality Board, and Regulation and Permits Administration

Energy Research & Applications, Inc.
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1.2 Summary Conclusions by'Area of Investigation(cont'd)

is required. Prompt approval is anticipated based on information
transmitted to ERGA by said agencies in the course of this in-

vestigation.

A list of over 20 potential -turbogenerator hardware
sﬁppliers has been narrowed down to four vendors-who were re-
sponsive: with. detailed equipment lists, cost quotés and delivery
schedules. The engineering design was executed in a manner that
Will'permit the use of equipment from any vendor identified.

Basic equipment costs ranged from approximately $190,000
.td $335,000 including automatic control, interfacing and switch-

ing hardware.

The primary institutional factor encountered was the fact
that the Water Resources Authorify had been retiring previously
.installed hydropower sites. It was therefore a more complicated
proceduré to explain and justify why it made sense to develop new
hydropower capacity at existing, unused impoundments. The bene-
fits of displacing 0il and gas-based power with a renewable in-
digenous resource had to be clearly developed and various decision-

makers so persuaded.

There was also the question of size. Why should a
4000MW grid care about another half megawatt of installed capacity?
The political, economic and social benefits of any increased '
measure of enefgy source independence from OPEC o0il had to be
addressed.

Thé nature of the Patillas site as an exempiary case for
the re-development of abandoned and new hydropower sites was also
emphasized along with this resource's potential in a mixed energy
futures strategy for the entire island of Puerto Rico.

Energy Research & Applications, Inc.



TABLE 1.1 IMPLEMENTATION SCHEDULE - DESIGN § CONSTRUCTION OF HYDROPOWER PLANT
: IN EXISTING PATILLAS EARTH DAM IRRIGATION OUTLET STRUCTURE

TASKS MONTHS
] Y
-INO. DESCRIPTION 1 2 .3 4 5 6 7. .8 9 10 11 12 13
1, Preliminary Engineering § Report - [ R S N N
Advertise, receive bids and award i
order for purchase of turbine [5\ SR R i
[ - — —— o I - i "‘/3
3. Mfgr. § deliver turbine § generator N _ . I N e
: !
4. | Complete design § specifications_ __ | | [ .. | . 1. .| ...|-.- RO N |
i catic ' |
5. | Review plans and specifications _ ___} | _ _ = :
Advertise, receive bid§ and award ' ! e ' i
g | contract for construction ; . : S
7. | Construct facility at Patillas _ ___§ = al
Install turbine generator, : =
8. | test and debug = % ' i
9. | Clean-up § move off site ) ) I

1

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

ZCX Contract complete, turbo generator on line.




ROXIMATELY ONE MONTH INTO THE DRY (DRAWDOWN) SEASON




2.0 HYDROLOGIC ANALYSIS FOR HYDROPOWER FEASIBILITY DETERMINATION
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~Hydrologié Data and Physical Characteristics

Table 2.1 shows the runoff of the streams entering the
Patillas reservoir. Records from 1967 - 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 hydrologic 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., Monday through Friday. The 1979 calendar year was used

Energy Research & Applications, Inc.



PUERTO RICO WATER RESOURCES AUTHORITY-RECORDED DATA

TABLE 2.1%

_RUHOFF OF THE STREANS ENTERIHG PATILLAS RESERVOIR
(ACRE FELT)

Toar Jan Feb ifar Apr May June Jul Aup Sept Oct Yov Dnc Total

1%07 . ' hi2Ls 2350 3765 (10360)
1908 3690 5511 L612 2129 3533 L2Lo 6707 W72 154555 12216 L687 L8oL ) 75156
1509 10222 L6L0 2455 1810 14330 11179 7329 = 22186 12381 11779 21215 3230 122758
1510 2476 1732 3105 77 206Y 2862 3oLl 9212 11276 6966 34k7 352k 5087
1911 2696 5002 126 1720 kb0 6169 5125 5398 6166 8020 67L3 . 10200 68725
1912 7L67 3708 5079 3033 272 shik 2739 2846 - 1386 21307 14555 L196 76002
1913 - 668, 390l MmN 5335 T70L7 9601 9507 7022 9189 - 6925 6251 2607 82556
191 2093 6958 2700 3L75 8187 8249 5066 1,968 1,097 2R812 12331 5057 66293
1915 L1796 3603 2027 2304l 1539 12502 803k Lo31 5408 3666 2331 3669 55010
1916 1681 1192 992 ° 890 1613 11006 13470 14608 BLS3 21213 289083 3655 10096,
1917 1707 102 863 869 2013 3A35 51,59 5709 6374 L09S 3521 L620 L0127
1918 1755 1610 1099 1119 187 6395 5228 1996 9095 17kl 132L9 3786 615u7
1919 L.L36 1393 8,8 2901, L1360 119680 14991 L9€o 047 7831 - 2917 763h : 713.‘98
1920 Lhél 15667 17778 1991 321 2335 7130 6614 3305 3088 6706 59L2 - 70611
1921 7852 Los6 5530 3257 2033 5139 10317 588l 7092 97L8 836L 3435 72707
31022 2166 324$ 3843 1667 3082 7506 4773 6395 8385 11740 2397 8671 €150
1023 2019 - 1832 155 3028 1304 L8k 3209 Lh663 - 672 7611 3028 1516 L1331
1924 2272 LLss 1699 990 3135 . L7680 11203 14104 10259 6356 25959 Leh3 89155
1925 L2192 2147 1504 2176 3197 L6177 L253 5780 5l 331 7330 Jo0h7 L7091
1926 2169 2125 10193 163 3187 3117 136825 7952 438k 5124 L1167 RUY I 50591
1927 1790 1090 2847 1150 3194 (012 90L3 622, 3130 6001 9LoB 2604 535%)
1928 1598 1562 1272 - 966 5008 1681 4212 61,52 13426 5222 5004 5913 52216
1929 6792 2219 Lhs7 159 9L37 7228 Ls1h 7105 562l 5223 L 780 1678 63°16

1930 8190 3690 2022 2079 265}4 4085 2830 2505 3027 2651 - 2625 70 ' 37729

2-2 (2;;)




PUERTO RICO WATER RESOURCES<AUTHORiTY RECORDED DATA

RUNOFF OF TIE STREAMS ENTERTNG PATILLAS
(ACRE FEET)

" TABLE 2.18B

RESERVOIR

|15 24 Y 3 39 45 5 57 63 , 679 75 L]
lrar Jan Feb Mar Apr May June Jul Aug Sept Oct Yov Dec Total
i 1113 2546 875 3242 17520 13867 8863 7271 7056 700 10158 5248 8LRQ9
RN 3298 1790 11:52 1168 11345 810k 6037 5386 5000 Loy 11528 h32) 63135
) . 3068 136 2012 1287 9L59 76L9 717h 5736 8859 7h70 sL67 Ll 63299
Y 3197 1578 1614 7L 3505 3570 7230 7785 5257 2355 1821 6826 L6209
in)5 2741 5202 1273 798 2312 2504 4058 6860 7828 6109 20143 27711 hLL99
4 12L0 642 675 585 17971 10775 9705 11973 11630 103l1 9770 3351 82558
37 12339 2567 . 1515 2197 1796 1254 661 5960 3229 3869 - 7567 6518 L9%02
1 1453 . 1383 O 7 365 2l10 11116 3376 2900 6204 11353 10818 5817 50556
BN 2L09 1399 1314 152 3642 - 2908 21195 1694 L8&o 2861 5552 2212 32263
Lo 1199 1626 1193 013 6334 5323 5640 2Ll2 3552 8361, 5622 LL8l, L6200
il 3557 1639 704 1041 3300 5010 9740 3512 5022 2339 2996 L919 L3859
he L636 2859 1122 . 6L36 1753 882l 6773 6194 L270 L€ol L6880 2994 553¢%2
L) 5087 2145 1938 7530 12600 635 L263 6170 L578 6361 2772 1701 611,99
Ll 872 1018 337 489 5053 12319 73L1 5508 7665 6194 2578 1674 510L8
LS 1139 83 7170 3919 8143 2713 4352 15098 5150 33LL 1893 2012 56157
s 2012 2555 1103 868 8L62 721l 2094 2807 7911 10885 1219 3147 53277
e 3917 2108 1212 1038 6207 5976 2078 1457 ‘5260 3L25 217h 1128 310
"4 1613 1006 - 892 553 6132 7099 12310 8027 7587 5947 14596 8527 7L619
L 2Ui9 1226 1923 1132 8070 9552 86LL 6679 13933 8247 L628 302l 65207
) 3071 5570 1991 L872 480k 352 Lo53 5910 3723 9028  80L5 1083 57302
2-3
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PUERTO RICO WATER RESOURCES AUTHORITY RECORDED DATA

" TABLE 2.1C

RUNOFF OF TIE STREAMS EWTERING PATILLAS RESERVOIR

(ACRE FEET)
15 21 2y 3 37 45 51 57 63 £9 75 g\
Teor Jan Feb Mar pr May June Jul Aug Sept Oct llov Dec Totsl
1551 2305 995 634 859 67l 8932 86838 5522 9529 7606 3 2491 57916
1652 2833 1752 1089 1943 61,6 5065 10337 5252 16132 7278 LBLé 1832 6L505
1553 1905 330 694 552 1143 5636 6689 7376 10335 5131 3580 11955 19126
sy o 2Lés LBl 2208 1611 3813 5277 56L3 5239 23758 16977 L177 2692 78575
1655 ’ 1798 1617 1252 1120 831 6350 3cB3 - 975 5542 5229 LLB7 2976 39264
1956 . 175 5578 136l 2102 Lshy 8,79 2793 7938 4318 7560 5183  LSS9 56306
1157 26h2 2215 1308 - 1153 1505 9860 3326 S0l 3847 L2 26087 655 L5237
1768 3815 1756 107h 1903 972 96802 15615 391, L018 L520 LS39 327h 63702
1373 2132 2154 1hhs 2018 8207 Lf13 ssh8 L2127 2522 L0l 2576 Lho3 LhR16
150 2031 1hké 2395 - 5366 14290 7655 L38O0 11798 15735 5784 720 11719 79719
Al .23h7 1507 930 2979 5750 6103 10777 18306 sLol 7346 L172 6005 7625
2 1974 288) 1L8L 3246 5976 7998 5220 12990 h337 6627 3591 2099 [AHYE
4153 2137 1949 1407 2700 5928 5512 LhL 75517 558 3933 3L19 2117 L7151
v 2973 1148 1233 171h 1618 5100 Bool Lo20 5153 LeLks . 1757 1210 38775
158 980 059 673 89l 2915 82ch - s3Lo 9831 Loh? 3325 558 1139 L6455
38 2573 1215 13k 1463 7932 5616 8317 5702 529k 6561 2596 2060 50681
PREN 1347 995 919 849 - 1169 1L8s 1597 1830 1. 1069 13,8 580 U202 -
b 1574 669 L79 559 1029 7363 312 789 3267 965 2L89 Lo2 239917
59 L35 907 1515 952 1023L 2970 L332 - 3872 5462 2607 L692 2L33 L0511
ITVY 196626 15675Lh 125933 12LL1S 328535 396903 398583  h11757 L35366  L16L90 393202  2L8382
Mrerage 3175 Z561 2031 2007 5299 6L,02 6129 6641 7022 6611 62l 3943 }58362
“\MAGE AREA = 25,20 SQUARE MILES,
2-4
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During the wet season, streams flowing into
Lago Patillas from the watershed upstream
fill the impoundment to its highest level.

Energy Research & Applications, Inc.



2.1 Hydrologic Data and Physical Charécteristics(cont'd)

in this study.

On-peak hours represent the number of hours during

which the hydroelectricity is generated for peaking purposes.

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

tablished if the Patillas site will be used to displace thermally

generated 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. Monthly Monthly | Firm Energy | Mandatory | Existing
j Total On-Peak Coefficient | Releases Water
Hours Hours Pj (AF) . .Right (AF)
January 744 276 - .088 888 327
February 672 240 .077 2473 327
March 744 264 .085 2709 327
April 720 252 .081 1920 327
May 744 276 .088 1370 327
June 720 252 .081 2988 327
July 744 264. .085 1382 327
August 744 276 .088 1059 327
September 720 240 .077 234 327
October 744 276 .088 336 327
November 720 252 .081 838 327
December 744 252 .081 398 - 327
Summation 8,760 3120 1.00 16,594 3,925
NOTE: Pj = . (Monthly. on-peak hours)

Energy Research & Applications, Inc.
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2.2 Method of Determining the Firm Power Output of Reservoir

The historical monthly inflows are routed through the
Patillas reservoir. 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:

P _ Qhe
11.8
where P = power production in kilowatts
Q = flow through turbine in cfs,
h = head on the turbine in feet
e = efficiency

The basic equation used in reservoir routing is the con-
tinuity equation,

Si+'—]: Si+ Ii- Ri EBj - FP, Rmanji,
i=1,2,3,----- Nand j = 1,2,3,--,12,1,2,3,-- 12,---,-
where Si = storage level at the beginning of period i,
Si+1 = storage level at the end of period i,
Ri = release necessary to produce the power level
(@j . FP) or to meet the mandatory release in period i,
?j = porfion of the FP level which is to be delivered in month j,
Ii = inflow in period i less the local right
FP = annual firm power level in KW
i = time period that runs from 1 to total # of month,
j = monthly time period that runs from 1 to 12 and repeats

Evaporation loss is insignificant and is ignored.

The routing is subject to:

. Z S, Z. S
min = Ti+l = max,

where Sm maximum storage and

ax

S_.
min

minimum storage

For a given initial storage (it is assumed full, since reservoir
spills frequently), a given installed capacity, and a given firm

power level, the continuity equation is carried out. The required

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

release at any given time period is the maximum of:
‘ 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
Water is always released through fhe turbine until it is limited
-by the installed capacity. The release required to produce the

firm power is combuted by the following equation:

Ri = (Firm Power, in KW).550 . 1.341
'GlAh.»e. ’
where R. = release in cfs,
¥ = specific weight of water, 62.4 lb/fts, and
e = efficiency = 0.9

The value of'Ri is converted from cfs to AF by the following formula

V(AF) = Ri(cfs) X (on-peak hours per month) X 3600(sec/hr)1

X 1
43560

(AF/ee?)

This value is checked against the release for irrigation and
the largest value between the two is added to release for meeting
.the existing water right. Note that the release used for meeting
the existing water rights is not available either for irrigation

or hydropower.production.

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

Energy Research & Applications, inc.



2.2 Method of Determining the Firm Power Output of Reservoir(cont'd)

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 meeting 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. Oh

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

+1
ASmaX 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 222'(MSL). Therefore, the-
absolute gross head updn the turbine would vary from 48' to 82'.

For a given installed 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.

Energy Research & Applications, Inc.
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2.3 Computer Program
A computer program was written to perform the foregoing

routing and computations. A flowchart of the computer program is -
presented in Figure 2.2. Tables 3 and 4 show some sémple outputs.
The computer program, written in FORTRAN IV and operated on an
IBM 360/91 machiné, is available for review but is not included

here due to bulk.

Energy Research & Appiications, Inc. |



FIGURE 2.2 FLOW CHART OF HYDROLOGIC ANALYSIS PROGRAM FOR HYDROPOWER FEASIBILITY STUDY
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: Y
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- |

SOLVE CONTINUITY EQUATION

Sis1 75t TRy

No

No Yes o
_ _ / Failure Occurred
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Routing Continuous
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2-11



INSTALLEC CAPACITY 8)).CJ KW
. TABLE 2.3 —— ON-PEAK GENERATION -
FAILURES EACK MCNTH
=ZEST ==Xz xsSaTTT=T=2== (12 hrS/da)’, 5 days/week)
(throughout 59-year streamflow record)

Kwh/H J F " A M J J A S O N D
0.0 o ) Q b} 3 0 0 v 0 ) 0 )
_ 8L 600 J g ¥ SO M | C___D Q 0 0 0
1€0.09 0 0 d ) U 0 G ) V) b) 0 b)
240409 9 2 9 9 2 D] G 9 .0 D) ) 9
225432 0 ’ 0 9 D ¢ ¢ 9 ) 9 ) 0
4LC .00 ! Q 0 2 90 C__ D 2__ 0 2 0
4R3.00 2 B} ) b) ) 0 c ') 2 b 0 B
563 60 2 v 0 3 2 v ¢ 0 ) 0 ) 0
€40.00 0 D] 0 0 ) 0 c 0 0 0 0 0
720.00 9 J n ) 9 o 4 Q ) 0 D) 9
LS .00) ) J ) ) J ) 4 v Y 9 0 0

SPILL EACH MONTH (NUMBER OF INCIDENTS IN 59-YEAR RECORD)

P e - ]

M&k/YR J F M A M J J A S 0 N o
Gel €4 13 7 8 32 42 <S2 58 59 859 59 59
249.€60 S4 183 Z B_ 32 42 S _&£8 59 59 £9 59
469.2) €4 13 7 3 32 42 g2 €8 59 €9 €9 53
tac.8) <4 18 7 8 22 a2 €2 58 59 £9 59 59
GC8.4) c4 18 7 8 32 a2 €2 S8 59 689 59 59
— e E8E.0Q 4 18 7 8 _ 32 4c¢ €258 SS9 S9 59 358
14G7.€) 52 13 7 a 31 a\ €2 &7 9 89 859 57
1747.29 €1 18 7 8 31 a} €2 56 59 59 59 57
1GCE€ELBD) At 18 7 9 397 41 €z S6 &2 89 €59 54
224€.46) 63 18 N4 B__32 4L £) 56 59 59 58 52
24G€ .00 38 18 7 8 29 40 4 S5 &7 S9 56 50

pFCBﬂE‘LITY OF FAILURE ( in each giVen month)

P P S O S R Y T

MWH/YR J F L] A M J J A S 0 N D

Ve Ve OeD V9 Oed 0.9 «0 0.0 [VIPYY) L YY) 00 0.0 eV
—— o 249050 000 Qo) Q2 0.0 00 «0 0.0 0.0 Q <0 0.0 0,0 Q.0
4S9 4,29 0.Q 0e2 0«0 D1 Ve’ 042 0.0 0o Ued De?d 0.0 Ve
748 .89 Q.9 0.9 Ce?d 0.0 0.0 De0 UeD D e 00 .0 0.0 0.0
S5C8 .40 0.0 040 0D 0eV 0.0 0.0 0.0 0 e 0.0 0.0 0.0 0.0

e e 1 288 0 0 ) ') e Ded _ Qe Qa4 Qe [ PR De2 e Q2 ei) Qo1 0.0 00
13C7+6) I | Oel) Qe 0.9 0.0 0.0 0.0 0«0 0.0 0.0 0.0 0.0
1747 .29 O 0.0 0.0 Q.0 0.0 0.0 0.0 0«0 0+0 JeN ) Qa9

1365,89 Qe Vel 0 e?) 0eQ 0.0 Ne0 0.9 D eV 00 0.0 0.0 DeN

2246060 QeC__ 040 _ 060 00 0.9 0.0 0.0 U 0 .9 0.0 0.0 0.0

23CE LCO 0.C 00 0.0 0.0 0.0 Do) Qe U.ev) Qe Q.0 o0 NDed
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INSTALLED CAPACITY © 1000.C0 Kw

-------------------------- " TABLE 2.4 ON-PEAK GENERATION
(12_hrs/day, 5 days/week)

FAILLFES SACH MONTh (throughout 59-year streamflow record)

Kwk/H J £ M A ™M J J A s 0©0 N DO
Ce0 - 0 o 0 © ©0 o0 ¢ o o o0 o 0
163e00 0 J. Q) 0 G 0 D _0 2 0
2¢0.00 2 o o 2 ¢ o6 ¢ 9 o a9 0 0
(.0 ¢ O O o 9 0o ¢ o o o o 9
4¢2.,29 9 Y9 2 » I O ¢ O o I 9 9
SCC.CO N9 0 9 ) Qg G Q9 Q0 09 0 __0
€60,00 ©O o2 o 9 o0 0 ¢ O o 0o Oo0 ©°
7¢0.90 9 D) 9 ) 9 9 ¢ o0 o 0o 0o 9
erg.vy  C ) 9 9 o9 ¢ ¢ o 92 o 0 0
GCQ.02_ 0 @0 O 1.z ¢ __G_ O __0 0 0 0 N
1¢.0.0) 90 v o 3 2 o ¢ 0o 1 o 92 0
SPILL ~ EACH MONTH (pymber of incidents in 59-year record)
MWH/YR J F M A M J J A § @ N D
0.0 sS4 18 T B8 32 42 E£2 53 59 SS9 59 59
112,00 S4 18 7 8 32 2 Sz S8 59 &9 59 59
€24.0) 54 18 7 8 J2 42 €2 58 59 59 59 59
G3£.00 54 3 7 8 32 42 €2 S8 59 89 59 59
1248.,0) 54 18 7 8 3z 4z €z 58 59 59 59 58
15€0.,00 €2 18 7 38 31 a1 €2 S7 59 S9 59 57 .
1672.00 50 18 7 A& 31 a3y €2 56 59 €9 59 54
21€4.9) 44 18 7 8 3 41 =2 S6 59 59 59 S2
246€.,02 38 18 7 8 29 40 A4S S5 57 S9 56 S0
SACR,Q) 23 18 7 8 27 35 a6 &3 'S E7 S5 47
3120.00 28 118 7 8 21 34 a&€ 49 57 S5 52 45

PROBAEILITY GF FAILURE (in each given month)

P T T B - T ]

MwH/ZYR J F ] A M J J A S (8] N D
0e0D JeV (VI 0.0 0.0 D60 J.0 0ed Qe De? Je0 Jel
11202 Gl Qe X Vel 2.0 e 0 VKXY 0«0 0.0 00 0.0 D0
€24.,09 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GIE «J) e Ve QW) Oe0 Je0 2.0 Dot D) 0.0 D) V0.0 0.0
1248.09 Ded Q.0 0«0 Qe 0.0 D0 0.0 0 sV Q.0 V.0 «0 0.0
1E€LeCA Qe 0.0 042 00 _Q,0 Qel Q0 0 «Q Q <0 e ° 00
1872410 Je 0 Fedd Je0 Ce0 D0 0.0 eV Oe) 00 )0 Qe 0.0
2184 .09 C.0 OV 0 .0 0.C 0.0 0.0 0.0 0.0 0 .0 0D Qe 00
24C€+C Q.0 DeV o0 00 0.2 Qe D0 el 0.0 Ve (VIPRY) Je0
200BR WU Ced Qe . Goel) . Def17 Co0Q34 Qe Q0 ) 0 U0 Q9 2.0 0+0 .
31204C2 Ced OV 0.0¢1 0.034 040 0.0 D) 00 - 0.0 «0 0.0
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bd -
INSTALLED CAPACITY 400.00 Kw
_ TABLE 2.6 24-HOUR CONTINUOUS GENERATION
Z:LﬁgSES=S:§2=222l2= (throughout 59-year streamflow record)
! .
KWH/H J F M A ‘M J J A S [¥] N D
0e0 o 0o © 0 o0 0 ©6 o0 o0 0 © ©0
40,00 0 0 [+] 0 0 Q 0 0 0 ) 0 0
80.00 ¢} 4] (4] [ (4] [¢] 0 0 1] 0 0 W)
123,00 0 1] Q 0 0 0 ] 0 0 0 0 4
160,00 D) o ] 0 0 o 0 0 0 0 0 0
260,00 0 0 0 0 0 [») 0 ] g 0 0 0
240.00 0 0 [+) (4] 0 0 0 4] 0 0 [§] a3
280,00 0 0 0 0 0 ] 0 0 0 0 (o} 0
320.00 0 0 o 1 2 0 (o] 0o Q V] 0 Q
360,00 0 © 0 3 2 0 ©0 0 o0 _ 0 0 0 _
400,00 0 17 2 & 5 1 600 0 -0~ 0
sPItL EACH MONTH ~ (number of incidents in 59-year record)
MWH/YR J F N A M J J A 3 0 N [v)
0.0 S4 18 7 8 32 42 2 68 69 59 &9 §9
350.40 54 18 7 8 32 42 S2 688 59 59 59 59
700.80 54 (8 ? 8 32 42 €2 €8 89 59 59 59
1051.20 5% 18 7 ‘8 32 42 852 €8 59 59 59 59
1401.60 53 18 ? 8 32 4l €2 €8 59 59 589 5§57
1752.,00 S1 i8 7 8 3t 41 52 §6 59 59 59 54
2T02.30° 45 18 T B 30 41 B2 &6 59 359 5T b
2452.80 41 18 ? 8 30 40 S50 €5 S57 59 56 S5O0
2803.,20 33 18 7 a 28 35 47T 53 857 357 54 46
3153,60 28 18 7 a 21 34 45 49 S7 55 S1 413
~3504,0Q9 23 1% P 7 Y6 3IF &Y &5 527 53 45 &0
T PROVASTCITY 07 TRICURE “(in cach given month)
MWH/ YR J F M ™ ¥ J . 5 4] N D
0.0 0.0 0«0 0.0 0.0 Ce0 Oe 00 (¢ 5] Qe Je0 2.9 Je)
35).40C 0.0 Dol D0 0,0 Ce0 0.0 0.0 0,0 0,0 740 N.D T
700,80 0,0 0.0 De0 Q0.0 Vel 00 Je0 0.0 0.0 D0 9,0 DD
1051.,20 0.0 0«0 040 0.0 0.0 0.0 0,0 2.0 0.9 D0 02 ) e
1401.60 049 . 040 .0 0.0 G0 0.0 0.0 040 0.0 D40 D40 32
1752.00 0.0 0«0 0.0 ‘0e 0 0.0 0.0 0.0 0.0 0.0 0.0 Jel) de)
2102.30 0.0 0.0 LYY 0.0 0.0 0e0 0.0 0.0 D0 3.0 R .0
2452.80 0.0 0.0 D0 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.9 040
2803,20 0.0 0.0 0.0 0,017 0,034 Q.90 0.0 0e3 D e .0 Jetd J )
3163.6C 0406 0.0 0.0 0.0€1 0.034 V.0 0.0 D40 049 0.0 e 269
3504.00 D0 0L.0T7 DL,034 0,102 CL.UBS 0,017 0.0 — 0.0 0.9 J.0 0.0 e
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INSTALLED

CAPACITY

- — - - T P - v - pae W = e M et W mE Ee Gy T Mm R O oS e = e
R385 5332 R 2R R R B

300.00 Kw

TABLE 2.5 24-HOUR CONTINUOUS GENERATION

FATLURES EACH MONTH

H_(throughout 59-year streamflow record)

SE=ISSER=STESESTITISTER
KWA/F J F W A N J J A s 4@ N D
Je0 0 0 0 0 4] 0 (¢} 0 0 0 (] 0
30000 0 0 0 0 0 0 0 0 0 0 0 0
60.00 0 0 0 0 0 (] 0 0 0 0 0 0
9900 0 0 ] ) 0 0 c 0 Q 0 0 9
120,00 0 0 C 0 (] 0 o] 0 0 0 o 0o
150,00 0 0 0 0 0 0 0 0 0 ) 0 0
180.00 0 "] 0 0 [¢] 0 [+) o] 4] [¢] [/] 0
210,00 o 0 0 0 0 0 C 0 0 0 0 (4]
240,00 0 0 a 0 ] 0 0 0 0 0 0 0
270.00 0 0 0 o 0 0 0 0 0 ] 0 0
350.00 ) 0 (] 0 1 0 0 0 0 0 0 O
SPILL EACH MONTH  (number of incidents in 59-year record)

MWH/YR ~J F N A W J J A 5 O N DO
0.0 5S4 18 7 B 32 42 S2 €8 59 59 59 59
262,80 54 18 7 B8 32 42 62 S8 59 59 59 59
—553,60 54 18 7 B 32 42 52 E8 59 59 59 59
788,40 S4 18 7 8 32 42 S2 58 59 59 59 59
1051.20 S4 18 7 8 32 42 €2 S8 59 59 59 59
1314.,00 54 18 7 8 32 41 S2 58 59 59 59 &7
YE75,80 LY 4] T g 31 a1 ce <7 29 597 99 57
1839,60 S1 18 7 A& 31 41 €S2 €6 S9 59 59 54
2102,40 45 18 ? 8 30 41 €S2 56 59 59 59 52
2365,20 42 18. 7 __A 30 40 .51 5658 _59—-56—50
12628.00 38 18 7 —H 29 38 47 _ES 57 58 55 &7 |

T PROBABYLTYY DOF FI[CUWE

T T T T T I T T r
TR T TS ST I SEIESESSsEREs=

- s

(in each given month)

MWH/YR Jd F M A M J A S 0 N D
0.0 0.0 0.0 JeO 0.0 0.0 Jed 0«0 0.0 02 Q.0 2,0 Je)
262,80 0.0 0.0 0.0 0.0 0.0 Qa0 0.0 0,0 D9 D0 Q.0 0
523,60 0.0 0.0 D.0 0.0 D0 Q.0 0.0 0.0 0.0 D0 (o ¢ ) [s 2]
788,40 0.0 0.9 7.0 0.9 0.0 Jed 0.0 NeD 0e2d 0.0 e Oe)
105120 0.2 0.0 0,0 0.0 0.0 0.0 0.0 Qo) 0.0 0.0 D40 D4)
1314,00 0.0 0.0 N0 XY 0.0 0.0 0.0 0,0 09 «0 Qa0 o)
fS?b.BO 0e) Q0.0 Ne0 O« 0 [+ P 4] Ueld 0_.0 0.0 DeD 30 ) el Y ed
‘839060 000' 0.0 0.0 0.0 0.0 OIO 0.0 0.0 0.0 000 ’)00 0.()
2102.,40 0.0 NDe0 0.0 0.0 0.0 Q60 0.0 0.0 D49 ) e Ded De)
23.65.20 0.0 Ce0 0.0 0.0 0.0 Qe0 0.0 0.0 049 D.0 Ve J o)
2528,00 (s Y0 ] D0 D0 D0 0,017 UeV 0.0 0.0 0.0 0.0 0.0 Je’)



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 requifes 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 Analysis

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. '
The average discharge, averaging over 59 years or 708 monthly

periods, is:

= 3
Q = 60104.3(AF) X 43560 (£t /AF) _
365 X 24 X 3600 83.02¢cfs

The number of on-peak hours used is 3720 hours

The average on-peak hours per day

= 3120 .
165 8.55 hrs.
Power = —:%%32— X 0.761 X e

- 62.4 x 83.02 x 88.3

0] x 0.761 x 0.9

567.82 KW
If turbine-is operating on the average of 8.55hrs. per day,

Power = 567.82 x 24 _1593.88kw
~ 8.55

The computer analysis shows that.approximately 50% of inflow is

spilled. Thercfore a rough estimate of the firm power level is:

1593.88

Energy Research & Applications, Inc. 2

= 793.94 w =~ 800KW
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2.5 A Simplifiéd Hydrologic Analysis(cont'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 results 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 generatlng
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 yearly hy-
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.

b) 24-Hour Continuous. 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 yearly hydroelectricity genera-
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 acceptable 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.

Energy Research & Applications, Inc.



3.0 Englneerlng Feasibility & 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 ihstallation 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
spilled 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 Felfcita Syphon, using
water discharged by the first hydropower installation and dis-
charging it again into the irrigation canal.

All three alternatives are "possible phases of project de-
velopment for consecutive implementation (see Figure 3.1)

3.2 Hydropower System Design § Estimates: Development of the Concept

3.2.1 Irrigation Outlet Hydropower Generating System, Design Criteria & 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-

Energy Research & Applications, Inc. )



R\ VIEW OF THE TRRIGATION CANAL AND DIVERSTON“STRUCEURE
FROM THE TOP OF THE EARTH DAM /
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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 head=60ft). 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 187.5ft.
above sea level) and 14,000 AF(w.s. elevation 222.0ft. A.S.L.).

Based on the irrigatioﬁ 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
I1.8 *)

where

power production in kilowatts
flow through turbine in cubic feet per second
head on the turbine in feet

o 5 O 9
]

1

efficiency, which is assumed to be 0.Y

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

equation: 5
_ Lo

h ey mls

loss g

where

= length of the pipe in feel

= diameter of pipe in feet

friction factor(0.014 for steel pipe)
= water velocity(feet/sec)

1o L= 0 o [y
1]

= 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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VIEW OF THE IRRIGATION DIVERSION STRUCTURE FROM THE
IRRIGATION CANAL. THE UNIMPROVED AREA BETWEEN THE EX-

ISTENT STRUCTURE AND THE CANAL WALL IS THE PROPOSED SITE
OF THE PHASE I POWERHOUSE.




3.2.1 Irrigation Outlet Hydropower Generating System, Design Criteria § 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 500ft.) ’

3.3 Hydropower Installation at Irrigation Outlet Structure(Phase I)

The most'attainableAconfiguration 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 Verticai
arrangement turbine installation is represented. The following are
key parameters of this installation: B
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. Switch panel and automatic controls

e. Riser penstock pipe(wclded steel pipe 42" dia.
56ft. length.

* Some domestic and foreign companies have standardized design for small propellexr
turbines, e.g. Allis-Chalmers-USA, Bofors-N&hab-Sweden, Staphenhorst-Canada,etc.

Energy Research & Applications, Inc. o 7.5
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TABLES.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 30,000.00

2. Powerhouse construction (600 sq.ft.) 4,800.00
3. Reinforcing concrete in place
210 ‘cu,. v, X, §L30/cus vd. 48,300.00
4. Miscellaneous iron 8,000.00
5. Penstock pipe 48" dia. 1/2" wall
56ft. long @ $90/ft. , 5,040.00
6. Turbine, generator, switch panel and
automatic controls 236,782.00
7. Install and test 20,000.00
Sub-total $352,922.00
Allowance for unlisted items - 10% 35.,292.00
Sub-total 388,214.00
Engineering design - 10% 38,821.00
Sub-total 427,035.00
Contingency - 10% 42,704.00
TOTAL ENGINEERING and CONSTRUCTION $469,739.00
INTERIM CALCULATION $470,000.00

Energy Research & Applications, Inc.

)



Energy Research & Applications, Inc.

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

3-9A



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. -

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

f. Generéting power estimated applying above formula.

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

Pmax = 665KW for Q = 105cfs and h = 83ft.

( Il1lustration of rated power, See Figure 3.3.1c)
g. Estimated cost of project is shown in Table 3.3.1.

3.3.2 Horizontal Turbine Configuration Conéept 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 turbines do not correspond to the Patillas
conditions, they are designed for 7 to 47ft. head
and discharging flow of 200cfs and over).

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

2) Hydrotechnical Parameters

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

b. Turbine intake diameter varies between 1370-1795 mm.
Turbine runner centerline elevation = 145ft.
d. Turbine runner diameter: 1000-1150 mm.

Energy Research & Applications, Inc.
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| | TABLE3.3. 2
" ESTIMATED COSTS FOR HYDROPOWER INSTALLATION
AT EARTH DAM (HORIZONTAL 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 $ 30,000.00
" 2. Powerhouse construction 490 sq.ft. 3,900.00
3. Reinforcing concrete in place

"121 cu. yd. X $230/cu. yd. 27,830.00

4. Miscellaneous iron 8,000.00
5. Penstock pipe 48" dia. 1/2" wall

56 ft. long @ $90/ft. ‘ 5,040.00
6. Turbine,Agenerator, switch panel

and automatic controls 300,000.00

7. Install and test 20,000.00

Sub-total $394,770.00_

‘Allowance for unlisted items-10% 39,477.00

- Sub-total 434,247.00

Engineering design 10% 43,425.00

Sub-total 3 477,672.00

Contingency - 10% 47,767.00

TOTAL  ENGINEERING and CONSTRUCTION $525,439.00

INTERIM CALCULATION $525,000.00

Energy Research & Applications, Inc.
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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:

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

min

P 105cfs and h = 77ft.

max

616KW for Q

(Illustration of rated power, see Figure 3.3.2c)
g. Estimated cost of project shown in Table 3.3.2.

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

The second alternative (Proposed Phase 2) of hydropower
~installation at Patillas site is feasible for placement at Spillway
(see Figure 3.4.aGb), using surplus reservoir storage water re-
maining after irrigation releaseé. This hydropower,instailation
is feasible for installation adjacent to the Spillway 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(looking 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 elevation
in the reservoir: between 103ft. which corresponds to 222ft.

w.s. elevation(crest of Spillway) and 76ft. minimum(which
corresponds to 196ft. 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 cost of project Phase 2 is presented in Table 3.3.

Energy Research & Applications, Inc.
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Energy Research & Applications, Inc.

Two views of the Patillas spillway structure
(proposed Site #2) taken [rom opposite angles.
The proposed intake structure would be sited

at the right of the present structure (top photo).

3-15A
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TABLE 353

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:

2. Site development and restoration, including:

on-site access road, restoration of natural
and dam surfaces, revegetation.

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.

7. Penstock pipe, steel, 48" diameter 1/2"
wall -- furnish and install 320 linear
faet 8 $121/Ffoot.

8. DPowerhouse building

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

10. Install and test turbine.

Subtotal

0

Allowance for unlisted items: 10%
Subtotal

Engineering design: 10%
Subtotal

Contingency: 10%

Total Engineering § Construction

INTERIM CALCULATION

Energy Research & Applications, Inc.
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Interface with the existant power grid is seen as
posing no problems at any of the possible Patillas
Energy Research & Applications, Inc. sites.
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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 Felicita Syphon.

The outline of this hydropower instéllation is:

The tailwater discharged from the hydropower installation
at the earth dam outlet structure is captured in pressuré 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 Powerhouse 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 most 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 phenomena: longer life of runner
(which is the most expensive 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.

Energy Research & Applications, Inc. . 3-19



. TABLE 3.5
ESTIMATED COSTS FOR HYDROPOWER INSTALLATION
AT FELCITA SYPHON, PATILLAS, PUERTO RICO

1. Contractor start-up cost, move-on site, clean-
‘up and moveé-off, excavation; joining existing

30,000.

structure and rockfill. 00
2. Power house ;onstruction. 4,800.00
3. Reinforcing concrete in place.

‘ 121 cubic yards @ $230/cubic yard. 27,830.00
4. Miscellaneoqs 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. 20,000.00
Subtotal $1,043,280.00
Allowance for unlisted:items: 10% | 104,328.00
Subtotal | ' | ' $1,147,608.00
Engineering design: lb% ' 114,761.00
Subtotal - ‘ | | $§1,262,369.00
Contingéncf: AlO% 126,237.00
Total Engineering § Construction ' $1,388,606.00
INTERIM CALCULATION ' .T $1,390,QQ0.00

Energy Research & Applications, Inc.
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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).

e A -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 200ft ASL
elevation or 61 ft. working head. For these common conditions,:

power generation will be 350-400KW.

At the Spillway hydropower installation, it 1s 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.

o . At the Felfcita 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 powerhouse is very low.

Construction dimensions for the powerhouse as shown in
the concept design.do not exclude any vendor sources of turbines
from competitive bidding to supply the equipment. Their designs
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 provided in quotations by manufacturers of -
small hydropower ﬁnits, we can conclude that for the Patillas site
hydrological ‘and environmental-conditions, a completely -automatic
unit is feasible using prbven advanced technology and, therefore,

recommended. -

Energy Research & Applications, Inc.
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3.6 Conclusions (cont'd)

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 runner's speed of rotation has reached its design level,
the alternator is synchronized. The valve is equipped with
an hydraulic control backed up by a stored energy (battery)
control for emergency closure in the event of power 1loss.
The control mechanism is sized to close 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 1is neceésary to
construct an intake gate which is equipped with a similar
automatic control device. 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 generatihg
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 wvarying conditions of
load, power factor, generator frequency, and load imbalance.
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.

Energy Research & Appli'cations, Inc.
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3.6 Conclusions(cont'd)

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 hydropower installations at the

Patillas site are conceived for operating.safely.

They are also flood protected because they will be
implemented only at existing hydrotechnical struc-
tures(Earth Dam OQutlet Structure, Spillway and Syphon).A

'In Table 3.6, operating profiles are summarized for all three
potential phases of hydropower retrofit installation at the
Patillas site. '

3.7 Estimate of Construction Costs

'4 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. '

‘Tables 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 §&
installing diversion piping, turbine, generafor 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 required.

Outflows from the reservoir 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(cont'd)

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
Materiél costs have been verified for all major items.

Price quotations have been obtained from four of the 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 6ontingencies applicable to the variable construction
cost items; The project cost estimates are, therefore, believed

to be very conservative.

24
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TABLE 3.6 FEASIBLE OPERATING PROFILES

Generating
Install. Capacity (KW) Annual Energy (KWH/YR)
: Peak Hr :
Yo s 24hr/da Peak Hours 12hr/day

No. |Hydropower Installation . year 'roind 12h‘%gla()’ 5day | 24 hr. /day year 'round ° 5 days/week

1 | at earth dam 400 490 3,504,000 1,528,800

2 | at Spillway * --- 650 ' --- 2,028,000

3- | at Syphon 300 330 2,628,000 1,029,600
Total Phase 1 (1) | 400 490 3,504,000 1,528,800
Total Phase 2 (1+2) 400 1140 3,504,000 3,556,900 **
Total Phase 3 (1+2+3) 700 1470 | 6,132,000 4,586,400

* Operates only for Peak Power Generation

** Probability of failure to deliver
statad energy levels: 1.98%

3-24(a)
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POSSIBLE OPERATING PROFILES FOR PHASE #1
(for single installation)

HYDROPOWER RETROFIT at EARTH IRRIGATION OUTLET STRUCTURE

24hr/day 12 hr/day

, year/round peak power 5 days/wk.
Generating Capacity (KW) 400 * 665 **
Annual Energy (KWH/Yr) 3,504,000 2,074,800

* Working According to current irrigation Release Practice

** Working in Peak Power Generation Strategy
According to Current Power Supply Practice

Energy Research & Appiications, Inc.
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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 o0il prices and the availability of

new technology in control systems. A classical engineering/eco-
nomic analysis of the proposed €arth 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¢ per KWH for at least 30 years.
-be repaid in less than six (6) years.

-save over 60Q0 barrels of 0il 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 o0il supplies and
consequently improved balance of payments.

-reduced use of cooling water at the steam. 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 their
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-benefit 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.



4.2 The Costs of a Patillas Hydropower Retrofit

There are two types of costs anticipated in the produc-
tion of electricity at Patillas reservoir: initial, one-time costs
to design and build the facility-and'énnual life-long costs to
operate and maintain 1it. '

The operation and maintenance costs of a small, modern

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

(1

with similar equipment elsewhere\ The fully automatic controls
called for in the engineering design (see Section 3) reduce the
likely labor requiremeﬁt 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, tanal, spillway, etc..are

anticipated as a result of 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 in 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
manufacturers' hardware quotes, local prevailing wage rates, etc.).
The derivation of project costs set out in Tablées3.1 § 3.2 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 & benefits which will
be explained in Section 4.4.

(1) For instance, a fully-automated S50ZKW hydroelectric facility in Kalsetter,
Sweden requires about 3-4 hours of labor per month according to the
owner-operator of "the installation.

Energy Research & Applications, Inc.
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FIGURE 4.1

4.3 Benefits of a Patillas Hydropower Retrofit

Overwhelming the beneficial side-effects of hydroelectric
power mentioned earlier, is the pdtential cash saving from reduced
0il imports made possible by hydroelectric power use. In 1978,
the WRA spent an average of 2.54¢ per KWH on fuel aloﬁg), a figure
which is sure to go up in the foreseeable future. On this basis, a
pfojected minimum firm energy production of 3.5 million KWHR ver
year from the earth dam installation alone will yield annual sav-
ings on fuel expenditures starting at $89,000 in the first year
of 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 from 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 may be of

interest to break down the benefits by recipient group.

(2) Bond prospectus dafed September 26, 1978 by Merrill Lynch White
Weld Capital Markets Group, page 20.

|
Energy Research & Applications, inc.
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4.3 Benefits of a Patillas Hydropower Retrofit(cont‘d)

The ‘ultimate distribution of any fuel cost savingé 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 utility's customers, and so,
conversely, are any savings in fuel costs. ASeventy percent (70%)
-of the Authority's residential customers are subsidized by the
Government 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"
$14.00, the following groups will savegs)

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 econcmy under the WRA's current rate structure. However, the
WRA will presumably bear the investment cost for a 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 benéfits 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 Commonwealth"gzl) all benefits, to whomever they
may accrue are included in the mathematical economic analysis presented

(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 government's expressed desire
to diversify energy resources and develop the island's renewable energy
Tresources.

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

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. ' ’

Accuracy of model
as a representation
of reality

HIGH

Probability of
solving model
without unreasonable
effort

LOW

INCREASING COMPLEXITY OF MODEL —>
FIGURE 4.2 - Tradeoff in Economic Model Design

The most effective model will lie somewhere in the middle range of
complexity, reflecting the most significant aspects of the real
world without becomiﬁg 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 of the proposed hydropower options available at Patillas
(or for that matter anywhere in Puerto Rico),v '

The economic analysis of a hydroelectric retrofit installa-
tion by classical engineering-economic techniques involves 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(cont'd)

fundamental discounted relationship is:

Present Worth of Initial - Present worth of a series
Investment(including 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 piant. 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 specific perspective of- the Water Resources Authority, the’
cost-benefit calculation can be expressed verbally:

total installed cost -present worth of thirty years
RIS - of fuel savings, with allowance
with interest compounded(6) . for inflation in fuel prices; less
expense for operation § maintenance
of plant, if any, with allowance
for inflation

during one-year lead time

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

KWHR)(.OlOS)(PFj]

GAPF--3INT) - X

ra+ steE - st L

cosT (1+31nT) =L it

. OEM oy la+stom - anwr )L,IFE 7.
FTOM - %INT A 1 + %INT

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 formulation 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
benefits are assumed at mid vear.

(7) If no real O&M cost is incurred by the hydropower installation,
as was suggested in Section 4.2, then the second line of the

A equation will drop out.
Energy Research & Applications, Inc.
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4.4 Mathematical Model of Economic Feasibility(cont'd)

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 "$INT"), 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 powef 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
0il 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 the WRA (see Hydrology & Engineering sections).

2. Electricity sales are assumed to be unaffected by
the use of hydropower instead of thermal electric
power. o

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) O&M expenditures relevant to the proposed hydropower
retrofit may be entered in the model as either "cost-),
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
of the modest 0&M requirements of the automatic de-
vice. A negative entry for O&M implies that no
operator is available at the site presently and some-

Energy Research & Applications, Inc.
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4.4 Mathematical Model of Economic Feasibility(cont'd)

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

A positive entry for O&M 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 WRA's
current O§M costs(excluding fuel). (8) However,
before including any O&GM savings at the Authority's
steam plants, full ramifications on employment must
be recognized.

S. No income or property taxes are included in the
model. The WRA's '"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
operation 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: either COST or %INT may be ihput (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 1978, the WRA spent $74,888,000 on "production' and ''maintenance'
for an energy output of 13,685,000MWHR, an average of .S55¢/KWH , as
compared to projected 0.03¢/XWH for hydropower O&M.

(9) The $100/month O&M figure is included as the most conservative of the
three possible O8M 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 0.03¢/KWH..

Energy Research & Applications, Inc.
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4.4 Mathematical 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-
didate-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‘reduire'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 operéting on a 24/hour-a-day schedule. Additional
iterations of the program have been 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

SAMPLE COMPUTER PRINTOUT OF PATILLAS ECONOMIC MODEL

FATILLAS
DATH

i. SITE
BB, o
2S04 000, EWHE
e FF
0. 07 HTRF
. O+
0. 07 SO
Zi. LIFE
S FO000, oOsT
. 12 *EQE

CALCULATIONS
Sag4E, 4422745 BELS
Sea23. 12 YHRLU
Se22. 12 TOTL
L 21E1285450 SIMT
TO&, TEaRIT3 Dok
1, 393235749 CoEH

Additional notes:

i

nou

Site key: l-earth dam; 2-syphon; 3-spillway

Installed capacity recommended by engineers (KW)

Avg. annual energy output from hydrologic analysis(kwhrs)
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 OsM cost increase (uniform over life)

*

W n

Decision time horizon or expected life of faclllty(yrs)

Total installed project cost, if known($) *
Rate of interest on WRA bonds and overhead margin

otherwise, omit COST & print %INT, a given minimum -
required return (%).

Avg. number of barrels of oil per year displaced

First year oil savings ($)

First year total savings ($)

Discounted rate of return on investment(%) if COST known*
Capital investment per ‘installed kilowatt ($/KW)

Total cost per kilowatt(¢/kwhr)

*otherwise, omit. $INT and calculate maximum justifiable

investment (COST) for given required rate of return.

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

. The calculation of C/KH is extremely sensitive to the value used.

for %BOR.

Energy Research & Applications, Inc.
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FIGURE 4.5 SUMMARY of ECONOMIC FEASIBILITY of
SELECTED INSTALLATIONS § OPERATING SCHEDULES
) Le]
. - (b) KWHR  |COST 5o | BBLS | vALUD)| sinT |p/kw(®) | c/km
Site § Schedule KW a "y '
o o
Earth Dam ., S A
Base Power 665 3,504,000 $470,000 | & ;%g 6343 |$ 86,829 21.8% | $ 707 1.9¢
e ‘
: g mzi
gg;i?ngagower(a) czﬁg
665 2,074,800 | 470,000 | & @G 3756 51,414 15.6% 707 3.2¢
. < 2ky
Earth dam + Spillway | 5B .
Peaking Power 1315 3,556,800 | 1,040,000 " %“28 6439 88,138 13.0% 791 4.1¢
g © -
Earth dam + Syphon : ﬁgfg
Base Power - 995 6,132,000 | 1,860,000 3 9 &=[11,101| 151,951 | 12.5% | 1869 | -4.3¢
B > o
Earth dam + Spillway (SRR :
+ Syphon, Peaking 1645 4,586,400 2,430.,oo?é’ %%% 8,302 113,651 8.3% 1477 7.5¢

(a)

"Base Power"

(b)
(c)

is 24 hrs/day,
"Peak Power is 12 hrs/day,

For definition of variables,

365 days/year on-line
% days/week on-line

see Figure 4.4
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4,5 Results of the Economic Analysis(cont'd)

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 BTUglo) for all displaced fuel. It may
very well be 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 which is under-
utilized will 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 $1000/KW to install
but requires expensive fuel input thereafter is not eqﬁivalent
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 kilowatthour (C/KH) or the
rate of return on investment(%INT). [These qualifying remarks
are applicable generally to economic analysis of energy alterna-

tives and are not confined to this particular model.]

In conclusion, utilization of the earth dam site as
full-time generating facility looks very attractive at this time.

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

) .
Energy Research & Applications, Inc. . -

13

~
]



4.5 Results of the Economic Analysis(cont'd)

Furthermore, all the other options except the triple-peaking
facility compare favorably with the WRA's average system bus bar
cost of 5.36¢/KWH. However, determination of actual-dperating
schedule to 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 N

5.1 Introduction

This report assesses imporfant ecological conditions at and
in the vicinity of Patillas Reservoir in Puerto Rico and considers
environmental effects of developing the site for small-scale
hydroelectric power generation. The proposed power generation
options are designed to fit into existing reservoir-use schemes,
aﬁd it is therefore unlikely that hydropower development at the
Patillas site will cause significant ecological disruption. The
source of much of the information contained in this report is a
study of the baseline conditions at Patillas Reservoir by W. R.
Jobin of the University of. Puerto Rico's Center for Energy and
Environment Research (see References). The CEER has also made an

assessment of possible environmental effects of small hydropower

retrofit at Patillas Reservoir.

5.2 Description and Uses of the Patillas Region

Patillas Reservoir is located on Puerto Rico's southeast
coast (see Figure 5.1). The reservoir sits about 5 km (3.1 mi.)
inland in a sparsely populated, hilly (40-60% slopes) watershed
partially covered with lush'vegetétion. Cattle graze on cleared
pastures interspersed through the natural plant cover. Geologically,
.the reservoir lies in a complex of volcanic and plutonic rock of
Cretaceous/Tertiary origin. Soils in the mountains above the lake
are poorly developed and lack cléy horizons (Inceptisols of the
Mucara y Naranjito group), while the soils of the alluviated plain
downstream are fertile Entisols (Albion group). According to Federal
and local lists, no endangered plants or animals inhabit the Patillas
Reservoir area. Populations of snails, fish, turtles, and birds

are supported by the reservoir.

The area experiences definite rainy (August - December) and
dry (January - July)seasons. Patillas Reservoir receives about
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Figure 5.1.

Map shkowing location of Patillas

and details of the area.
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1300-1500 mm (50-60 in.) of rain annually, while the contribufing
watershed to the north receives 2300 mm (90 in.). During dry
months in the past substantial drawdown on Patillas Reservoir has
occurred for irrigation of downstream sugar cane fields. In recent
years the closing of several cane mills has helped keep water
levels high due to decreased irrigation demand. Despite the
reduction in sugar cane production, it is planned that the land
served by Patillas Canal will continue to be used for agriculture,
and thus will require irrigation supplies. Future new crops may
include rice and vegetables, both of which use more water than
sugar cane. At present, pilot vegetable plots are under culti-
vation. Conflicting reports have been heard about the possible
re-emergence of sugar cane cultivation in the area. The conflict
focuses on short versus long-term plans and growers' appreciation
of sugar prices on the world market.

At present, water impounded in the reservoir from the Patillas
and Marin Rivers must also meet downstream flood control, municipal,
and livestock requirements. Necessary water is released difectly
from the base of the earthfill dam into the Patillas Canal, which,
for a short distance, follows the natural course of the Patillas
River. The 42 km (26 mi.) canal serves the Puerto Rican South
Coast from the reservoir west to Salinas; no water from other
sources joins the canal along the way, although Carite Reservoir
(north of Guayama) also provides regional supplies. Irrigation
water is delivered to'holding ponds adjacent to the canal, while

“livestock are watered directly from the canal. About 5% of Patillas
Canal is concrete-lined - mostly along curves to prevent erosion
and through towns to prevent scouring with consequent flood threat.

Surplus flows exit Patillas Reservoir into the bed of the
Marin River via a spillway east of the earthdam. The existing
spillway was completed in 1976 and has apparently contributed to
present reservoir level stability. Spillage flows about 1/2 km
(0.3 mi.) downstream, then enters the pre-canal bed of the Patillas
River. This flow reaches an estuary on the coast about 7 km (4.3 mi.)

after leaving the reservoir.
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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 mahagement consideration
at the Patillas site 1is 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, sfanding 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 Blomphalarla populatlons have been e11m1nated from

Patillas Reserv01r as a result of chemical control programs in

flowing waters and the introduction of the snail Marisa cornuarletus

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 known 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 without human 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

Energy Research & Applications, Inc. ' 5-3



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).

Energy Research & Applications, Inc.

Fluctuating water levels in the lake could
have an unfavorable impact on the incidence
of Bilharzia, but hydropower development is
not seen as causing such fluctuations.
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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. A

There are two probable explanations for the reservoir's poor
Astanding 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
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 not only a periodic shrinking of foraging
‘'volume, but also the unreliable presence of breeding habitat.
Currently five species of standing water fish inhabit the lake:
Tilapia mossambica, Cichla ocealiaris, Ictalurus nebulosus, Lepomis

macrochirus, and Gobiomorus 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,

Energy Research & Applications, Inc. 5 - 4



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.

COLOR

CHLORIDES  HARDHESS  TOTAL NITRATLS 1ou TURBIDITY PH DISSOLVED CHLOUROPHYL  CEOMETRIC
In AS  PHOSPHATES Atl) m M N OXYCEN A HEAN
ML MgsU,  AS P IN  NITRITES HG/L STAIDARD STANDARD m - IN COL1FURM
. HC/L AS 1 UNITS UNITS HG/L HC/L PER
nG/L IN MG/L 100 W
Caontllas 5.9 22,7 112221 0.00%0.001 0.07 2 0.06 0.2520.19 3.1% 3.7 13.0%4.2 7.42%0.50 7.3% 1.5 25.2 %157 1,919 % 11
Carite 7.712.2 2916 0.0020,01 0.0310.0) 0.05%0.16 3.2! 0.6 9.8%0.7 2.18%0.16 7.0°% 0.6 155 3
Carraics’  16.6 % 4.1 126 2°23 0.2820.33 0.33 7 0.48 1.02 % 1.11 18.3 115.6 23.0 210.1 7.24 2 0.25 4.4 1.8 12,91 9.8 17,604 1 34
Cldra 14,2 0.4 7610 0.0220.02 0.20 Z0.11 0.5 0.27 1.7 1.5 8.2%2.4 7.3 10.23 S5.6°%0.8 sue !¢
Dus Uocas 5.11.6 97120 0.0120.00 0.15%0.05 0.47 2 0.5 8.4 7.7 15.4 *14.0 7.38 1 0.31 8.2 1.9 2.6 2.4 60 1 22
Carzas 3.21 2.5 100 93 0.0720.29 0.06 1 0.6 0.0520.06 1.0 1.1 8.5%2.2 7.62%0.29 6.8%1.0 47 2%
Cuajatuca 6.6 ° 5.8 224 1 64 0.0120.00 0.47 £0.53 0.11 10.09 7.6% 5.5 8.6%3.4 7,36 :0.49 7.6°%0.3
Cuayo 7.6 2 4.7 110234 0.0220.03 0.28 10.53 0.1220.23 2.7! 4.3 11.1%1.8 7.6320.3 7.6 109 7.1% 4.0 93914
Matrullas 2.0 1.4 2120 0.00%0.00 0.53%0.67 0.22%0.06 1.8°% 0.2 17.5 *10.6 7.85 % 0.07
Patillas 9.6 > 3.1 29217 0.0120.00 0.1420.19 0.0720.10 9.6 6.3 10.6 £ 2.0 7.720.30 7.4 : 0.7 o.0*
Prieto 4.4 1 3.2 157229 0.0220.02 0.29 2 0.26 0.31  1.30 25.3 £ 28.9 13.8 % 5.9 7.44 % 0.31 6.4 % 2.2 2,704 ° 16
loro 5.0 7.0 13722 0.0020.00 -0.3820.09 1.30 Z 0.00 10.6 1 0.0 10.0 .7.1 7.30 0.7
Means for all
Lakes 7.4 101 0.04 0.25 0.42 7.8 12.6 7.5 6.8 12.0 615
¥ 1975~ 1976

MEAN CHLOROPHY L

INCLURING PATILLAS = Fob M6/[L



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.

5.3.3 Dissolved Oxygen Content of Patillas Reservoir

and Dowhstream Waters

The dissolved oxygen content of a body of water determines to
a great extent the ability of aquatic animals to inhabit it. 1In
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

M (ft.) SIZE OXYGEN (PPM) ERROR

‘(0) 7 7.2 0.3
(3.28) 7 6.7 1.0
(6.56) 7 6.8 0.2
(9.84) 6 6.8 0.2
(13.12) . 5 6.9 0.2
(16.40) 4 5.6 1.3
(19.68) 4 1.8 1.5
(22.96) 4 0.6 0.3
(26.24) 4 0.3 0.1
(29.52) 4 0.2 0.1

(32.80) 2 0.1 0.1
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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 reservoir 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 doubtful that the power plants would
cut back if the hydropower retrofit became reality. Mulfiple-site
hydropower implementation could result in reduced water usage and
air pollution from oil-fired steam plant opevation. The island of
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Puerto Rico has localized pollution problems despite its wind and
rain regimes, and air pollution, especially, will become increasingly
serious as low-sulfur oil becomes more difficult to acquire. The
cost of paying for either effective pollution control devices or
health impairment, natural ecosystem and crop damage, and loss of
tourism becomes 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
the 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 proposed hydropower installation. The
hydropower retrofit uses the same intake and simply runs irrigation
water thrbugh 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 of 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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that power will be generated from irrigation outflows of the same
magnitude as in the past. Within this context downstream delivery
is insured and lake level fluctuations should not exceed past
severity (68 m - 58 m elev. or 14,000-5,500 AF). Nothing is fore-
seen as a result of the hydropower facility which will cause a
renewed outbreak of bilharzia, especially if the reservoir will

be monitored frequenfly and control programs maintained. - The
assemblage of weedy fish species should not be affected given
similar drawdown schedules as previously (and the species
composition would probably only shift more towards Tilapia if
fluctuations increased).

Water released from the dam into the irrigation canal will
continue to contain no dissolved oxygen. If fishing in the canal
immediately below the dam were an important concern, the implemen-
tation of available technology for aerating water as it passes
through turbines would be a consideration. Deoxygenated water
does, however, have the advantage of causing minimal corrosion to
metal parts.

Some types of turbines could introduce minute amounts of
lubricating oil to downstream waters if they are not maintained,
but not enough to pose‘a'health threat. The danger of fish
mortality from the turbines (and turbine mortality from fish) is
decreased by a trash rack covering the irrigation intake. Young
fish could pass through this barrier, but such occurrences are
highly improbable since fish tend to forage .in the oxygenated

.shallows. The intake lies 24 m (78.5 ft.) below the surface of
the full reservoir.

"Disruption of the site during construction should be minimal,
but some increases in downstream turbidity from ground disturbances
and pollution of the area by human activities are likely. Very
little vegetation should require removal to gain access to the
site; a paved road currently runs along the west side of the lake,
and a short (&1 km) "improved surface'" road connects it with the

dam (see map, Figure 5.1). The proposed powerhouse would be built
next to the road on the west end of the earthfill dam. Water can
5-8
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be delivered downstream during construction and (later during
turbine maintenance) through the existing irrigation system; the
powerhouse will deliver turbine tailwater to the canal via a

new conduit which will be opened when the project is completed.

5.4.2 Site 2: Spillway

The major environmental concerns at the spillway are similar
to those at the irrigation outflow. Presently the spillway.operates
when the lake level reaches 68 m (222 ft.) elevation. The proposed
turbine intake would draw water at 59 m (193 ft.) from a pipe
adjacent to the spillway as demonstrated by Figure 5.3. This
turbine would operate only after existing .irrigation, municipal,
and livestock needs were met, which means almost exclusively during
the rainy season when the spillway normally functions (up to 7
months per year). The feasibility of hydropower development
at this location is based on the use of only the amount of water
which spills annually. Theoretically, then, the turbine would
generate power only when the reservoir is full and would otherwise
be spilling.

Because it draws only surplus water, the spillway hydropower
facility is not predicted to disrupt the current ecological status
of the reservoir.. No change in drawdown should guarantee no change
in the favorability of the lake as Marisa habitat. If the reservoir
is monitored frequently for Biomphalaria and control programs are

continued, the hilharzia carriers should not be any greater problem
- in the reservoir after installation than they currently are. The
fish community is composed of weedy refugees because of existing
lake level fluctuations; again no new fluctuations are expected
from power generation at the spillway to add to the stress. The
use of the annual spillage amount to generate power also maintains
seasonal river flows for fishing and bathing by downstream residents.

Currently all spillway discharges are well oxygenated.
Turbine installation adjacent to the spillway would not change
this situation. The spillway turbine is designed to draw water
from 9 m (29.5 ft.) below the capacity reservoir surface. (See Figure 5.3.)
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The intake flow would contain no dissolved oxygen since it comes
from more than 5 m (16.4 ft.) down (see dissolved oxygen data,
Table 5.2), but the water would acquire substantial amounts as it

drops from the turbine into the river bed.

There is the possibility of the entry of small amounts of
0il into outflows from a poorlyimaintained turbine. The amount
would be minute and not threatening to health, were the inter-
mittent stream a source of drinking water. Because river flows
have beén sporadic since the construction of -the dam, the area
downstream from the spillway receives domestic water from the
reservoir. The spillway turbine intake design includes a trash
rack to exclude debris but should also include a finer mesh screen
to keep fish from traveling through the turbine. The spillway
turbine intake lies at a much shallower depth than intake at the
earthdam, and numerous fish have been observed feeding in the
area. The turbine discharge should be about the same temperature
as water formerly washing over the spillway even though the
source of the discharge is deeper in the reservoir. Table 5.3
contains reservoir temperature data and shows only slightly
decreasing temperatures through the top 10 meters.

There already exists a 1/2 km dirt road connecting the spillway
with the paved road running along the west side of the reservoir
(see map, Figure 5.1) which will help minimize ‘terrestrial dis-
turbance during construction. The location of the turbine adjacent
to the spillWay (east side) will allow construction and later

.maintenance without interference with spillway operation, though
during the dry season this should not be a serious concern. Dry
season construction also reduces the likelihood of disturbing
downstream waters since the riverbed is generally dry then. Some
site pollution by human activities is expected during construction.

5.4.3 Site 3: Irrigation Canal

The third proposed location for turbine installation is about
2400 m (1.4 mi.) below the earthdam near an existing siphon. Power
generation at this site requires enclosing irrigation canal flow
within pressure pipe between the dam and the new powerhouse, and
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TABIE 5.3. Temperature profile for Patillas Reservoir.
Samples taken from four locations on two

summer days.

DEPTH SAMPLE X TEMPERATURE STANDARD

M (ft.) - SIZE % (°r) ERROR (for °C)
(0) 7 .. 30.1 (86.2) 1.1
(3.28) 8 29.3 (84.7) 1.1
(6.56) 6 29.1 (84.3) 1.5
(9.84) 6 28.6 (83.5) 1.5
(13.12) 5 29.1 (84.4) 1.7
(16.40) 4 29.6 (85.3) 2.0
(19.68) 4  29.5 (85.1) 1.9
(22.96) g 28.9 (84.0) 1.9
(26.24) 4 27.9 (82.2) 1.9
(29.52) = 4 27.6 (81.7) 2.0
(32.80) 2 29.7 (85.5) 3.8
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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 third 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 important 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 altered 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 little 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 génerafors 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.
Section 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 with
the pfoposed_engineering plans, while the CEER document was

"prepared within the comprehensive Puerto Rican perception of local

needs and concerns.

5-12
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5.6 TABLE OF ENVIRONMENTAL EFFECTS OF SMALL HYDROPOWER DEVELOPMENT AT THE 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 fluctuations;
of bilharzia populations in reservoir control program
transmission through more drastic to be maintained
lake level fluctuations;
cessation of existing
control program.
I1. Reduction of oxygen Makes water less Release of greater Zero Turbine uses
content of down- suitable for aquatic quantities of deoxygenated existing irrigation/
stream waters organisns water from lake bottom municipal/livestock
to irrigation canal allocation
III. Detraction from Displaces pleasure Release of greater Zero Turbine uses
lake's recreational boaters and quantities of reservoir existing irrigation/
value fishermen water than at present municipal/livestock
allocation '
IV. Disruption of Unfavorable change Increased drawdown Zero No increased draw-
interactions among in fish composition : down; fish community
reservoir fish ‘ in disequilibrium
species ‘and not really
disruptable
V. Lossof irrigation Stress to crops Diversion of irrigation Zero No diversion
water during power water included in
generation proposed design
VI. Loss of irrigation Stress to crops Closing outflow Zero Design allows

water during
construction

5-12A
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5.6 TABLE (continued)

Environmental Effect " Significance Probable Cause Likelihood after Justification
' ‘ Hydropower
~Development
VII. Erosion and down- Clog irrigation Vegetation removal for Medium No roads to be
stream siltation canal; negative road building and site built but some
during construction effect on municipal clearance disturbance to the
water supply site unavoidable
.VIII. Increase in risk Interfere with land Diversion of irrigation Zero No diversion
of flooding use water to spillway included in
riverbed proposed design
IX. Changes in estuary Disrupt aquatic Diversion of irrigation Zero No diversion . -
salinity life water to spillway included in proposed
: - design
X. Changes in down- Disrupt aquatic Release of reservoir water Zero Existing irrigation
stream water life from different depth with intake used for
temperature different temperature power generation
XI. Injury to fish Decrease fish Fish caught in Very low Trash rack blocks
passing through populations in intake entrance to
turbines reservoir turbine; fish not
likely to forage
in oxygen-poor
depths
XII. Interference with Interrupt breeding Turbine blocks fish Zero No migratory fish
migratory fish cycle; decrease fish passage through dam
populations (already almost
: ~impossible)
XIII. Changes in lake Disrupt community New bottom disturbances Zero Turbine intakes are

benthic ecology

providing food for
fish
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5.6 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 community New bottom disturbances Zero No new discharge
benthic ecology providing food for : , to river
' fish
XVI. Increases in Health problem Increased standing water -LerQ No new discharge
mosquito in estuary ' : to river (and
population in ultimately the
estuary ~estuary)
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5.7 TABLE OF ENVIRONMENTAL EFFECTS OF SMALL HYDROPOWER DEVELOPMENT AT PATILLAS RESERVOIR

Environmental Effect

Site #1 Site 2 Site 3
Irrigation Outflow Adjacent to In Irrigation
Spillway Canal

I.

Increase in bilharzia
risk.

None foreseen None None foreseen
foreseen
An increase in the risk of bilharzia would be likely
given more drastic lake level fluctuations and
cessation of current control programs. None of the
proposed hydropower facilities would require reservoir
drawdown different from that at 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 Patillas Reservoir.

II.

Reduction -of oxygen
content of downstream
waters.

None Slight Slight

The irrigation outflow turbine would use existing flows
(which are deoxygenated due to the reservoir depth

they come from) without changing their character. The
spillway turbine would draw deeper water than that which
nérmally spills, but the drop from the turbine to the
riverbed should almost completely oxygenate the outflow.
Enclosing flow between the dam and irrigation canal
powerhouse will delay the natural reoxygemation of

canal water for 2.5 km (1.4 mi); the canal is 42 km
(26.1 mi.) long. The dissolved oxygen changes are
viewed as unimportant since there is little downstream
fishing. Lack of oxygen in the water would protect
turbines from corrosion.

III.

Detraction from lake's

recreational value.

None None _ None

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 site, thus surrounding beauty will 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

species interactions

None None None

None of the options include new drawdown which might
Little local

interest in fishing and the imperturbable nature of

alter the fish commmity status guo.

_ the existing fish community minimize this concern.

V. Loss of irrigation water
during power generation

None None None

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
during construction and
future maintenance

None . None Slight

Both the existing irrigation system and spillway caﬂ
opefate iﬁdependently-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
siltation during
construction.

Slight Slight Slight

No roads need to be built into any of the hydropower

sites, but some terrestrial disturbance is unavoidable.

VIII. Increase risk of
flooding riverbed

None None None

No design option calls for increasing spillway discharge

IX. Changes in estuary
salinity

None . None . None

No design option calls for increased delivery fo the
Marin River which joins the (former) Rio Grande de
Patillas and flows about 7 km (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.) .
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Environmental Effect

Site 1 - Site 2 Site 3
Irrigation Outflo Adjacent to In Irrigation

Spillway Canal:
X. Changes in downstream None Slight None .
water temperatures - Possible

Both the irrigation outflow and canal turbines are

| designed to use existing dam releases. The spillway

turbine would draw water from 9 m (29.5 ft.) below .

the surface. July temperature profiles for the reservoir
show little decrease in water temperature from the
surface through the intake depth. At other times of the
year temperature could Vary more with depth, and turbine
release might be a different ﬁemperature'from what
normally spills.

XI. Injury to fish passing
through turbines

Slight Slight .  Nome

Possible Possible

At site 2 a small mesh screen should be installed to

" block the passage of fish through the turbine. At

site 1 the intake lies well beneath the oxygenated
surface layer of the reservoir where fish forage.
The turbine at the irrigation canal siphon would be
inaccessible to fish.

XII. Interference with
migratory fish

None None None

No migratory fish (which need to pass through turbine
sites to reach spawning grounds) live downstream from
the proposed turbine sites.

XIII. Changes in benthic
ecology of reservoir
or downstream

None None ‘ Slight

4 Possible

The passive intakes of all three turbines should
continue not disturbing the adjacent reservoir bottom.
Downstream discharges with development will be of

same magnitude and frequency as currently and should
not affect benthic commmities. The enclosure of

flow in pressure pipe for the irrigation canal turbine
will eliminate the existing benthic organisms in the
first 1.2 km (3/4 mi.) of the 42 km (26.1 mi.) Patillas

_Canal.
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Environmental Effect : Site 1 Site 2 Site 3
: ‘ Irrigation Qutflow Adjacent to In Irrigation

 Spillway ~  Canal

XIV. Increases in mosquito None None None
populations in estuary

No design options include changes in discharge to the
Marin River below the spillway and ultimately the.
estuary of the Rio Grande de Patillas downstream.
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SUMMARY

This environmental impact analysis cpncerné the potential
effect of a set of turbines proposéd for installation in the
outlet structures of fhe dam forming Lake Patillas in Puerto
Rico. The lake was built for irrigation purposes in 1914, thus
it discharges to an irrigation canal and also has an overflow
to the Patillas River. The lake has a low biological produc-
tivity due to large fluctuationé and poor vertical circulation.
The proposed turbines will utilize -existing dischargcs and
outlet structures and it is thus estimated that therc will beA

no noticeable environmental impact.
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. ENVIRONMENTAL IMPACT ASSESSMENT
ON PROPOSED
- RETROFITTING OF LOW HEAD TURBINES;
FOR HYDROELECTRIC POWER GENERATOR
IN EXISTING PATILLAS RESERVOIR, PUERTO RICO

INTRODUCTION

Renewéd interest in hydroelectric power for Puerto Rico
has resulted in re-examination of existing reservoirs for
‘installaton of new turbines to decrease dependency on foreign
0il for power generation. Lake Patillas in southern Puerto
Rico.was selected for a feasibility study and was therefore
investigated for the potential environmental impact of sﬁch
‘installations, in order to offset any possible adverse effects.
This report summarizes the estimated environmental impact of
the proposed turbine installations.

Site Description

"Patillas Lake is formed by two earthen dams across the
Patillas and Marin Rivers, near the town of Patillas, Puerto
Rico. The dams were cons;ructed in 1914 to supply irrigatioh
water to the south coast for sugar cane cultivation. The eco-
logy of the lake was investigated in 1978-and'is described in
the appendix to this report.

Propoéed Modifications

The proposed turbogenerator set will be installed at the



v o

existing irfigation canal outlet in the earth dam, and will
utilize releases presently scheduled for irriéation, live-
stock and domestic uses. Thus no changes are proposcd in the
present discharges. |

An additional option iﬂvolves a turbogenerator instal-
lation at the concrete spillway, utilizing spillage which
occurs normally. Again this would not change the present

patterns of discharges from the lake.

Possible Adversé‘Environmental Effects

After éarefﬁl review of the proposal desigﬁ and the exist-
ing ecology'of Lake Patillas and the downstream riverbed and
irrigation canal, it is estimated that no noticeable environ-
meﬂtal effect will be caused by the propoSedAturbogeﬁerator
installation. Neither the discharge pattérns downstream nor
the fluctuafion patterns in the lake will be changed, since
the turbines will utilize presently scheduled discharges.

The only possible effects of the proposed installations
would occur during construction and these should be minimal
sihce it is ﬁroposed that the work downstream of the dam will
be isolated from the water in the lake by the existing gate
Valve on the irrigation intake, and by a coffer dah on the

spillway.



| After examining each of the potential environmontalkeffects
cqnsidered‘initially, it is concluded that the final designs
proposed by Energy Research and Applicationé, Inc. (in their
Interim‘Report of 3 ﬁovember 1978 and in subsequent correspon-

dence) should have no noticeable impact on the environment.
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A Description of Existing Environmental
Conditions in PatillasAReservoir of
Puerto Rico, October 1978.

Summary

Patillaé Reservoir was constructed in 1914 by building an

" earthen dam across thé Patillas River, slightly northwest of the

town of Patillas,Puerto Rico. The reservoir supplies irrigation
Awatcr to sugarcane fields west of the reservoir and is also being
considered és‘a source of hydroelectric energy. This report
“outlines the existing environmental conditions in the reservoir
. as part of a larger stﬁdy to ascertain the cost and effectiveness
of the proposed hydroelectric turbines. | |

At presqnt only a portion of the storage éapacity is used
for irrigation thus the lake is often fulf and contains relatively
clean water. It is an attpactive lake in a rural setting and
suﬁports a variety of aquatic life including fish,,mollusks,
tuftles and birds. Limited recreational fishing by local people
occurs around the reservoir and a modest amount of pleasure
boating occurs on weekends but the colored water and wooded
shoreline are not conducive to swimming. . In the recent past the
surrounding area was an endemic zone for the parasitic disease
bilharzia, transmitted by aquatic snail. ThuS swimming and water
contact were activily discouraged by the health authorities until
recently when the bilharzia problem was reduced to a reasonably

low level.



The upber S meters of the lake waters are fairly wellA
oxygenatéd by algae yith mean concentrations of 7 to 8 mg/lvof
oxygen, sufficient for most fish in Puerto Rico. However the
extreme fluctuations in water level due to a 10 meter drawdown
during the ifrigation season, severely limits the fish populatibn;

'favoring only Tilapia mossambica. Beiow 5 meter depths the water

is often anaerobic, probably due to respiration by decaying algae:
which fall from the upper, sunlit layer. This oxygen stratifi-
cation is not caused by a temperature gradient, thus seasonal
overturns do not occur to mix the lake.

Addition of'hydroelectric generating facilities to the
existing dam might affeﬁt the fish population by increﬁsing the
range of flgqtuations and might affect the present balance of
snail populatibns for the same reason. Ié the turbines discharge
from the lower layer of deoxygenated water into the original
kriver bed, this could aléo affect aquatic life downstream.
Recreational use would also be affected by'increased withdrawal

for power generation.



Patillas Reservoir in Puerto Rico was initially constructed
to supply irrigation water to the South Coast sugarcane fields,
and is now being considered for installation of low-head turbines
to generate hydroelectric power. (Photo by Guillermo Sosa,

Pucrto Rico Energy Office).



A Description of Existing Environmental
Conditions in Patillas Reservoir of

A‘Puerto Rico, October 1978.
INTRODUCTION

This report is a pfeliminary description of environmental
conditions in Patillas Reservoir as part of a feasibility study
on the installation of low head turbines in the dam, for production.
of electrical powef. The infOrmation reported herein was collected
in 1978 on water quality, biota and general environmental éonditions
énd from reconnaissance surveys made of the watershed, the lake,
the Patillas irrigation canal and the riverbed, both upstream and
downstream of the lake. In addition, information was obtained from
previous surveys by the Human Ecology Division and from published

reports cited in the bibliography.



GENERAL DESCRIPTION

" The Patillas Reservoir is fhe second oldest lake in
Puerto Rico, constructed as part of the South Coast Irrigation
Sysfem in 1914.to sﬁpply water for inrigafion of sugar cane.
'fhe sugar from this and othef irfigated areas is the principal
égricultural export of Puerto Rico. In combination with canals’
from Carite Reservoir, the Patillas Canal supplies water to the
entire coastal strip from Patillas to Salinas (Figure 1). The
earthen dam consists of a main dike across the original bed of
thé Patillas River, and an additional dike which serves as the
emergency spillway, across the former course of the Marin River.
The dam'provides a usable storage capacity of about 23 million
cubic meters.

The watershed contributing to the reservoir. is rural and
sparsely populated, with steep hillsides and a total area of 65
square kilometérs. Rainfall'occurs primarily from August to
December, and the drawdown period for irrigation extends ffom
February to July. However in recent yearé two factors have caused
an increase in the portion of the year in .which the reservoir
:remains full. 1In 1976 a new spillway was constructed to reduce
water loss from the previous, damaged structure (Figure 2).
Secondly the acieage of irrigated cane has been reduced in Puerto
Rico starting in 1960 and accelerating in 1975 with the closing
of several mills. Thus during 1978 the reservoir remained full ,

throughout the year.
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The recently constructed spillway gates on the eastern

end of the dam on Lake Patillas give better control of overflows.

(Photo by Guillermo Sosa, Puerto Rico Energy Office).



Because of the rural nature of the watershed, the poor
'_fishing characteristics of the lake, its remotencss from .large
cities, and local'problems with the parasitic disease bilharzia,
the lake has never become a recreational center for water
éontact activities,(although it is a scenic attraction at
maxinum reservoir level.

Above the normal high-water line, Lake Patillas is bordered
‘by a narrow band of young, dry coast forest, backed by graésy
pastureland of guinea grass. In the normal fluctuation zone
émergent grasses and reeds predominate,'especially along the
southwestern shore of the lake (Station .3 in Figure 3). There
was no floatinngegetation in the lake, although considerable
wood and debris accumulates along the dam and southwestern
shore, due to fhe prevailing northeastefly winds. Wave action
on this shore is minor and no erosion was observed.

The canefields and canal systems downstream of the lake
were the setting for a severe outbreak of bilharzia (schisto-
somiasis) a few years after construction of the South Coast
Systém. By 1950 this focus of disease had become the major
health problem in Puerto Rico and a control program was
initiated in 1954, achieving virfual elimination‘of the disease
on the South Coast by 1970. Patillas Reservoir was a major

habitat of Biomphalaria giabrata, the intermediate snail host

which transmits Schistosoma mansoni, the parasite causing the




disease in Puerto Rico. During control operations a major
transmission site was found in the Barrio (borrough) of Mulas
en the Patillas River slightly upetream of .the reservoir. -
The community of Mulas co;tinues to be a potential bilharzia
broblem since the river is used extensively for bathing and
could cause a renewed outbreak if the snails-return in Mulas.
-Creekver in the Patillas River.

The bilharzia control program included chemical treatment
ofbthe snails in the river and biological control of the Snails
in the reservoir, a highly effective strategy’which stopped
transmission in a relatively short time. No transmission occurs
at present in the South Coast System but snail control operations
contlnue on a minimum level 51nce the snail has not been
eradicated. At present no drugs are available in Puerto Rico
for treafment of the disease so only preventive measures are
used.

The riverbed downstream of the reservoir contains a low
continuous flow on a rocky and sand bed, until it reaches a
small estuary closed by a sand bar. The lower riverbed is
undeveloped but is a popular site for‘ﬁishing and bathing by
local residents, and pigs are raised along the riverbank as
well. The vegetation along the riverbed. is primarily ﬁild

sugar cane and guinea grass.
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The dam is located at the geographical transition from
‘the steep mountains to the flat coastal plain. Thus the soils
above the reservoir lack clay horizons, and are classified as .

'poorly developed Inceptisols of the Mucara y Naranjito Group.

Immediately downstream of the resérvoir is the alluviated plain
and the beach, classified as highly fertile Entisols of the
Alubion Group. The original bed of the river at the immediate
sitelof the reservoir{is sandy with large boulders.

There are no animals or plants in the vicently of Patillas
Lake which are on the Federal List of Endangered Species or on
the locélly compiled list,

The Patillas Caﬁal is 42 kilometers long, unlined for the
most part, and was designed to deliver 3.6 cubic meters per
second at a velocity of 0.6 meters per second. The canal

requires considerable maintenance and vegetation removal.
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WATER QUALITY

The quality 6f-water in Patillas Lake in 1978 was gcnerally
good, with adequate concentrations of oxigen and low amoants of
organic matériaL and nutrients (Table 1 and Figure 3). Previous
surveys in 1975 qnd 1976 confirmed the clean nature of the
lake (Table 2). In the upstream portion of the watershed there
are no diséernible sources of pdllution gxéept for normal run-off
from agricultural lands and roadways; Nutrient leQels were low
with only traces of phosphates in most samples, although nitrates
were occasionally found in moderate amounts..

Despite the low levelé of contaminants the lake water was
not pétticularlypclear, with Secchi disk readings of only 1.7
meter in depth. The surface layer contéined consjiderable élgae
and color which reduced light penetration. Water temperature. |
in the surface layer was fairly high, reaching 28°C in the
summer.months.

In comparison witﬁ the mean values for 11 other major
reservoirs in Puerto Rico, Lake Patillas had markedly lower
than average concéntrations of hardness and iron, but was

about average in all the others parameters measured (Table 3).
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Table 1

Summary of Water Quality on Lake Patillas, 1978*

3.1 mg/1

Chlorides A 9.6

Hardness as'CaCO3 29 I 17 mg/l
Total Phosphates as P 0.01 % 0.0l mg/1
Nitiates and Nitrites as N 0.14 % 0.19° ' mg)l

Iron as Fe | 0.07 ¥ 0.10 mg/1
Turbidity | 9.6 * 6.3 Standard units
Color R 10.6 < 2.0 ~Standard units
pH IR 7.7 to.3

Dissolved Oxygen | 7.4 to.7 mg/1l
Temperature 28.1 ' | °C

Depth of Secchi bisk Reading 1.7 ' Meters.

*See_Appendix for data record.
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Table 2

Summary of Water Quality in Lake Patillas, 1975-1976%

Biochemical Oxygen Demand (BODS),'_ ‘ mg/1 o é.Z
602 ~ ' mg/1 0.4
PO, ‘ ' | . mg/l £ 0.001
pH o ' o L 8.4
Alkalinity as CaC03, mg/1 60
Specific Electric CAnductance, micromhos 130
Total phosphorus : .mg/1 0.04
Nitrites . | mg/1 0.02
Nitrates ‘ mg/1 0.02
Chlorophyll ‘ ' mg/1 | 0.011
Phaeo pigments mg/1 0.001

*Summarized from DNR Report by Rivera Gonzalez, 1976.



SUMHARY OF MEAN WATER QUALITY

PARAMETERS FOR MAJOR LAKES IN PUERTO RICO, 1975-197S.

CHLORIDES  HARDNESS  TOTAL NITRATES IROH TURBIDITY . COLOR PH DISSOLVED CHLOROPHYL  COLIFORM
IN AS PHOSPHATES ALD It N N OXYGEN A BACTERIA

LAKE MG/L MgSQ, AS P MITRITES HG/L STAHDARD STANDARD N N GEOMETRIC
i IH MG/L AS N UNITS UNITS MG/L AC/L MEAN

MG/L . IH MG/L PER 100 ML
Caonillas 5.922.7 112% 21 0.01 20.01 0.07%0.06 0.15%0.19 3.1% 3.7 13.0% 4.2 7.4210.50 7.1 % 1.8 25.7 % 1s.7 1,919
Carite 7.7%2.2  29% 16 0.01.20.01 0.0370.03 0.6 0.24 3.2 0.6 9.6 0.7 7.18 % 0.16 7.0 ¥ 0.7 . 155
Carraizo 16.6 Z4.1 126> 23 0.28>0.33 0.33°0.48 1.02° 1.11 15.3%15.6 23.0%10.1 7.2 70.25 5.0% 2.1 12.9% 9.8 17,604
Cidra 14.2%0.4 7620 0.02%0.02 0.20%0.11 0.56%0.27 1.7 1.5 8.2% 2.4 7.30%0.23 5.4 1.0 546
Dos Bocas 5.8%1.6 97220 0.01 7 0.01 0.1520.18 0.4720.59 8.7 7.7 15.46 % 14.0 7.38 2 0.31 8.2 1.9 2.6% 2.4 60
Garzas 3.2%2.5 101: 93 0.027 0.03 0.06 % 0.04 0.08%0.06 1.07 1.1 8.5% 2.2 7.62%0.29 6.7 I 1.1 47
Guajataca 6.6 5.8 224 64 0.01 % 0.00 0.47 % 0.53 0.11 £ 0.09 7.6 5.5 8.46°% 3.4 7.36%0.49 7.6 0.3 102
Cuayo 7.6 4.7 110% 34 0.0220.03 0.28%0.53 0.12%0.23 2.7% 4.3 11.1% 1.8 7.63%0.3% 7.6 0.9 7.17% 4.0 939
 Matrullas 2.0%.4 20120 0.00!0.00 0.53%0.67 0.22%0.06 1.8 0.2 17.5%10.6 7.85% 0.07 7.8 * 1.0 &t
Patillas 9.6%3.1 29117 0.0120.01 0.14%0.19 0.07:0.10 9.6 6.3 10.6°% 2.0 7.72%0.30 7.4 % 0.7 399
Prieto - 4.4 23.2 157129 0.02% 0.02 0.29 1 0.26 0.81 2 1.30 25.3 1 28.9 13.8° 5.9 7.44 % 0.31 6.6 % 2.5 2,704
Toro $.027.0 13722 o0.001!0.00 0.33%0.09 1.30 0.00 10.6 * 0.0 10.0° 7.1 7.30 1 0.71 6.8 % 1.0 1,229

Means for all

Lakes 7.4 101 0.04 0.25 0.42 7.8 12.6 7.5 6.9 12.0 . 448

Table 3A
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Oxygen Data Summary for Major Lakes in Puerto Rico, 1975-1978.

: Initial
Lakes Oxygen Light Dark - Light Initial Water Secchi
from Bottle Bottle -Dark -Dark Temp. Disk
Previous Oxygen Oxygen Oxygen Oxygen °C Depth
day mg/l1 mg/l mg/l mg/1 mg/1 M
Caonillas 7.1 1.8 7.6%1.3 5.6-1.8 11215 19114 2319 1.0Z%0.4
Carite 70207 7.2t0.6 6.5%0.6 0.7%0.4 0.5%0.3 23t1.1 1.6%0.2
‘Carraizo 5.0 2.1 5.5%37 3.4%23 24%30 20%1.7 26 1.6 0.5% 0.
Cidra 5.4%1.0 60%1.1 50208 1.0%05 0.6%0.4 23%1.0 -
Dos Bocas 8.2 21.9 8.6:2.1 7.1%1.5 1.6%*1.5 1.5%1.3 26%1.6 0.97%0.6
Garzas 6.721.1 69311 63%1.1 0603 o04f0 21t25 2.1%o0.
Guajataca 7.6 2 0.3 7.9% 0.6 7.3%0.2 0.6%0.5 0.5%0.1 26%1.3 2.2%o0.2
Guayo 7.4%0.9 79%Y0.9 68¥1.0 11209 0.7%0.4 23%t2.3 2.7%1.6
Patillas 7.4 20.7 7.6>0.4 6.7%:0.3 0.9%Y0.2 0.820.6 29%f1.6 1.8%0.5
Prieto 6.6 2.5 6.3%23 56%21 07%0.8 1.0%0.7 22%2.2 0.8%1.5
Means for - .
all lakes 6.9 7.2 6.0 1.1 1.0 24 1.5

Table 3B

451
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DISSOLVED OXYGEN AND ALGAL PRODUCTIVITY

The oxygen level in the surface layer of the lake-was‘
generally st§ble an& near saturation, adequate for warm water
fish. The net daily production of oxygen by algae in the
surface layer was low, about 0.23 mg/l; most of the oxygen
produced during the day was utilized at night (Table &).
Gross production was only about 0.95 mg/l per day while
respiratidn averaged 0.72 mg/1l per day. ~As a consequence fhe
oxygen coﬁcentration was fairly stable about the mean concen-
tration of 7 to 8 mg/l, in the upper 5 meters of water. In
contrast, the lower deptﬁ# of.thevlake were generally ae;
oxygenated due to respiration by algae énq bac%eria and by
decaying matter on the bottom (Figure 4). This stratification
was not caused by temperature gradients but rather by the
consumption of oxygen in the deeper, dark zone, withoué
compensating oxygen production from algae which occurréd in
the upper zone. ‘ |

Lake Patillas had a vertical oxygen profile similé: to
Lake Dos Bocas, a largef and slightly contaminated 1ak€
downstream of Utuado on the Arecibo River (Figure #).' &hese
two lakes had less oxygen than the clear but well fertiiized
Lake Gﬁajataca, but more oxygen than the heavily contamﬁnated
Lake Carraizo. Tﬁus Lake Patillas represents a typical
artificial reservoir in Puerto Rico in respect to dissoived

oxygen distribution and productivity.
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Table 4

Summary of Oxygen and Algal Productivity

Data from Surface Waters of Lake Patillas,

1978%,

Temperature °C 28.1
Depth of Secchi Disk Reading m 1.7
Initial Oxygen ‘ mg/1 7.45
Final Oxygen in Light Bottle after One Day mg/l 7.68
Final Oxygen in Dark Bottle after One Day mg/1 6.73
Gross Dally Respiration

(Initial Oxygen minus Dark Bottle) mg/l 0.72
Net Daily Oxygen Production

(Light Bottle minus Inital Oxygen) mg/1 0.23
Gross Daily Oxygen Production

(Light-Dark Bottle) mg/1 0.95

*Data is in Appendix.
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AQUATIC -ANIMALS

Patillas ReserQoir supports a normal population of algae
and plankton, as well as small populations of snails, fish,
turtles and Birds. However the basically low algal productivity
and the high degree of fluctuation in the water level limit
the numbers of organisms and species.

The laké presehtly contains several mollusks, Marisa

cornuarietis, Pomacea australis and Tarebia granifera. All

of these snails are competitors with Biomphalaria glabrata,

the bilharzia snail which was not found in the lake. However
B. glabrata was present in Mulas Creek, a tributary of the

Patillas River upstream of the lake, in Barrio Mulas. An

unusually strong population of Pomacea augtralis was found in
the entering rivers which.were clear and gently flowing
throughout 1978, This ampullarid snail proliferates under
these conditions if the water level rémains fairly stable, and
"if there are hard surfaces protruding above the waterline where
it can lay its pinkishcegg-masses. Tﬁe adult snails were large

and were probably increasing the competitive pressure already

excerted by Marisa cornuarietis on any Biomphalaria glabrata
which might be washed into the lake from Mulas Creek (Figure 3).
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Table 5
List of fish in Lake Patillas, 197¢*

Tilapia mossambica

Ictalurus nebulosus

Lepomes macrochirus

Cichla oceallaris

Gobiomorus dormitor

*Taken from Report by Department of

Natural Resources, December 1976.
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TRANSMISSION OF THE PARASITIC DISEASE BILHARZIA

The first bilharzia control project in Puerto‘Rico began
in Patillas in 1954 when the prevalence of bilharzia in 6 year
old cﬁildren‘was 7% and in 7 year olds was 22%. The control
effort ﬁas highly Successful, reducing the prevalence to zero
by 1965. The following year 2 ihfected children were fdund in
Barrio Mulas but by 1976 there were virtually no infected people
in the entire watershed. The program was based primarily on
the use of chemicals in flowing water and the use of Marisa

cornuarietis, a competitor and predator snail which was very

effective against Biomphalaria glabrata in the lake and in

AAslowly flowing waters. B. glabrata was last found in Patillasl
Lake about 1966.

Although the bilharzia danger is now quite low,Athe'
potential for a re-surgence around the lake exists, esbecially
in Barrio Mulas just above the entrance of Patillas River.

The snail B. glabrata is 6ccasionally present, there is
considerable human contact with the water, and although no gr&ss
fecal .contamination was seen, promiscuous defecation by local
residents and visitors is common. Thus an infected person from
another area could infect the snails, causing danger of
transmission at least on a local scale. As long as Mariga

cornuarietis and the other competitors are in such large

colonies in the lake however, there is little danger of

significant transmission.
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The Patilas canal is also free of 8. glabratd and

harbbrs massive colonies of Marisa éornuarietis and Tarebia -
gfanifefa, thus tra&smiséion does.not occur in the irrigated
zone. |

The prévalence“of bilharzia iﬁ Puerto Rico is dropping,
from 15% in 1963 to 4% in 1976. Thus it is hoped that the
parasitic schistosome can eventually be eradicated from the.

island. when a new drug is found. For the present however snail

control must be maintained to prevent transmission.
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Preliminary List of Potentiual Environmental Impucts from Hydroelectric Power Generatiun

The following list indicates the items which need to be
considered in evaluat{ng the possible environmental impact of
the proposed hydroelectric turbines. A generul evaluation is

given of the likelihood of the cffect, and of its significance.

Item : Likehood General
Significance

1. Change in Risk of Bilharzia .
transmission {f Marisa population
.in lake is disturbed - small moderate

2. Change in water quality
downstream 1f deep de-oxygcnated
waters are discharged by turbines large moderate

3. Change in recreatfional value of .
lake if annual drawdown increases . moderate : small

4. Change in fish population in lake
if annual drawdown increases moderate modcerate

5. Continual loss of irrigation water
: if turbines discharge to riverbed high high

6. Temporary loss of irrigation water
during construction ) . : moderate moderate
7. Erosion and downstream

siltation during constructiun moderate small

8. Flooding of presently used land
in riverbed due to increased discharge small small

9. Changes in Salinity in estuary due

to fncreased river flow - high small
lO.AChanges in water temperature in
lake or downstream ‘ . : small small
11. Injury to fish passing turbines . small small
" 12. Interference with migratory fish ' not .
: appllcab{c‘ none
13. Changes in benthic ecology of léke none " none
14. Changes in benthic ecology of
dewnstream river ) small small
15. Changes in‘benthic ecology in canal smali small

16. Changes in mosquito population in
estuary , small small

17. Displacement of human population none none
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CONCLUSIONS

The'batillas ;éservoir is a clean lake with low
productivity,‘limited by low nutrient.concentrations. Fisﬁ
populations.are small due to widely ranging fluctuations,
and the lake'is not used extensiQely}for recreation. The
"surface layefs of the lake are warm and well oxygenated,
supporting enough algae to reduce light penetration but not
enough to cause much cHange in oxygen concentration. Below 5
metefs,in'depth the lake is usually devoid of. oxygen. Although
there used fo be'a health hazard around the lake due to bilharzia
tranﬁmiséion, the hazard has been éignifican;ly“reduced by
control of the équatic snail involved.

Evaluafion of the potential impact'of 1nst§11;ng hydro-
‘electric turbines in the -dam should concentrate on;potential
losses of irrigation Water,Achanges in water quality and
quantity in the Patillas River due to turbine discharges, and

changes in fish and snail populations in the lake due to

incfeased fluctuations in the water level.:
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6.0 LEGAL AND REGULATORY FEASIBILITY

6.1 Conclusion

The installation 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. |
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 III) or diversion of spill-off
which would occur in flood season (Phase II).
Accordingly, the normal water flows will not 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 site, the watercourse, or the energy
distribution network are of a character which would
gain ‘the necessary federal jurisdiction. However,
even if federal jurisdiction (FERC) were present,
the generators'proposed in Phase I and III 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 operated: for the distribution
of water and not primarily for the generation of
electricity. This exemption would not be available

Energy Research & Applications, Inc.



6.1 Conclusion (cont'd)

for Phase II, and in this case, application could
be made under the ''short-form license' procedure
issued by FERC on September 5, 1978.

D. Local Puerto Rican Licensing .requirements are
well understood by'fhe Authority and would create
no apparent impediment to the implementation and
utilization of the project.

6.2 Review of Puerto Rican Law and Reguiations

Puerto Rico has a well developed statutory scheme
governing the Water Resources Authority which is set forth
in Title 22 of the Laws of Puerto Rico. The basic modern
enactment consists of the 1941 statute which establishes
the Water Resources Authority. Prior thereto, a variety
of special statutes relating to the several irrigation
districts and electrification projects had been sepérately
enacted, giving various agencies responsibility for pieces

of the Commonwealth Water and Power System.

The 1941 Statute and its subsequent revision have
created a coherent statutory scheme and established the
Water Resources Authority as the central and paramount
agency reéponsible for and authorized to deal with matters
of electrical geheration and irrigation. (See Appendix I
for full list of pertinent statutes.)

‘The following sets forth a summary of important
points rclated to this project;

'1) The Authority is a public corporation, with an identity
and powers and liabilities separated from the state. It
is governed hy a board of directors composed of seven
members, five of whom are appointed by the Governor of

Energy Research & Applications, Inc.



6.2 Review 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 & 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 s 198), and transferred to the éuth4
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 Puerto Rico & 214 and & 228)

3) The Authority is specifically charged with developing
and operating hydroelectric resources and coordinating
these 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 arrange for the utilization and exploitation
of potential water power developed in connection with
the construction of the South Coast Irrigation System
wherein the Patillas reservoir and the outflow aquaducts
lie (22 Laws of Puerto Rico & 258); and as a part of
the Legislature'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 § 228 ¢b3y). It
would thus appear that a clear and unequivocal state-

Energy Research & Applications, Inc.
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6.2 Review of Puerto Rican Law and Regulations (cont'd)

ment of legislative intent was made at the time the
Authority was formed, mandating the development and
exploitation of the hydropower..

4) The Authority is, by statute, specifically required
to make water available for various pufposes, inclu-
ding irrigation, 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 iands during the period of Spanish
Rule. The utilization of irrigation waters for hydro-
electric purposes shall not affect the right of theirri-
gated lands to receive irrigation waters (22 Laws of
Puerto Rico & 229). However, it appears that the
Patillas Hydroelectric Project will in no way effect
the irrigation flow.

5) The Authority may fix and determine the rates it will
charge for electric power. This absolute authority -
appears limited only by the limitation that the rates
be sufficienf 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.

Energy Research & Applications, Inc.



6.2 Review of Puerto Rican Law and Regulations (cont'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 & 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 S 791 et
seq.).

Even if Power Licenses were required, this project
would qualify for FERC's short form license application
method. (See Appendix 2.)

Further,'Phase I and III of the project could qualify
for the special exemption provided for in the newly enacted
16 USC 823a.. (ApRendix 3 provides copies of two recent
applications to the Commission 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 Research & Applications, Inc.



6.4 Local Puerto Rican Licensing Requirements (cont'd)

Application must be made to the Planning Board for a
"Consulta de Ubicacidn" (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'necessafy 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-
ronmenfal Research of the University of Puerto.Rico (CEER)
will serve as a sufficient input to the Environmental Quality
Board. (The Planning Board has 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'plahts will be required. These permits are issued
by ARPE and will encompass the usual requirements 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 Authbrity 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.

Energy Research & Applications, inc.



7.0 Equipment Availability and Evaluation

This section lists the manufacturers and vendors who re-
sponded with the hydraulic and generating equipment which best
fulfills the requirements of the Patillas site.

The 1list of potential sources identified in the Interim
Report has been narrowed down to the following suppliers. They
were qualified on the basis of manufacturing and/or providing hard-
ware responsive to design specifications and their interest in
providing equipment and cost descriptions for the Patillas site
hydropower retrofit feasibility determination. -

 7)1 Vendors, Equipment and Costs

7.1.1 The James Leffel § Company
Springfield, Ohio 45501
Tele: 513-323-6431
J. Robert Groff, President

I. Fixed Blade Vertical Installation Propeller Turbine $115,000.00
a) install cylindrical case
b) weight 40,000 1bs.
c) cubical content 3,000 cubic feet
d) F.A.S. New York
e) 720 RPM - operating speed
f) 2000 RPM runaway speed
g) force required to operate wicket gate = 7200 ft. 1bs.
h) thyust = 32,000 1bs. '
i) WR = 14,620

IA. Governor for above unit(Woodwardj 19,500.00

a) FOB Factory
b) weight 2500 1bs.
€) cubical space displacements = 250 cubic ft.

TOTAL COST LEFFEL UNIT I with IA $134,500.00

Energy Research & Applications, Inc.
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7.1 Vendors, Equipment and Costs(cont'd)

7.1.1 The James Leffel & Company

II. Adjustable Blade Vertical Installation Propeller Turbine

a) same setting as Fixed Blade $ 205?000'
b) 72,000 1lbs. weight

c) cubical space displacement = 4200 cu. ft.
d) FAS New York

IIA: Woodward Governor ~ ' 38,000.
' ' TOTAL COST LEFFEL UNIT II 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.

. Energy Research & Applications, Inc.
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7.1.1.1 Génerators to go with Leffel Units

Ideal Electric
330 East First Street
Mansfield, Ohio 44903

Mr. Kohler
Tele: 213-564—7372

ITI, 700-750KW = 54,360.00 (3,000 WRZ)
(std. unit)

ITIA. 850-900KW
(std. unit)

9/7 X $54,360.00

ITIB. Larger Design Generator (14,620 WRz) A $ 91,200.00

TIIC. Generator w/Separate Flywheel would
split cost difference between $54,360 and $91,200. 73,000.00

a) Each of above units includes generator, excitor & regulator.

b) Delivery 26 weeks after drawing approval. Allow up to
8 weeks for drawing preparation.

c) Freight paid to first point of consignment in continental USA.

IV. Electric Machinery Manufacturing Co.
800 Central Avenue
Minneapolis, Minnesota 55413

Mr. Bchman - 213-921-8411

EMF Generator $ 73,002.00
a) 900 KW maximum capacity generator :
with excitor

b) Diameter 62"

c) Height - 130"

d) 105 temp. raise

e) Delivery - 26 - 36 weeks

CONCLUSION:
The minimum cost combining a Leffel Fixed Blade Unit with
governor and 750KW capacity generator package is: 134,500.00

54,360.00

$188,860.00

Energy Research & Applications, Inc.
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Sweden, is representative of current automated hydro-

P power technology. The lower photo shows a horizontal
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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: $243,000.00
54,360.00
$297,360.00
7.1.2 Allis-Chalmers
Hydro Turbine Division
2. “Box T12
York, Pa. 17405
Howard Mayo 11 7=382~ 3511 eXt. 675
V. 400KW Design Point Fixed Blade-Standard unit $225,000.

Tube turbine, horizontal installation

VI. 900KW capacity - Custom Unit-Adjust- $300,000.

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.

Energy Research & Applications, Inc.
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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 # = 700mm 70 0mm
5-bladed runner 4-blade
Rt= 918 RPM same

using induction generator
Runner B - 8.2 ft. below tailwater(2.5m)
RG = 900RPM (synch'd to grid)

G = + 1.6£t(0.5m)
above tailwater

E = .862 E = .857
oa oa
(from generator output terminals)
Output @ 105cfs/27m = 680KW @ 70cfs/17m - 310KW
Butterfly valve #§ = 1000mm same

Includes turbine,draft tube, intake tube,
control valve, transformer, generator, same
capacitor, breakers, § automatic controls.

FOB Goteborg, Sweden - SK1,030,000 SK 990,000
4.35 SK/$1 $236,781.60 $ 227,586.20
7%% customs + 10% freight
12 months delivery

BOFORS UNITS COST RANGE FROM $227,586.20 to $236,781.60

Energy Research & Applications, Inc.



Automatic controls for the hydropower install-
ation at Kalseter. This installation report-
edly averages 3-4 O&M hours per month to allow
cleaning of chemical wastes trom intake screeus.
No oversight or maintenance of the turbine or
its controls is required.

Energy Research & Applications, Inc.



7.1.4 Stapenhorst Co. (Montreal, Canada)
Mr. Kanger - 514-695-8910

VIII. Nominal head 23 meters

Maximum Q 105cfs; minimum Q = 70cfs

Generator Output = 515KW $221,000.00

FOB - Montreal, Canada
+ 7%% customs § 10% freight

including all equipment:

turbine with foundation

frame and connectlons(bolts, etc.)
draft tube

inlet section

flex. coupling

lubrication box and metering
generator

governor .complete

generator panel including controls

TOTAL DELIVERED COST OF COMPLETE
SITE EQUIPMENT PACKAGE: $259,675.00_

Energy Research & Applications, Inc, .
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7.2 Vendor Evaluation and Cost Parameters

~ The foregoing vendors are the only ones who responded
with bids for the feasibility study.

Others contacted such as- Fuji, Hitachi, Escher Wyss,
Gilbert, Gikes § Gordon, etc. stated the job was too small or
that they would be interested in bidding when potential was de-
termined and.site approved.

Equipment costs to meet determined Patillas retrofit
requirements vary from a low of $188,860.00 to a high of $334,200.00
and are subject to review for fixed price. Delivery time ranges$
from a minimum of four(4) months to a maximum of 12 months.

A1l of the responding vendors are well established
and reputable firms, with competent staff to work out final de-
tails once the decision to implement is reached.

It is ER§A's recommendation once the decision is made
to move ahead, that we act on hardware orders to bring the project to
fruition in the shortest time possible. Among other benefits,
equipment cost escalation and inflation factors can be thereby

avoided or ameliorated.

Energy Research & Applications, Inc.



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 implementatioh 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-
larly 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 Piieérto
Rico, and of the needs and requirements fér new energy-

producing projects.

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.

Energy Research & Applications, Inc.



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 may 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 1is

not made and the results thoroughly analyzed.

The‘primary concern of the study team in this area of in-
stitutional concerns was to determine 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 requirementé, have,been.discussed 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
Authority (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 officers of the Commonwealth government" (i.e., those who

Energy Research & Applications, Inc.
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8.2 INSTITUTIONAL CLIMATE (cont'd)

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, expenditures, 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 naturai resources. The island's virtual dependence
(currently; 97% of Puerto Rico'skpower 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 projects 1is 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 turbine projeét, 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 Research & Applications, Inc.
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8.2 INSTITUTIONAL CLIMATE (cont'd)

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 desirablej and the Authority has consistently
stated its interest in such projects. Such a role is in keeping
with the WRA's 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.").

The WRA has strongly expressed itself as an agency vitally
concerned with the energy needs of Puerto Rico and with providing
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 Rico's electricity was pro-
- duced through hydropower generation, however the ready availa-
bility of cheap crude o0il and of reasonably efficient power

Energy Research & Applications, Inc.
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8.2 INSTITUTIONAL CLIMATE (cont'd)

generation technologies such as steam and gas turbines, along
with rapidly increasing demand, led to a diminution of the
importance of hydropower in Puerto Rico. As operations and
maintenance (OEM) 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
O&M 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 o0il 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 o0il resources all contribute to a new
economics of energy. It is obvious that a rise of almost
1000% in the cost of o0il 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 O&M costs.

Energy Research & Applications, inc.



8.2 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 fbreign 0il 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
operdtion_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,
given in response to the study team's comments about tradition-
al economic modes of ROI determination and ranking, seems to
emphasize the WRA's rejection of outmoded evaluation 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 soufces, 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-

Energy Research & Applications, inc.

"8-6



8.2 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 projécts
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 Puerto Rico during this feasibility study.

Because of the automatic operation of the proposed hydro-
power installation at the Patillas site, there 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 has no caretaker, so apparently

Energy Research & Applications, Inc.
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8.2 INSTITUTIONAL CLIMATE (cont'd)

reactive measuresAto 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 implementatioh of widespread hydropower develop-
ment in Puerto 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.il7/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.

Energy Research & Applications, Inc.
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8.3 SOCIAL CLIMATE (cont'd)

While the majority of the outflow from Lake Patillas is
used to irrigate the sugar cane fields along the south coast,
new uses may occur in the future. Cane cultivation is decreas-
ing due to the steady drop in world sugar prices, and there has
been discussion in regard to converting some cane acreage to
rice or vegetable farming. The latter, in pafticular, is seen
as a valuable crop in the Puerto Rican context. Regardless of
cropping decisions, however, overall use of water from the
Patillas impoundment is seen as rising, due both to agricul-
tural use and to population increase. The requirements of

S ' hydropower production at the Patillas site are not seen as
impacting upon these water use requirements, and, in fact, can
only be benefited by them. ‘ o

Extensive inquiry has noted no likelihood of localized
resentment to the type of project envisioned by this study.
In fact, individualized contacts with local landowners have
been overwhelmingly positive. However, in order to have the
most favorable impact upon the area, it is recommended that
local labor and contractors be utilized during the construc-
tion stage wherever practicable.

Energy Research & Applications, Inc.
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$ 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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§ 193.  Creation and composition of Authority

(a) The Goverror or Puerto Rico, the Secretary of Public
Works of Puerto Rico, and the Secretary of Agriculture and Com-
merce of Puerto Rico are hereby created a body corporate and
politic constituting a public corporation and governmental instru-
mentality of the Commonwealth of Puerto Rico by the name of the
“Puerto Rico Water Resources Authority.” Said Members of the
Authority shall be entitled to no compensatior: for their services as
Members. :

(b) The Authoriiy herchy created is and shall be a govern-
mental instrumentality subviect, as provided herein, to the control
of certain officers of the Clommonwealth Government, namely the
Governor, Scc.atary of Public Works and Secretary of Agriculture
and Commezrce acting in th- ir capacity as the Members and Govern-
in; Board thereof but.ifis 3 cornoratiot having legal existence ana
porsonality separate and apart from- that of the government ard

ths ¢ of e oflicers so controlling it. The debts, obligations, con--

tracts, bonds, notes, debentures, receipts, expenditures, acc.iun's,
funds, undertakings, and property of the Authority, its officers,
apents or employees shall be deemed to be those of said govera-
ment-canirolled corporation and not to be those of the Common-
wealth Government or any oftice, bureau, department, commission,
dependency, municipality, branch, agent, officer or employee thereof.
-~ May 2, 1941, No. 83, p. 681, § 3; Apr. 8, 1942, No. 19, p. 330,
§ ¥; Const., art. I, § 1, art. IX, § 4; July 24, 1952, No. 6, p. 10,
eff July 25, 1952,
HisTory

Codification. “People” and “Insular” were changed to “Commonwealth” pur-
suont ta the Constitution. “Commissioner of the Interior” was changed to
“Secretary of Public Works”, and “Commissioner of Agriculture and Com-
merce” was changed to “Secretary of Agriculture and Commerce” pursuant to
Aci July 24,1952, No. 6. .

Department of Commerce. See sections 431-440 of Title 3, and Const.
ari. IX,38.

§ 196. Powers of the Authority

The Authority is created for the purpose of conserving, develop-
ing, and utilizing, and aiding in the conservation, development, and
utilization of water and 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 thercof, aud by

this means to promote the general welfare and increase commoree™ -

and prosperity; and the Authority is granted and shall have and
may exercise all rights and powers necessary or convenient for the
carrying. out of the aforesaid purposes, including (but without

- limiting the generality of the foregoing) the following:

(a) To have perpetual existence as a corporation;

(b) To adopt, alter, and use a corporate seal, which shall be
judicially noticed;

(¢) To prescribe, adopt, amend, and repeal bylaws governing the

-manner. in which its general business may be conducted and the

powers and duties granted to and imposed upon it by law may be

. exercised and performed;

(d) To have complete control and supervision of any under-
taking constructed or acquired by it including the power to deter-
mine the character of and necessity for all its expenditurcs and the
manner in which they shall be incurred, allowed and paid without
regard to the provisions of any laws governing the expenditure of
public funds, and such determination shall be final and conclusive
upon all officers of the Commonwealth Government, and to pre-
scribe, adopt, amend, and repeal such rules and regulations as may
be necessary or proper for the exercise and performance of its
powers and duties or to govern the rendering of service or sals or
exchange of water or electric energy;

.. 1e) To sue and be sued, implead and be impleaded, coraplain and
defend, in all courts;

I-1
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(¥) To make contracts and to exccute all instruments necessary
or convenient in tlie excrcise of any of its powers;

(r) To prepare, or cause to be prepared, plans, designs, and
estimates of costs for the construction, reconstiuction, extension,
improvement, enlugement, or repair of any undertaking or any
parc or parts thereof, and from time to time to modify such plans,
desigms, and estimates;

(h) To acquire in any lawful manner including, but without
limitation, acquisition by purchase, whether by agreement or by the
exercise of the power of eminent domain, lease, bequest, devise, gift,
and to hold, maintain, use and operate any undertaking or parts
thereof; :

(i) To acquire in the manner set forth in subsection (h) hereof,
produce, impound, develop, manufacture, treat, hold, conserve, use,
transmit, distribute, supply, exchange, sell, rent and otherwise dis-
pose of, water; electric energy, equipment, and such other things,
supplies and services as the Authority shall deem necessary, proper,
incillental, or convenient in connection with its activities; Provided,
That in disposing at wholesale of electric energy the Authority shall
give preference and priority as to supply to public bodies and
cooperatives;

() Acquire in the manner set forth in subsection (h) hereof
and to hold and use any property, recal, personal, or mixed, tangible
or intangible, or any interest therein, dcemed by it to be necessary

- or convenient for carryving out the purposes of the Authority, and

(subject to the limitations contained in sections 191-217 of this
title) to lease as lessor, or exchange, any property or interest therein
at any time acquired by it;

(k) To construct or reconstruct any undertaking or any part or
parts thereof, and any additions, improvements, and extensions to
any undertaking of the Authority by contract or contracts, or
under, through, or by means of its own officers, agents, and
employees;

(i) To determine, fix, alter, charge, and collect reasonable rates,
fees, ventals, and other charges for the use of the facilities of the
Auaihority, or for the services, electric energy, or otner commodities
wolid, rendered, or furnished by it, which shall be sufficient for the
;o> ment of the expenses of the Avithority incurred in the conserva-
vy, development, improvoment, extension, repair, maintenance,
=l pperation of its fuciliti_s and prepertics, Tor "L payment of the

Sreinal of and ipterest « o its bands, and Yoe Uulfilling the terms

and provisions of such covenants as may be made with, or for the
benefit of, the purchasers or holders 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 -widest 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 are made, a public hearing shall be held with respect
thereto before the Board of the Authority, or before such hearing
officer or officers as the Board may designate, and upon such hear-
ing, the Board, pursuant to the powers, duties, and obligations
vested in it by sections 191-217 of this title, may alter, suspend or
revoke such changes;

(m) To appoint such officers, agents, and employces and vest
them with such powers and duties, and to fix, change, and pay such
compensation for their services as the Authority may determine;

(n) To borrow money, make and issue bonds of the Authority
for any 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;

(o) To make and issue bonds for the purpose of funding,
refunding, purchasing, paying, or discharging any of the outstand-
ing bonds or obligations issued or assumed by it or any bonds or
obligations the principal or interest of which is pavable in whole
or in part from its revenues; .

(p) To accept grants from, and enter into contr.cts, leases,
agreements, or other transactions with, any Fede:..l agency, the
Commonwealth of Puerto Rico, or political subdivisions of the
Commonwealth of Puerto Rico, and to expend the proceeds of any
such grants for any corporate purposes;

(@) To sell, or otherwise dispose of, any property of any kind,
real, personal, or mixed, or any interest therein, that in the judg-
ment of the Board is no longer necessary for carrying on the busi-
ness of the Authority or for effectuating the purposes of sectiorns
191-217 of this title; '

(r) “Co enter on any lands, waters, or premises, after notifying’

the 5w.. .. o halders thereof, o their representatives, for the pur—

'pos§{c5,f mdking ‘surveys, soundings, Qr-examinations;

I-2



‘ouU| ‘sucnedddy B yoieasey Abisuz

() T du Aib evia .o tinges necessary ot cenvenient fo carry out
1he powers cranted 0 7 by soctivus 191217 of (his titie or by any
other Act of the Lepsicinre of Puerto Rico, or by any Acl of the
Cengrveas ~f 752 Untec States; Provided, however That the Au-
thiority shah fa.c e power at any time or in any menner te pledge
the sredi: or taxing power of the Commonwealih of Fuerto Rico or
avy o 1w political subdivisions, nor shall the Commonwealth of
Faerto Rico or any of its political subdivisions be liable for the
peviment of the principal of or interest on any honds issued by the
Authcrity. — May 2, 1941, No. 83, p. 684, § 6; Apr. 8, 1942,
No. 19, p. 330, § 1; Const, art. I, § 1, art. IX, § 4, eff. July 25,
1852,

HisToRrY

Cadification. “Island”, “Insular”, and “People” were changed to “Common-
weiith”” pursuant to the Constitution.

Text of regulations. For the text of regulations authorized by this section,
sen voction 196-1 et seq. of Title 22, Rules and Regulations of Puerto Rico.

Cross references. Procedure for condemnation of property, see 1958 Civil
P.~redure Rules 58.1-58.10, Title 32 App.

ANNOTATIONS

). Donations. The power of the Puerto Rico Water Resources Authority for
accepting gifts, as well as the power of the Governor or the Secretary of
Putdic Works for accepting gifts in the name of such authority in relation to
th- Southwestern Puerto Rico Project (Lajas Valley Project) is contained in
Acts No. 83 of 1943 (section 1191 et seq. of this title), No. 23 of 1952 (section
“6 et seq. of this title), and No. 65 of 1953 (secticn 341 et seq. of ti:is title),
and said power is not limited by the proviso contained in section 1101 of
Title 3 -which states that gifts may only be accepted when they come from
nonuriit institutionz. 1960 Op. Sec. Jus. No. 58.

he V'uerto Rico Water Resources Authority can accept a donation even if
i is coming from profit institutions, but subject to the condition that the
proverties thus acquired be used for the purposes of the Southwestern Puerto
Rico Project or Lajas Valley Project. Id.

§ 197, Officers and employees

() Appointments, removals, promotions, transfers, discontinu-
anc.s, reinstatements, suspensions, leaves of absence and changes
in grade, compensation or title of the officers and employees of the
Authority shall be made and permitted as provided in rules and
regrulations to be prescribed by the Board in pursuance of a general
plan similar, insofar as the Board shall deem it consistent with the
best interests of the Authority, of its employees and of its service
i the public, to that which may be in effect for employees of the
Commonwealth Government under the Personnel Act, sactions
£11--678 of Title 3. The members, officers, and employees of tne

I-3

Arthority shall be entitled to reimburscinent for, or puec dien, -pay
meat in lieu of, such nocessary travel expenses as shali be author.-
ized or approved pursuant to rules and regulations of the Board,
Officers and employecs of any board, cominission, agency, or ¢« it .
ment of the Commonwealth of Puerto Rico may be appoinied to
similar positions in the Authority without examination. Any such
Commonwealth officers and employees that shall have been so
appointed who, prior to said appointment, were beneficiaries of
any existing pension, retirement or savings and loan fund system
or systems, shall continue to have, after said appcintment, the
rights, privileges, obligations, and status, with respect thereto that
are prescribed by law for officers and employvees holding similar
positions in the Commonwealth Government, unless within six (6)
months after this Act takes effect or six (6) months after said
appointment, whichever is later, they or any of them shall signify
the intention to relinquish them, in which case they shall then
have those of resigned or separated officers or employees of the
Commonwealth Government; and all employees so appoinled to

* positions in the Authority who, at the time of their appointment,

held or shall have held positions in the Commonwealth Goveirnment

-or any rights or status under the rules and classifications of the -

Puerto Rico Office of Personnel, shall have the same status with
respect to employment or re-employment in the service of the Tom.
monwealth Government as they had at the time they entered the
service of the Authority or since betier or higher right or status as
the Office of Personnel shall consider to be consistent with advance-
ment attained in the Authority. All officers and employecs ap-
pointed to positions in the Authority, who, at the time of their
appointment, had, or shall later acquire, some right or status under
the rules and classifications of the Puerto Rico Office of Personnel
for appointment to any similar position in the Commonwealth
Government shall have, upon request, the saine vights, privileges,
obligations, and status, with respect to becoming beneficiaries of
any existing pension, retirement or savings and loans fund systen,
or systems, as if they had been appointed to similar positions in
the Commonwealth Government. The Authority shall be subject
to the provisions of sections 245-246m of Title 29.

(b) No person shall hold offce as a Member, officer, ewmployes, or
agent of the Authority who has a direct or indirect financici i
terest in any privately owned public utility in Pucrte Rico enraged
in the production, distribution, o1 sale of eleciii. er=rgv. ¢o iv. any
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Coaroame el finaneiai interest in any industrial or comniercial

cpise chgazed in the production, distribution, or sale of any
oL unadity or service of a character commercially opposed to, or
ire comipetition in Puerto Rico with, the production, distribution, or
<ide of electric energy produccd by hydvoelectric means; Provided,
Tiat where such incompatibility affects a Member of the Authority,
e position of such Member shall become vicant, and the vacancy
. created shall Le filled for the time that said incompatibility
exists, by the appointment by the Gevernor of Puerto Rico of the
bead of any Department of the Commonwealth Government. —
“ay 2, 1941, No. 83, p. 684, § 7; Apr. 8, 1912, No. 19, p. 330, § 1;
Siav 12, 1947, No. 345, p. 594, Const., art. I, § 1, art. IX, § 4;
Junue 26, 1956, No. 96, p. 622

oadie @
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were changed to “Commonwealth”
"-was changed

Cadification. “People” and “Insular” .
sursuant to the Constitution. “Civil Service Laws of P'uerto Rico

i+ “Personnel Act, sections 611-678 of Title 3”, and “Civil Service Commission”,

wae changed to “*Otiice of Personnel” pul;u.\nt to Act May 12, 1947, No. 345.
ikeference to “sections 211-241 of Title 29" was changed to “sections 245—”46m
wi Title 29", pursuant to Act June 26, 1656, No. 96, p. 622,

ier - cwenl ar pension plans. The provisions of this section as to retirement
ot pession plans are atfected by sections 218-220 of this title.

Cicos references. All officials and emplovees of Puerto Rico Water Resources
deibsnity in exempt service, see section 648 (a) (6) of Title 3.

Faplovees of Isabela lrrigation Service transferred to Puerto Rico Water
Ve arces Authority, see section 236 of this title,

§ 1¢2, Transfer of System of the L tilization of the Water Resources

There is hereby transferred and deliverad, or there shall be S0
rransferred and delivered to the Authority, all the property, real,
persenal, and mixed, tangible and intangible, of whatsoever kind
and wheresoever situated, constituting the “System of the Utiliza-
aon of ithe Water Resources” including all the funds, rights, frau-
chises, privileges and assets of every character and description per-
taining theveto, subject to all obligations and encumbrances, legal
»r equitable, with which the same may be burdened. — May 2,
1913, o, 83, p. 684, § 8; Apr. 8, 1942, Nc. 19, p. 330, § 1, eff. 90
tug - after Apr. 8, 1942,

HiISTORY |
.« velcrences. Effective date of transfer, see section 199 of thic title,
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§ 203. Acquisition of property by the Commonwealth for the
Authority

Upon application of the Authority, the Governor of Puerto Rico
or the Secretary of Public Works shall have power to purchase,
cither by agreement or by the exercise of the right of eminent
domain, or by any other lawful means, title in the name and in
behalf of the Commonwealth of Puerto Rico, to any property or
interest therein which the Board of the Authority shall deem
necessary or convenient for its purposes. The Authority may make
available to said officers in advance such funds as may be needed
for the payment of said property, and upon acquisition thereof,
may reimburse the Commonwealth Government for any amount
paid that shall not have been previously advanced. Upon such
reimbursement to the Commonwealth Government (or, if the total
cost or price has been previously advanced by the Authority,
within such reasonable period as shall be determined by the Gov-
ernor) the title to property so acquired shall pass to the Authority.
The Secretary of Public Works may, with the approval of the Gov-
ernor, make such arrangements as he may deem appropriate for
the operation and control of said property by the Authority in
behalf of the Commonwealth Government during the period inter-

vening before said title has passed to the Authority. The power
hereby conferred shall not limit or restrict in any manner or to

any extent the power of the Authority itself to acquire property.
The title to any property of the Commonwealth of Puerto Rico
heretofore or hereafter acquired, and which shall be considered
necessary or convenient for the purposes of the Authority, may
be transferred to the Authority by the official in charge of said
property or having the custody thereof, upon such terms and condi-
tions as shall he determined by the Governor or the officer or
ageney designated by him. — May 2, 1941, No. 83, p. 684, § 13;
—\pn 8, 1942, No. 19, p. 330, § 1; 1950 Reorg. Plan No. 12, §§ 1(7),

: Const., art. I, § 1, art. IX, § 4; July 24, 1952, No. 6, p. 10, eﬂ'

Jul\ 25, 1952,
HISTORY

Codification. “People” and “Insular” were changed to *“Commonwealth”
pursuant to the Constitution. “Commissioner of the Interior” was changed to
“Secretary of Public Works” pursuant to Act July 24, 1952, No. 6. “Executive
Counecil” was changed to “Governor or the officer or agency designated by
him" pursuant to 1950 Reorg. Plan No. 12, §§ 1(7), 2.

Cross references. Procedure for condemnation of property, see 1958 Civil
Procedure Rules 58.1-58.10, Title 32 App.
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§ 203. Construction and purchase contracts

Al purchases and contracts for supplies or services, except for
personal services, made by the Authority, ineluding contracts for
the construction of works of the Authority, shall be made after
advertisement for bids sufficiently in advance of opening bids for
the Authority to secure appropriate notice and opportunity for
compotition; Provided, That where the expense estimated to be
necessary in connection with the purchase or work does not exceed
one thousand (1,000) dollars, the same may be carried out without
advertisement for bids. Advertisement for bids shall not be re-
quired, however, when (1) an emcrgenzy requires immediate
delivery of the materials, supplies, equipment, or performance of
the services: or (2) repair parts, accessories, or supplemental
equipment or services are required for supplies or services previ-
ously furnished or contraied for; (3) professional or expert
sarvices or work are requir:d and the Authority shall deem it best
in the interest of good administration that contracts therefor be
made without such advertisement; or (4) prices are noncompetitive
hecause there is only one source of supply or because regulated
under law; in any such case the purchase of such materials, sup-
plies, or equipment, or procurement of such services, may be made
in the open market in the manner usual in commercial practice. In
the comparison of bids and the making of awards, due considera-
tion shall be given to such factors (in addition to whether the
hidder has complied with the specifications) as the bidder’s ability
to perform construction work of the kind involved in the construe-
tion contract under consideration; the relative quality and adapta-
bility of materials, supplies, equipment, or services; the bidder’s
financial responsibility, skill, experience, record of integrity in
dealing, and ability to furnish repair and maintenance services;
and the time of delivery or performance offered. The Authority
may prescribe rules and regulations for the submission of bids. —
May 2, 1911, No. 83, p. 684, § 15; Apr. 8, 1942, No. 19, p. 330, § 1,
efl. 90 days after Apr. 8, 1942, '

§ 213. Declaration of public utility

For the purposes of subdivision (h) of section 196 and section 203
of this title, all works, projccts, and property and their accessories,
which the Authority may deem necessary and convenient to use in
carrsing out the purposes erpressed in seclions 161217 of ihis
iitle are hereby declared of | blic atility. -- May 2, 1941, No. 83,
1 ooo4 § 23; Apr b, 1942, No. 19, p. 330, § 1, eti’. 90 days alter
Aor, 3, 1942,

§ 214. Coordiuation and integration of irrigation and hyd:oelectric 4
projects
(a) With 2 view to the coordination and integration of irrigation
and or hvdroelectric projects and their activities, at present exist-
ing or that may be developed in the future, all powers, duties,
functions, obligations, and responsibilities which prior to the enact-
ment of sections 191-214 of this title were vested in, conferred or

. imposed upon the Chief Engineer of the Irvigation Service, the

Secretary of Public Works and the Executive Council of Puerto
Rico. or any of them under the Public Irrigation Law approved
September 18, 1908, sections 251-259 of this title. and laws amenda-
tory thereof or supplementary thereto, heretofore or hereafter
enacted by the Legislature of Puerto Rico, providing for the con-
struction and operation of a public irrigation system. and under
those provisions of Act No. 58, approved April 30. 1928, applicable
to the -Hyvdroelectric System of the Puerto Rico Irrigation Service,
South Coast. are hereby transferred to and conferred and imposed
upon the Authority. The Authority shall administer said laws in
conformity with the provisions thereof and shall be governed by
them in the operation, maintenance, repair, reconstruction, con-
struction of extensions, improvements, and enlargement of the
works or svstems constructed and operated and maintained pursu-
ant to those laws: and Lo the extent that the exercise of such power
does not impair the obligations of any contract of the Common-
wealth of Puerto Rico. the Authority shall have power, notwith-
standing anvthing to the contrary in said Act No. 58, to fix the
hasis for allocating operating expenses to the several systems
operated by the Authority. »

{h) In carryving out its duties under the next preceding para-
graph, the  Authority shall pay directly all costs and expenses
incurred by it. The Authority shall be reimbursed for all such costs
and expenses, including a fair share of the Authority’s own over-
head and operating expenses attributable to the Puerto Rico Irri-
gation Service, South Coast, as determined pursuant to subsection
(a) above, from the funds available in the Commonwealth Treasury
for the operation and maintenance, repair, reconstruction, con-
struction of extensions, improvements and enlargements of the
works or systems, conatructed and operated and maintained pur-
suant to the Tublic Treivation Law of 1908, approved September 18,
1008, sections 251-259 of this title aind laws amendatory thereof or
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supplementary thereto. There shall be advanced to the Authority,
from time to time, from said Irrigation funds in the Treasury,
amounts sufficient to provide a working fund adequate at all times
to meet all of said costs and expenses promptly. Said funds shall be
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
costs and expenses.

(¢) Upon authorization of the Legislature of Puerto Rico, the
Authority, when it deems it advisable in the public interest, may
take over and operate any irrigation and/or hydroelectric project
existing and owned, or that may be developed or acquired in the
future, by the Commonwealth of Puerto Rico. — May 2, 1911, No.
83, p. 684, § 21; Apr. 8, 1942, No. 19, p. 330, § 1; May 15, 1943,
No. 191, p. 684; Const., art. I, § 1, art. 1X, § 4; July 24, 1952,
No. 10, p. 22; June 10, 1939, No. 27, p. 86, eff. June 10, 1959.

HISTURY

Codification. “People” and “Insular” were changed to “Commonwealth”
pursuant to the Constitution. “Auditor” was changed to “Secretary of the
Treasury” pursuant to Act July 24, 1952, No. 10.

Amendments — 1939, Subsec. (a): The 1959 Act amended subsec. (a)
to substitute “Secretary of Public Works” for “Commissioner of Intevior” and
to delete requirement of prior approval of basis of allocation by Secretary of
the Treesury.

Consolidation of hydroclectric systems. Act Apr. 30, 1928, No. 58, p. 412,
referred to in this section, provided:

"Section 1. Pursuant to the plan of establishing interconnection among the
different generating plants and electric power transmiszion and distribution
systems which under the provisions of, and with funds created .by, the laws
of Porte Rico known as the Public Irrigation Law approved September 18,
198 [sections 251-259 of this title], the Isabella Public lrrigation Law ap-
proved June 19, 1919 [sections 301-315 of this title], and the Act for the
Development of the Water Resources, approved April 29, 1927 [sec note under
sevtion 191 of this title], have been huilt and are owned and operated by the
Insular Government, including such like plants and systems as it may here-
after build or acquire and place in operation, and in order that each of said
syitems may share the benefits derivable from a commaon organization and
frem a faller and more diversified utilization of electric power under a general
system for the island, the Commissioner of the Interior, subject to the pro-
vi~ions of this Act and when he deems it advisable, is hereby authorized to
transfer and place all matters relative to the operation and service of each of
saul systeins, including the generation, distribution and sale of electyic power,
a: well as the surveys and technical direction of new constructions, extensions
and impravements, under such direction and management as may have been
“eguanized to hnnedle the activities ‘reated by the Act for the Development of
e Water Resou. 3, approved Ap -1 29, 1927,

TSectioa 2. M -lisborsements « 1 account of maintenance awd speration of
.7"‘ genvral syu's . of senerating plants ami electric power ansmission aad
wUibution s, faeding sala ies of the directing, managing, office and

technica! personnel; of gencrating plants and sub-station operators, line
patrolinen and other auxiliary personnel; cost of necessary materials and
suppiie<, and in general, all such curvent expenses as may be necessary for
said adequate maintenance and operation, shall be made directly out of the
correspunding fund available to Utilization of the Water Resources, it being
understood that in said expenses of maintenance and operation are comprised
only such current expenses of inspection, cleaning and continuous attention to
all parts of the equipment and of the works as may be necessary to repair
the system from the curvent and natural effects resulting from the operation,
but thev do not include any extraordinary expenses of maintenance and repair
required to extend the life of equipment and of the works, or to correct dam-
ages due to other causes not arising from the operation, or to restore parts
which have been damaged or deteriorated by the elements. These extraordi-
nary expenses shall be met in the manner hereinafter preseribed.

“To compensate and reimburse the Utilization of the Water Resources for
such eapenses as may be originated by the maintenance and operation of the
afore~aid systems of the Government, each of said systems, namely, The Hydro-
electric System of the Irrigation Service of the Southern Coast and Hydro-
electric System of the lrrigation Scrvice of lsabela, and in general, all other
electric systems which may come into the possession of the Insular Govern-
ment under some provision or fund distinet ‘rom those of the Act for the
Development of the Water Resources, and that may be incorporated under
the general system of the Island, shall pay monthly to the Utilization of the
Water Resources for each Kilowatt-hour distributed and sold within the
voperating district reserved for each system as described in detail in the follow-
ing sevtion, an amount which shall be fixed in accordance with the provisions
of Section 5 of this Act.

“Sevction 3. The operating districts for each of the systems now constructed
and under construction and in operation or proposed to enter into operation
by the Insular Government, which are the Hydroelectric System of the Irriga-
tion Service of the Southern Coast, constructed and operated in accordance
with the Public Irrigation Law approved September 18, 1908, and the Hydro-
electric System of - the Irrigation Service of lzabela, constructed according to
the l~abela Public Lrrigation Act, approved June 19, 1919, ave hercby estab-
tizhed as limited by the boundaries which had heretofore been set for the
vperation of either system?to wit: The operating district for the Hydroelectric
Syetem of the Irrigation Service of the Sovuthern Coast. comprising the
munivipalities of Maunabo, Patillas, Arreve, Guayvama, Salinas, Santa Isabel,
Coamu, Juana Diaz and Villalba; and the operating district for the Hydro-
clectrie System of the Irrigation Service of lzabela, comprising the municipali-
ties of Hatillo, Camuy, Quebradillas, zabela, Aguadilla, Aguada, Rincén and
Anaszeo.,

“Swvtion 4. The Irrigation Service of the Southern Coast and the Isabela
Irrigation Service shall each retain the ownership of the plant and equipment
in toe aezpective systems, and all extracedinaey expenses for maintenance
amd repair not comprized within those which must be paid out of the fund for
Utihization of Water Resources, as speciticd under Section 2 of this Act, as
well as expenses for new constructions, enlargements, improvements and exten-
sions of lines and branches within their respective districts of operation, shall
be paid out of funds which each of said Services shall have available for such
purposes. Al expenses for surveys and for technical and administrative direc-
tion incurred by Utilization of the Water Resources to carry out the said
repuics, new consiructions, en'argements, impprovements and extensions of
lines and branches within the vperating district oi either Service shall be reim-
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bursed out of the fund which each of said Services shall have available for
such purposes.

“Section 5. Upon effecting the transfer of either system into the general
system of the Utilization of the Water Resources, pursuant to the provisions
of Section 1 of this Act, all sales of electric energy and power service within
the respective operating district of the Hydroelectric System of the Irrigation
Service of the Southern Coast and of the Hydroelectric System of the Irriga-
tion Service of lsabela shall be made by Utilization of the Water Resources
for account of each of said Services and in accordance with such tarift as
shall be in force in the operating district of each respective Service; Provided,
That all existing contracts for the supply of electric energy and power service
coming from one or the other system herein mentioned and entered into
between the People of Porto Rico and the respective consumers shall continue
in force as though they had been originally entered into to cover the supply
of energy and electric service from the general system of Utilization of the
Water Resources.

“The receipts from the said sale shall be covered into the corresponding fund
belanging to Utilization of the Water Resources, and each month Utilization
of the Water Resources shall credit each service with the amount of the
receipts derived from the sale of energy and electric power service within the
respective operating district, after deducting and retaining from the amount
of the said receipts for compensation and reimbursement, as stipulated in the
second paragraph of Section 2 of this Act, a sum equal to the total number
of kilowatt-hours sold and collected, multiplied by the amnount to be retained
for each kilowatt-hour, which amount shall be fixed as hereinafter determined;
I'rovided, That in those cases where sales are made under monthly flat rate
contracts, the number of kilowatt-hours to be considered in each case for pur-
poses of this deduction and retention shall be the total number which in accord-
ance with the rated capacity of the electric installation authorized in the
contract may be consumed by the said installation operating twenty-four
hours per day. .

“The amount of receipts to be retained by Utilization of the Water Re-
sources for each kilowatt-hour distributed and sold shall be fixed in the fol-
lowing manner: '

“The Commissioner of the Interior shall prepare annually and shall submit
to the Fxecutive Council for approval, a budget of the necessary expenses for
the maintenance and operation during the ensuing fiscal vear, of the Hydro-
electric System of the lrrigation Service of the Southern Coast, including in
said expenses the salaries of the personnel directly engaged in the production,
distribution, inspection and sale of electric energy within its operating district,
plus the sundry expenses of materials and supplies required for the opevation
of the system, plus a part of the general expenses and salaries of the technical,
administrative and office personnel of the organization of Utilization of the
Water Resources which part shall be proportional to the volume of sales of
electric energy estimated to be made within the district as compiaved with the
total sales estimated to be made by the general system under the administra-
tion of the said Utilization of the Water Resources. The said budget shall alse
tnclude an estimate of the number of kilowatt-hours expected to be the net
production (after deducting the ¢. asumption of plant auxiliaries) of the gen-
erating plants owned by the H: iroelectric System of the hirigation Service
of tha Southern Cuaszi during the enszuing fizcal yvear. From this estimated
net production there zhall he «:ducted us probeble ioszes in transimission,
tiansformaticn onl U oitnibution tnenty-five (29) percent and the seventy five
t73) sercont cemainic shall constitute the number of kilowatt-hours by wiueh

shall be divided the total of the expenses included in the said budget, and the
resulting quotient shall be the amount of receipts which shall be retained by
Utilization of the Water Resources for each kilowatt-hour distributed and sold
in the operating district of the Hydroelectric System of the lrrigation Service
of the Southern Coast.

“Likewise, the Commissioner of the Interior shall prepare annually and shall
submit to the Executive Council for approval, a budget of the necessary
expenses for the maintenance and operation during the ensuing fiscal year, of
the Hydroelectric System of the lsabela Irrigation Service, including in the
said expenses the salaries of the personnel directly engaged in the production,
distribution. inspection and sale of electric energy within its operating dis-
trict. plus the sundry expenses for materials and supplies required for the
operation of the system, plus a part of the gecneral expenses and salaries of
the technical, administrative and office personnel of the organization of
Utilization of the Water Resources, which part shall be proportional to the
volume of sales of electric energy estimated to be made within the district,
as compared with the total sales estimated to be made by the general system
under the administration of the said Utilization of the Water Resources. The
said budget shall also include an estimate of the number of kilowatt-hours
expected to be the net production (after deducting the consumption of plant
auxiliaries) of the generating plants of the Hydruelectric System of the Isabela
Irrigation Service during the ensuing fizeal vear. From this estimated net
production there shall be deducted as probable losses in transmission, trans-
formation and distribution, twenty-five (25) percent and the remaining
seventy-five {75) percent shall constitute the number of kilowatt-hours by
which shall be divided the total of the expenses included in the budget, and
the resulting quotient shall ke the amount of receipts which shall be retained
by Utilization of the Water Resources for each kiluwatt-hour distributed and
sold in the operating district of the Hydroelectric System of the Isabela
Irrigation Service.

“Nection 6. The electric energy imported from the general system of the
Utilization of the Water Resources into the operating district of the Irrigation
Service of the Southern Coast, and into the operating district of the Isabela
Irrigation Service to supply the consumption that there may be in either
district in excess of the production of its respective generating plants, shall
be measured at the puints where the lines of the system belonging to Utiliza-
tior. of the Water Resources connect with the lines of the system belonging
to the lrrigation Service of the Southern Coast or of the lsabela Irrigation
Service, as the case may be, and the value thereof shall be credited monthly
from tie respective Irrigation Fund to the Ultilization of the Water Resources
fund at a price per kilowatt-hour that shall be fixed by the Execcutive Council
of I'orto Rico.

“The electric energy from the Hydroelectric System of the Irrigation
Service of the Southern Coast or from the Hydroelectric System of the Isabela
Irrigation Scrvice which shall be transmitted outside of the operating district
of either Service into the general system of Utilization of the Water Re-
sourves to supply the demand of the system and at the same time to provide
use for the excess production of their respective generating plants over what
may be required to take care of the consumption in their respective operating
districi-. shall be measured at the points where the lines of the system be-
longing to Utilization of the Water Resources connect with the lines of the
systety belonging to the Irrigation Service of the Southern Coast or of the
Trrigation Survice of Isabela, us the case may be, and the value thereof shall
be crwdited monthly from the Fund of Utilization of the Water Resources to

I-7 oo
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the respective Irrigation Funds at a price per kilowatt-hour that shall be fixed

; ~vecutive Council of Porto Rico. . ) ’
b""‘sk.‘:ctl;;:c :; All Laws or parts of laws in conflict herewith are hereby re-

peﬂlseglion 8. This Act shall take effect ninety (90) days after its approval.”

i ; i 221961, No. 110, p. 219, efl.

iric power system of Vieques. Act June 22, 1, 3
Juf:\!e; I'iﬂﬁ‘l). provided for the conveyance of the electric power sy ~~tem"of thle|
i:l-\'nd'of Vieques to the Puerto Rico Water Resources Authority, with a
|;r;\pert\' rights and obligations, and provided the necessary funds for such

conveyance. . .
Cross references. Conveyance to Puerto Rico Water Resources Authority

Ot’l-{-:;droele:t.ric System of Isabela Irrigation Service, see sections 232-237 of

i 'tl ° - - .
u"lsl'::ir:electric System of Puerto Rico Public Irrigation Service, South Coast,

cce sections 228-231 of this title.

§ 228. Hydrocleetric System of Puerto Rico Public Irrigation Serv-
ice, South Coast, conveyed to Puerto Rico Water Resources
Authority — Statement of motives

(a) The “Hydroelectric System of the Puerto Rico Public Irri-
gation Service, South Coast”, includes the hydroelectric works and
transmission and distribution lines and all facilities making up the
electric power system constructed or acquired pursuant to the pro-
visions of the Public Irrigation Law approved September 18, 1908,
sections 251-259 of this title, and laws amendatory thereof or
supplementary thereto, hereinafter referred to as the “Public Irri-
gation "Act,” and includes, also, all improvements, extensions and
additions thereto constructed since the effective date of the Puerto
Rico Water Resources Authority Act, sections 191-217 of this title,
all of which shall hereinafter be collectively designated as “the
Hydroclectric System,” and all of which works, lines, facilities,
improvements, extensions, and additions are now operated by the
Puertn Rico Water Resources Authority, hereinafter designated as
the “Authority,” under the provisions of section 214 of this title,
the buoks and accounts of the said System being kept separately by
the Authority in accordance with the requirements of section 202
of this title.

(L) The operation by the Authority of the Hydroelectric System
under the present set-up does not adequately meet the requirements
of the district served by said System, and the integration of said
System with the present electric properties of the Authority will
provida the means, not otherwise available, for expanding and
‘mproving the properties now making up the Hydroclectrie System
~nd thus mecting the ever increasing demnnd for electric power
service in the district.
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(¢) The conveyance of the Hydrocleetric System to the Author-
ity and its integration with the clectric properties of the Authority
will permit further expansion and improvement of the System so
conveyed and will improve the electric power service in the district.

td) The average annual net revenues deriving from the onera-
tion of the Hydroelectric System during the five fiscal vears which
ended on June 30, 1953, was approximately $200,000. These reve-
nues have permitted the lowering of the amount of the special
assessment levied on the lands included in the Irrigation District,
South Coast. A sum corresponding to the said two hundred thou-
sand (200,000) dolars will continue to be provided for the same
purposes, pursuant to the provisions of sections 228-231 of this
title. The opceration of the Hydroelectric System by the Authority
as an independent system, with its present limitations, will not
produce in subsequent fiscal years average revenues in excess of the
average annual net revenues derived during the five fiscal years
which ended on June 30, 1953.

(¢) When the Hydroelectric System is integrated with the elec-
tric properties of the Authority, the Authority shall, under the pro-
visions of the Puerto Rico Water Resources Authority Act, sec-
tions 191-217 of this title, be under oblization to set aside, for
payment into the Commonwealth Treasury, a sum equivalent to
five (5) per cent of the gross revenues deriving from the sale of
clectricity to consumers in the -municipalities included in the area
of the Puerto Rico Public Irrigation Service, South Coast, which
five (5) per cent is estimated at approximately fifty thousand
(50,000) dollars. The Puerto Rico Public lrrigation Service, South
Coast, has never had to pay that sum.

(f) When 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 (¢) above) as pro-
vided in section 230 of this title, and (2) the contributing by the
Authority, from. its revenues, of the annual sum of $150,000 as
provided by section 230 of this title, will together equal the net
receipts which would have resulted from the operation of the
Hyvdroelectric System and which the Secretary of the Treasury
w;mld have had to use for determining the total amount of the
special assessments to be levied on the lands at present included in
the Irrigation District, South Coast, pursuant to the provisions of
the Public Irrigation Act; sections 251-259 of this title.

(g) In the fulfilment of its duties under the provisions of see-
tion 241(b) of this title, the Authority has advanced to the PPuerto
Rico Public lrrigation Service, South Coast, funds, not as yet
repaid, amounting to approximately $292,300 by the close of opera-
tions on June 30, 1934, and the value of the properties the title to
which is vested in the Authority under the provisions of sections
2928231 of this title is far in excess of the amount so advanced.
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vn) Under the provisions of the Puerto Rico Water Resources
Authority Act, sections 191-217 of this title, the Authority may,
whenever it deems it advisable in the public interest, take over and
operitte the Hydroclectric System upon the authorization of the
Legislature of Puerto Rico.

(i} The Authority has found, and such findings have the ap-
proval of its Consulting Engincers, who were employed pursuant to
the provisions of the Trust Indenture dazed January 1, 1917 by
and between the Authority and the First National City Bank of
New York, (1) that in case the Authority issues its bonds under
the provisions of said ‘Trust Indenture in such an aggregate prin-
¢cipal amount, bearing interest at such rate, and maturing on such
dates as to render same equivalent to annual payments to the hold-
ers of such bonds, in the way of principnl and interest, in the
amount of $150,000 a year over a period of twenty (20) years
{which is the annual burden imposed on th2 Authority by sections
228-231 of this title as an item of Operating Expenses to be paid
by it}, and sells such bonds at par in order to raise funds to
acquiie by purchase the Hydroelectric Systum the purchase price

of 150,000 a yvear for tweniy (20) years would be a reasonable

price to payv for said properties; (2) that the acquisition of the
Hydrocleetric System would, in the opinion of the said Consulting
Fagineers, preserve, develop and improve the “System” as such
word is defined in said Trust Indenture; (3) that the additional
annuad revenues of the “System” (as so defined) will be at least
200,000 over and above the additional annual expenses resulting
from such acquisition, figured as provided by section 209 of the
said Trust Indenture; (4) that after adding such additional annual
revenues to the average annual revenues cf the “System”, com-
puted as provided in section 209 (e) (i), the percentage obtained by
dividing such total aimount by the maximum amount of the princi-
pal and interest payable in any subsequent fiscal year on the score
of all the bonds theretofore issued under the provisions of the said
Trust Indenture and then outstanding and all such additional bonds
as it might be required to be countersigned and delivered in order
te obtain the money for the said purchase price of the Hydroelectric
Rvstem, should same be pprchased in this fashion, would not be
loss than one hundred and fifty percent (1509 ); (5) that the con-
veyance of the Hydroelectrie System to the Authority under the
provisions of sections 228-231 of this title ard subject to the con-
ditions heveof, in licu of the purchase of the Hydroclectric System
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through the issuance and sale of bonds of the Authority, is accept-
able to the Authority, the effect of such convevance being, substan-
tially, the same as if the Authority had issued its bonds for the
acquisition by purchase of the Hydroelectric System and equally
profitable to the Auathority; and (6) that it is advisablc in the
public interest for the Authority to take over and operate the
Hydvoeleetric System. — June 20, 1955, No. 83, p. 314, § 1, eff.
July 1, 1955,

§ 229. — Conveyunce and integration of Hydroelectric System;
protection of irrigation rights

All property, real, personal, mixed, tangible and intangible, and
all funds, appropriations, accounts, books, records, rights, fran-
chises, contracts, obligations and privileges of whatever kind and
description, appertaining to and making up the Hydroelectric
Systeny shall be conveyed and are hereby conveyved to and vested
in the Authority, and on and after the effective date of such con-
veyance the said properties shall be integrated with the electric
properties now owned by the Authority and shall thereafter be

operated as an integral part thereof. The Registrars of Property
shall, upon certification of the Authority approved by the Secretary
of Public Works, register in the name of the Authority, fee free, the
properties conveyved by sections 228-231 of this title. No provisions
of sections 223-231 of this title shall in any wise affect the right of
the lands served by the Puerto Rico Public Irrigation 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 works of the
Hydroelectric System hereby conveyed to the Authority as are
jointly used for the storage and convevance of water for irrigation
purposes and for the generation of electric power shall remain
affected with their obligation toward the said lands; Provided, how-
ever, That after such conveyance has taken place the Authority
shall, once the provisions hereof are complied with, have the utiliza-
tion and application of such waters for all such purposes as may be
necessary for the exercising by the Authority of its powers under
the Puerto Rico Water Resources Authority Act, sections 191-217
of this title. — June 20, 1955, No. 83, p. 314, § 2, eff. July 1, 1955,

- . —
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§ 2535. Entry upon and condemnation of property }

The Puerto Rico Water Resources Authority, its officers, agents,
or employees, shall have the right to enter, after notifying the
owner or his representative, upon any lands to make surveys and to
locate and establish any of the works contemplated or embraced-in
said irrigation system, including the lines of any canal, road, tun-
nel, reservoir site, aqueduct, power station, transmission lines or
othar requisite, but indemnity shall be paid to the owner for such
damages as he may incur in consequence of said works. The Au-
thority shall have power, when necessary, to initiate suits for
condemnation in the name of the Commonwealth of Puerto Rico
for the acquisition of any land or right embraced within the ap-
proved plans of the said irrigation project, and for the purpose of
such condemnation proceeding all land and water rights, all rights
of way for the transmission of water and electric currents, all sites
for reservoirs, canals, roads, tunnels, aqueducts, ditches, power sta-
tions, and other things embraced in and contemplated by said irri-
gation plan so approved, are hereby declared to be works of public
utility, and as such are hereby declared subject to the power of
eminent domain and open to expropriation proceedings in the man-
ner provided by law. Provided, however, that all said rights and
things, together with any existing and outstanding water rights
not theretofore surrendered to the Commonwealth of Puerto Rico
may be made subject of condemnation proceedings without compli-
ance with those provisions of law requiring a declaration of public
utility by the Governor pursuant to sections 2902, 2903, 2906, 2911
and 2913 of Title 32, or any other provisions relating to declarations
of public utility and provided, further that the Authority shall at all
times have authority to acquire for said irrigation system such
rights and things wherever possible, by settlement out of court to
avoid condemnation proceedings. — Sept. 18, 1908, p. 152, § 12;
May 2, 1941, No. 83, p. 684, § 21; 1950 Reorg. Plan No. 12, § 1(12) ;
Const., art. IX, § 4, eff. July 25, 1952. '

‘HISTORY

Codification. “People” was changed to “Commonwealth” pursuant to the
Cunstitution. “Executive Council” in first proviso was changed to *Governor”
pursuant to 1950 Reorg. Plan No. 12, § 1(12). “The irrigation engineer herein
nrovided. his” was changed to “The Puerto Rico Water Resources Authority,
its”. “Commissioner of the Interior” was changed to “Authority”, and “Execu-
tive Council” in last proviso was changed to “Authority” pursuant to Act
May 2, 1941, No. 83, § 24, as amended, section 214 of this title.

Crass references. For more recent provisions concerning entry upon and
condemnation of property see sections 196 and 203 cf this title.

§ 258. Water power developed in connection with irrigation

Should a potential water power be developed in connection with
the construction of the Irrigation system, the Puerto Rico Water
Resources Authority is hereby authorized to arrange for the utili-
zation and exploitation thercof as an integral part of the said
irrigation system, to the best advantage, either by administration
or under franchise to private parties, giving preference in this case
to the municipalities and to the property owners comprised in the
Irrigation District.

All profits accruing from said power shall be covered into the
Irrigation Fund and applied to the decrease of annual assessments
until all indebtedness incurred on behalf of the irrigation system
has been fully paid, but the right and title to such water power
shall remain in the Commonwealth Government, and the income
from said work, after all indebtedness has been paid, shall be cov-
ered into the Commonwealth Treasury as Commonwealth Revenues
until further provision shall have been made by the Legislative
Assembly. — Sept. 18, 1908, p. 152, § 29; May 2, 1941, No. 83,
p. 684, § 24; Const,, art. 1, § 1, eff. July 25, 1952.

HISTORY

Codification. “Insular” was changed to “Commonwealth” purcuant to the
Constitution. “Executive Council” was changed to “Puerto Rico Water Re-
sources Authority” pursuant to Act May 2, 1941, No. 83, § 24, as amended,
section 214 of this title.
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To Section 6: LEGAL AND REGULATORY FEASIBILITY

FEDERAL ENERGY REGULATORY COMMISSION ORDER No.- 11
'""SHORT FORM" LICENSING AND EXEMPTIONS

Energy Research & Applications, Inc.



UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

(18 CFR §§3.114(b), 4.60, 16.12, 131.6)

Before Commissioners: Don S. Smith, Acting Chairman;
Georgiana Sheldon, and George R. Hall.

Short-Form License (Minor) ) 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 amending 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 completing 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 for .the applicant and the Commission
Staff, as well as to eliminate unnecessary.obstaclés to the
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/ For example, the National Energy Act proposals now under
consideration by 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.

DC-C-1
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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. This
interest has bden accompanied by a substantial increase in
the number of applications filed with the Commission.

The proposed rulemaking would have imposed three
eligibility criteria for '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 could 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 responée to the notice, 18 entities and 1 individual

submitted comments for Commission consideration. 2/ The

2/ Letters of comments were received from: Southern California

T  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 Group;
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 & Cotton, 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. 8803(i). But the Commission intends
to simplify its hydroelectric licensing procedures for major
projects as well. 1Its staff is currehtly reviewing these
procedures and developing recommendations for thé Commission's
consideration. Thus, future rulemakings will propose
additional simplified 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. 8467a-
467¢, 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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safe and adequate, or capable of being made safe by taking
appropriate action as spelled out in the licensing order
and instrument. The Commission agrees and also notes that,
for an existing but unlicensed project which is subject to
our jurisdiction, 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 under penalty
of law, than by a more cumbersome and lengthy licensing
process required by a dam height limit. Thus, the Commission
is eliminating the dam height criterion.

The final suggestion common to many of the comments
was that the l0-acre reservolr 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 éopy 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 application from the Commission or the applicant upon

request. Therefore, the Commission has decided to eliminate

3/ 16 U.5.C. 5662.

4/ 16 UG.S.C. 8797(e; o~nd [f).
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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 the new procedures’ -- 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 ﬁhis 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, thelamendments‘
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 rulehaking, 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 férmats containing, inter gllg,
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
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, 197%) applicable to minor
projects. /See 18 CFR §2.9 and Order No. 540, 40 F.R. 51998
(November 7, 197517 For information, a tvpical format for a

shert-form license (minor) is attached as Appendix A to this

Q:der.
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The Commission is making these amendments effective
immediately. Because the amendments reduce the filing
requirements in a ceftain 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. §792

et seq., Department of Energy Organization Act, Pub. L.
95-91, E.O. 12009, 42 F.R. 46267.)

" For the reasons stated above, Parts 3, 4, 16, and 131
of Chapter I, Title 18, Code of Federal Requlations, are

amended as set forth below, effective immediately.

By the Commission.
(S EAL)

Kenneth F. Plumb,
Secretary.
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1. Section 3.114 is amerided by revising paragraph (b)
to read: '

§3.114 Licenses

* * * * *

(b) Applications under the Federal Power Act for
license authorizing construction of projects; for license
for constructed projects; and for renewal of licenses for
projects are processed in the manner stated in 83.113.

* * * * *
2. Part 4 is amended by revising 84.60 to read:

84.60 Contents

Each application for a short-form license (minor)} for
a water power project having installed capacity of 2,000
horsepower (i,SOO kW) or less, whether constructed or to be
constructed, shall conform to 8131.6 of this chapter and shall

be filed in accordance with 84.31 of this chapter.

3. Part 16 is amended by revising 816.12 to read:

€16.12 Renewal of minor or minor part license or

short-form license (minor) not subject to .

sections 14 and 15

A licensee whose minor or minor part license or short-form
license (minor) is not subject to sections 14 and 15 of the
Act and who wishes to continue operation of the project after
the end of the license term shall file an application for a.
"new‘license"»l year prior to the expiration of the original
license in accordance with applicable provisions of Part 4
of this chapter. Each application for new license under
this section shall conform to 8131.6 of this chapter, and shall
set forth all information and exhibits prescribed 'irn 24.60 of

this chapter.

4. Part 131 is amended by revising 8i21.6 to read:

3131.6 Apolicatinn for

3¢ (Minord}

{See Section
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APPLICATION FOR SHORT-FORM LICENSE (MINOR)

1. Applicant's full name and address:

. (Zip Code)
2. Location of Project:
State: County:
Nearest town: Water body:

3. Project description and proposed mode of operation

(reference to Exhibits K and L, as appropriate):
(continue on separate sheet, if necessary)

4. Lands of the United States affected (shown on Exhibit K)

{Name) (Acres)

a. National Forest

b. Indian Reservation
¢c. Public Lands Under

Jurisdiction of

d. Other

Total U.S. Lands
f. Check appropriate box:

L::7 Surveyed é::7 Unsurveyed land in public-land
‘State: , '
(1) If surveyed land in public-land state provide the
following:

Sections and subdivisions:

Range Township:

Principal base and meridian:

(2) 1If unsurveyed or not in public-land state, see

Item 8 of instructions:

5. Purposes of project (use of power output, etc.)
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6. Construction of the project is planned to start
it will be completed within __ months from the date of
issuance of license. _

7. List here and attach copies of State water permits or other
permits obtained authorizing the use or diversion of water,
or authorizing (check appropriate box):

/__7 the construction, operation, and maintenance
/__/ the operation and maintenance
of the proposed project.
8. .Attach an environmental report prepared in accordance

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
County of . Ss:

14

being duly sworn, depose(s) and say(s) that the contents of
this application. are true to the best of knowledge or
belief and that (check appropriate box)

/ / is (are) a citizen(s) of the United States
4::7 all members of the association are citizens of the
United States ,
/7 is (are) the duly appointed agent(s) of the
state (municipality) (corporation) (@ssociation)
and has (have) signed this application this  day of

19 .

.

(Applicant (s))
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By .
Subscribed and sworn to before me, a Notary Public of the
State of ., this day of
<
/SEAL/

(Notary Public)
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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 project 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. Regulatory
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 of a staté 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 léw 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 aépropriate 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 necessAary.)
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d. One copy of Applicant's environmental report,

described below.

3. Applicant is required to consult with appropriate
Federal, State,vand local resources agencies during the
prgparation of the application and provide interested
agencies with the opportunity to comment on the proposal
prior to its filing with the Commission. The comments '
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
office.

4. No work may be started on the project until
receipt of a signed license from the Commission. The
applicationiitself 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 hoted 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
ve:ified copy of its articles of association.
If there are no articles of association, that
fact shall be stated over the signature of each
member of the association. Also include a
complete list of members and a statement of the
citizenship of each ir an affidavit bv one of

themn.
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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 prdject 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.

(d) If the applicant is a state, include a copy of
the laws under the authority of which the
application is made.

(e) 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 include a copy of the State laws authorizing
the operations contemplated by‘the application.
Include a copy of all m%nutes, 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
of the nearest named stream or water body to which it is
tributary.
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7. The project description (application item3 ) shall
include, as appropriatei_ the number of generating units,
including auxiliary units, the capacity of each unit, and
provisions, if any, for future units; type of hydraulic
turbine(s); a description of how the plant is to be operated,
manual or automatic, and whether the plant is to be used for
peaking; estimated average annual deneration in kilowatt-hours
or mechanical energy equivalent; estimated average head on the
plant; resérvoir surfaée area in acres and, if known, the net
and gross storage capacity; estimated hydrauiic capacity of
the plant (flow through the plant) in cubic feet per second;
estimated average flow of the stream or water body at the
plant or point of diversion; sizes, capacities, and construction
materials, as appropriate, of pipelines, ditches, flumes,
canals, intake facilities, powerhouses, dams, transmission lines,

etc.; and estimated cost of the project.

8. In the case of unsurveyed public land, or land not
in a'public-lanQS state,~give the best legal description
available. Include the distance and general direction from
the nearest city or town, fixed monument, physical features,

etc.

9. Exhibits K and L shall -be submitted on separate
drawings. Drawings for Exhibits K and L shall have identifyiné
title blocks and bear the following certification: "This
drawing is a part of the application for license made by the

undersigned - this day of , 19 .

(Name of Applicant)
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10. The Commission reserves the right to require
additional information, Qr another filing procedure, if data

provided indicate such action to be appropriate.

1. The Exhibit K is a planimetric map showing the
portion of the stream developed, the location of all project
works; and other important features, such as: the dam or
diversion structure, reservoir pipeline, powerplant, access
roads, transmission lines, project boundary, private land
ownerships (clearly differentiate between fee ownership and
land over which applicant only owns an easement), and Federal

land boundaries and identifications.

2. The map shall be an ink drawing or drawing of

similar quality on a sheet not smaller_than -8 inches by

10-1/2 inches, dréWn to a scale no smaller than one inch
equals 1,000 feet. Ten legible prints shall be sumbitted
with the application. Upon request after review of the

application, the tracing must be submitted.

3. The project boundary shall be drawn on the map so
that the relationship of each project facility and reservoir
to other property lines can be determined. The boundary shall
" enclose all project works, such as the dam, reservoir, pipe=
lines, roads, powerhouse, and transmission lines. The
boundary shall be set at the minimum feasible distance from
project works necessary to‘allow operation and maintenance
of the project and control of the shoreline and reservoir.
The distance in feet from each principle facility to the
boundary shall be shown. The project boundary should he A sur-
veyed line with stated courses and distances. A tape-compass

survey is acceptable. True north shall be indicated on the map.



-16-

Docket No. RM78-~9

The area of Federal land in acres'within the project

boundary shall be shown. The appropriate Federal agency
should be contacted for assistance in determining the Federal
land acreage. For clarity, use inset sketches to a larger
scale than that used for the overall map to show relation-
ships of project works, natural features, and property lines.

4. Show one or more ties by distance and bearing from
a definite, identifiable point or points on project works
or the project boundary to established corners of the

public land survey or other survey monuments, if available.

5. If the project affects unsurveyed Federal lands,
the protraction of township and section lines shall be shown.
Such protractions, whenever available, shall be those
recognized by the agency. of the United States having juris-
diction over the lands. On unsurveyed lands, show ties by

distance and bearing to fixed recognizable objects.

6. If the project uses both Federal and private lands,
the detailed survey descriptions discussed above for the
project boundary appiy only to Federal lands. General
location data and an approximate project boundary will normally

suffice for project works on private lands.

EXHIBIT L-PROJECT STRUCTURES AND EQUIPMENT
1. The exhibit shall be a simple ink drawing or drawing

of similar quality on a sheet no smaller than 8 inches by

10-1/2 inches, drawn to a scale no smaller than one incﬁ
equals 50 feet for plans and profiles, and one inch equals
10 feet for sections. Ten legible prints shall bé submitted
with the application. Upon request after initial review

of the application, tracings must be submitted.
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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. 1Include 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 other specific mode.

(2) A description of the environmental setting
in and near the projéct area, to include vegetative
cover, fish and wildlife resources, water quality
and quantity, land and water uses, recreational
use, socio-economic aspects, historical and
archeological resources, and visual resources.
Special attention shall be provided endangered
and threatened plant and animal species, critical
hébitats, 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

natural resources agencies.
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(3)

(4)

(5)

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.

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.

A description of the steps taken by the Applicant
in.¢onsulting with Federal, state, and local
agencies 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 agencies.
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

SHORT-FORM LICENSE (MINOR)

E . .S
Before Commissioners:

/Applicant/ , ) - Project No.

ORDER ISSUING SHORT-FORM LICENSE
( )

An application was filed on _ and

supplemented on ' by

for a short-form license (minor)

for a water power project.

/discussion, if any/

Issuance 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

__(Licensce) of ' )

— i e e

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 suitable/ of Project No. o
located on . L . ___, /a tributary
of the o . o ___,_/ 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 issuesror prescribes under the

provisions of the Act.
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(B) This project consists of:

(i) All lands constituting the project area and
enclosed by‘the project boundary, to the extent of

the Licensee's interests in those lands. The project
area and the project boundary are shown and described
by certain Exhibit K drawing(s), FERC No(s). - ' ’
whicn also form part of the application for license.

(ii) Project works consisting of: /works listed/

The location, nature, and character of these pré}ect
works are more specifically shown and described by the
exhibit cited above and by Exhibit L drawing(s), FERC

No(s). , which also form part of the

application for license.

(iii) All of the structures, fixtures, egquipment,

or facilities used'or useful in the maintenance and
operation of the project and located in the project

area, and any other property used or useful in connection
with the project or any part of it; together with all
riparian or other rights, the use or possession of

which is necessary or appropriate in the maintenance

or operation of the project.

The exhibits designated and described above in this

paragraph (B) are approved and made a part of the license.

(C) Pursuant to Section 10{i) of the Federal Power Act,
it is in the public interest to waive the following Sfections

of Part I of the Act, and they are excluded from the license:

4(b), except the second sentence rei -ting to free
access by the Commission or ius agents uc the prujiect
works and preject records; 4(e , incofar as it

iDigk

relates to approval of ntans b the Chiel o Brgi-oers

Tt *GAT

and che Secre "or- F the sraiy D0 )
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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.

(D) This license is also subject to the terms and
conditions designated Articles 1 through -in Form L-
entitled

’

—— ——

attached to and made a part of this license. This license is

also subject to these additional special terms and conditions:
/any special articles/

(E) 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 éuch an application shall constitute
acceptance of this license. The acknéwledgement 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 Commission.

( SEAL)

Secretary
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IN TESTIMONY of (its) acknowledgemeht of acceptance of
all of the terms and conditions of the foregoing order,

, this . day of ,

'(Name)'
19, has caused his (its corporate) name to be sighed hereto

(by

its President, and its corporate seal .

to be affixed hereto and attested by _ ,

its Secretary, pursuant

to a resolution of its Board of Directors duly adopted on the

day of __ | , 19__, a certified

copy of the record of which is attached hereto).

(Attest:

~ Secretary)

Note:

Execute in quadruplicate. Statements within brackets apply
only to corporations, municipalities and associations of
citizens.
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The Metropohtan Water District of Pﬁf)%}th ﬁ? ;tlahforma
e oOCATORE |

Office of the General Manager - C%&g@? 16 19 7 8
.. ?

Secretary : R;CElVED
FPederal Enerqy Regulatcry Commission
825 North Capitol Street DEC26 1978 l

Washington, D. C. 20428

DIVISIO OF LICEXSED PROJECTS

Dear Sir:

.Licensing Exemptions Request

The Metropolitan Water District of Southern Cali-
fornia (hereinafter referred to as "Metropolitan") is a
municipality within the meaning of the Federal Power Act.
It is incorporated pursuant to the Metropolitan Water District
Act 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 which it wholesales through a major water distribution
system to 27 member public agencies throughout Southern Cali-
fornia. It has recently become feasible to install hydroelectric
pover. plants on Metropolztan s water dlstrlbutlon pzpellnes.

, As you are aware, HR" 4018 passed by Congress has re~
.cently been signed by the President.  Section 213 of this legle-
lation amends the Federal Power Act by adding Section 30 providing
authorzty for the Commission to- grant exemptions from the licens-—
ing requirements--to: :

" e o any faczlity (not including any dam or
other impoundment) constructed, operated, or main-
tained for the generation of electric power which
the Commission determines, by rule or order

-®(1l) is located on non-Federal lands, .
and

®*(2) utilizes for such generation only

the hydroelectric potential of a manmade con-

duit, which is operated for the distribution

. of water for agricultural, municipal, or in-
dustrial consumption and not primarily for



The Metropolitan Water District of Southern California

Secretary, Federal Energy
Regulatory Commission o=2- November 16, 1978
the generation of electricity.
®"(b) The Commission may not grant any exemp-
tion under subsection (a) to any facility the in-
stalled capacity of which exceeds 15 megawatts.”
Metropolitan believes that certain hydroelectric
plants it is planning to construct on its pipelines fall
within the criteria of the statute and hereby makes applica-
tion that exemptions be issued for those plants which are
identified as: .
1. Greg Avenue Power Plant
2. Lake Mathews Power Plant
3. San Dimas Power Plant ‘ -
4. Yorba Linda Power Plant
5. Foothill Feeder Power Plant
The plant locations are shown on Exhibit A, attacnhed hereto.

The facts justifying the exemptions are as follows:

C 1. Type of facility

The exemptions are sought only for facilities other
than dams and other impoundments. The proposed facilities will
perform the same function as existing pressure~contreol facilities
on Metropolitan's pipeline system, except that electrical energy
will be produced . (See: Exhibit A.)

2. Locations
The facilities will be located on non-Federal lands.
The lands used are either owned by Metropolitan or an easement
for their use was obtained. The boundaries of the land are
Ashown on the aerial photo site plans included as Exhibit B.

3. Hydroelectric potential from water distribution system

The plants will utilize for generation only the hydro-
- electric potential of manmade conduits operated for the distri-
bution of water for agricultural, municipal, or industrial
consumption and will not be operated prlmarlly for the genera-
tion of electricity. -



The Metropolitan Water District of Southern California

Secretary, Federal Energy :
Regulatory Commission -3- November 16, 1978

Metropolitan is authorized under Sections 130(c) and
132 of its incorporating act to sell water at wholesale for
municipal, industrial and agricultural purposes. It exercises
this authority by distributing water for the authorized pur-
poses through the pipeline system shown on Exhibit A. The
plants will be located at various points on the pipelines of
the water distribution system. Installing the facilities allows
Metropolitan to use the flow pressure in its pipelines to produce
energy instead of dissipating it as is done presently. They
could not be operated principally for the generation of elec-
tricity because they only permit partial recovery of the large
amounts of energy used to pump the water into Metropolitan's
distribution system. (See: Exhibits F and G titled Hydraulic
Profile Colorado River Aqueduct and Hydraullc Profile California
Agueduct respectively.)

4. Plant capacity

The plants will have installed capacities of less than
15 megawatts. Page 1 of Exhibit C shows the current estimated
rated capacities of the proposed plants. Page 1 and the other
pages of Exhibit C provide additional lnformatlon 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 both the Fish and Wildlife Service
and the Department 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 hydrocelectric 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 that proceeding.

Very truly yours,

JO:mj
Enclosures: 14 ocopies

T S T N FE DN
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Mr. Kenneth F. Plumb, Secretary

Federal Energy Regulatory Commission

825 N. Capital Street, N.E. P
Washington, D.C. 20426
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Re: Application for Major License <
Drop No. 1 Power Plant < Qg@
N Frane seo, R

Dear Mr. Plumb: N :

.Enclosed please find the original and nine conformed
copies of an application for license to authorize the construction,
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 ¢f the first
steps in the Commission's evaluation of a proposed project is to
determine if the project comes within the Commission'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 Commission 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 located on navigable waters of the United States:;

(3) Does 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

Irrigation water from Tuolumne River (which carries no commerce)
is diverted by the District at La Grange Dam into a seven mile long
canal to the Lake. Water from the Lake is proposed to be released
through the proposed Drop No. 1 Power Plant to' the District's main
irrigation canal. The diversion canal and the main irrigation canal
system were built in the 1890's. The irrigation water which passes
through the existing Turlock Lake outlet structure/dam is almost
entirely utilized by District irrigators. No commerce is carried on
District's canal system. The proposed project will not change the
District's current operations with regard to diversion at LaGrange
Dam and storage and release of water from Turlock Lake other than
to stabilize the level of Turlock Lake at a more constant elevation
during the irrigation season (March 15 to October 15 of each year)
in order to produce a constant maximum head on the power plant.

S~

Unlike the 350,000 KW peaking power project in FPC vs Union
Electric Company, 381 U.S. 90, 85 S. Ct. 1253 (1965), no surplus
energy will be generated and no energy will be transmitted in inter-
state commerce. The proposed 3,000 KW Drop No. 1 Power Plant will
be tied into the District's existing twelve kilovolt distribution
grid system and all power generated from the plant will be distribut
to the District's electrical customers withim its existing intra-
State electrical service area.

’/§NEST EDDES
General Manager
RKM:rp

Encl.
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Mr.. Kenneth F. Plun
Federal Energy Regulat@ry Comm1551on
825 N. Capital Street, N.E.
Washington, D.C. 20426
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Re: Request for Exemption under Sec. 30 of Fedérai
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 to
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.

In support of its request for exemption, the District would
point out:

S a5

,(l)' ihe facility will be located ow non-Federal lands.
2% e

(2) The facility will utilize for the generation of electrical i
power only the hydroelectric potential of & manmade conduit (i.e.

the District's main irrigation canal), which-is operated for the
distribution of water for agr1cultura;:ccn=umpt10n and not primarily
for the generation of electricity..-* " :

(3) The District has already consulted with the California :
Department of Fish and Game, the State agency exercising administra-
tion over the fish and wildlife resources ‘of the State of California,
and has received a favorable written comment on the facility.

A copy of the Department's c¢omment is enclosed and may also be g
found in Appendlx A to the environmental report included in the 2
short-form minor license application for the facility. %

(4) A copy of the short-form minor license application has been
submitted to the U.S. Fish and Wildlife Service for the Service's
information and comment. A copy of the District's transmittal
letter is enclosed for your information.

§ - . . AR s G e i 5 Peor e ¥



ﬁr. Kenneth F. Plumb
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November 28, 1978 -

Please contact me if there is any additional information
the Commission needs in considering this request for exemption.

Very tfuly yours,

} DISTRICT

‘Ernest Geddes
General Manager

Enclosures
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by such prrson. Such compensation may be pail vnly if the Commission
delcrnines that—-

“(N) the procecding is significant, and

“(B) such person’s intercention or participation in such proceed: 1)
withont receipt of compensation constitules a significant financial

_hardship to him. :
“(3) Nothing in this subsection affects or restricts any rights of any
intercenor or participant under any other applicable law: or rule vy ty.r-.
“(4) There are authorized to be appropriated to the Secretary of Fneryy
to be used by the ()ffice for purposes of compensation of persons nnder the
provisions of this subsection nol to en‘en[ $500,000 for the fiscal year
1978, not to exceed $2,000,000 for the fiscal year 1979, not to o reeed
2,200,000 for the fiscal year 1950, and not to exceed 52,500,010 fur the
Siscal year 1951.”. _ )
SEC- 213 CONDUIT_HYDROBLECTRIC FACILITIRS-- >
Part I of the Federal Power Act is amended by adding the following new
section at the end thereof: )
“Sec. 3U. (a) Ezcept as provided (n subsection (B) or (¢), the ('vmmis-
ston may grant an exemplion <n whole or in part from the réguirements of =
this part, including any license requirements contained in thix purt, to
any fecility (not including any dam or other yinponndment) constructed,
operated, or macntained fur the generation of electric power which the
. Commission determines, 0y rule or order—

“(1) 1s located on non-Federal lands, and

*(2) utilizes for such generation only the hylroelectric putential
of a manmade conduit, which s operated for the distribution of water
Jor agricultural, municipal, or industrial consumption and not

rimarily for the generation of electricity.

“(g,) The Commission may not grant any exemption under subseciion
(a) to any facility the nstalled capacity of whick esceeds 13 sneqawatts.

*(c) In mak.nqg the determination under subsection (a) the { 'vmmission
shall consult with the United Stutes Fish and Wildlife Service and the
Stale agency erercising adwministration over the fish and u-ildlife resources
of the State 1n which the facility ¢y or will be located, in the manner provided
by the Fish and Weldlife Coordination Act (16 U.S.0. 661, et seq.), and
shall include in any such ezemption— '

“(1) such terms and conditions as the Fish and 3V ildlyfe Service and
the State agency each determine are appropriute to prevent loss of, or
damage lo, such resources and to otherwise carry out the purposes of
such Aet, and .

"(2) such terms and conditions as the Commission deems appro-
priale to insure that suck facility continues to comply with the
provisions of this section and the terms and conditiony included in *
any such exemplion. : R P

. () Any vivlation of @ term or condition of any exemption yranted under
subsection (a) shall be treated as a violation of a rule or order of the
oamission under this Act.”,

SEC. 214. PRIOR ACTION; EFFECT ON OTHER AUTHORITIES.

fa) Prior Acrions.— No provision of this title or of any amend ment
mizde by this tutle shall apply to, or affect, any action taken by the Com-
messeon before the date q/ the enactment of this sAcl.. '

3
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COMMONWEALTE OF PUERTO RICO
OFFICE OF THE GOVERMWOR
- PUERTO RICO PLANNIIV: BOARD
SANTURCE, FUERTO RICO

PLANNING REGULATION NO. 2

RULES OF  FROCEDURE FOR THE PRESENTATION OF
PROJECTS FOR PUBLIC IMPROVEMENTS AND
USE OF LANDS AND PUBLIC FROPERTIES

(Second Revision)

195¢



COMMONYEALTH OF PUERTO RICO
- Office of the Governor

San Juan, Puerto Rico August.el, 1959
Administrative |
Bulletin
No. 928
TROCIAVATION OF THE GOVERNOR
OF THE COACUWEALTH OF PUERTO RICO-
PLANWING REGULATION NO, 2 (Second Revision)
Whereas, cﬁ August 12, 1959 pursuaﬁt to Act No. 213 of 1942, as
" amended, the Puerto Rico Plénning Board adbpted Planning Regulatioﬁ No. 2
(Second Rsvisian), in substitution of.and 23 second revision of Planging
Regulation No. 2 iz feorce.
Theréfcre, I, Roberto S&uchez Viléila, Governor of the Commonwealth
.of PuertolRico, in accordesnece with the provisions of Act No. 213.of 1942,
.‘do arprove Plancing Regulation No. 2, Second Revizicr, entitled Rules of
Procedure for the Presentaéion of rrcjects foir fublic Tmprovements and
'USe of lands and Pubiic Proyerties, which shall become ef%éctive thirty
(30) days after its appro§ai. The Board shall give public notice of -the '
amendments made to this Régulation by publishing,  in oﬁe Oor more NEWS-
papers. of islard wide circuiatisn in Puerto Rico, a general descriﬁtion .
of the provision that will mainly interest of affect the public.
| In witness whereof, I have signed this proclamation and affixed
" hereto the Great Seal of the Commonwealth of Puerto Rico, in the City of
San Juan, this 2lst. day of August, 1959.

(Signed) ROBERTO SANCEES VILELIA
Acting Governor

(sea1) |
. 3romulgated‘accofding to law this 21st. day of August, 1959.

I hereby certify that the above is a true.and faithful copy of its
original signed by the Governor.

(Signed) - N. ALMIROTY
Assistant Secretary of State



Office of the Governor
PUERTO RICO PLANNING BQCARD
Santurce, Puerto Rico
PIANYING REGUILATION NO, 2 :
RUIES OF PRCCELURY FOR THE PRESENTATION OF PROJECTS
FOP. PUBLIC DMECGYEMENTS AND USE OF LANDS AND
PUBLIC PROPERTIES

(Second Revision)

TITLE I
GENFRAL PROVISICIIS
V/ARTIEIE I.- Application.- Every improyement, acquisiticn, sale, transfér,
éxch;nge, iease or change in the use of iands or properties of the People
of Puerto Rico shall be in accordance with the provisions 6f Planning .
Regulation No. 2 (Second Revision). '
ARTICLE 2.~ Definitions.- The followirng terms, vhenever used in
tthls Regul tion, shall have the meauing given below:
(1) "publ;c 1ﬁprovement - -shall include only permanent improvements,
“as for example, new construction, extensions and reconstructions
(excludlnrr repairs), but'including also acquisition, sale, ex-
- change, transfer, lease:or change in the use of properties by
state and municipal bodies. |
" (2) "official" or "vody" - shall include any office, bureau, depart-
ment, board, commissioh, authority,‘administration, dependency,
goverrmmental, corporation or branch of thngommonwealéh Go#érp-
ment or any of its political subdivisicns and its municipalities;
1ncludin7 thelr agent te, officials or employeses.
ARTICLE 3.- Exemptions.- The provisions of this Regulation shall
-not apply to any public improvement or acquisition of properties autho-

rized, paid, superv1sed directed, undertaken and controlled exclusively
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by the United States Govermment. In the case of public improvemént
whose location, character, and extent been are aﬁthorized in épecific
‘terms and for a definite location by law, the provisions of tﬁis
Regulation shali only apply to those ;;rts';f tﬁe ;ame which were not
s0 specifically authorized. - |
 ARTICIE 3 (a).~ Local Planning Commissions.- The Bogrd may refer
to the corresponding Local Planning Comnissions ccrnsultations on public'
imp¥ovement rrcjects, pursuant to the provisions of Article 27 of Act
213 of:19h2, as amendea, and Planning Regulation Nuzbter 8 (Logal Plan-

ning Regulation), whenever it deems necessary.

TITLE IXI

'PROCECURE FOR THE PRESENTATION OF CONSULTATIONS AND FROJECTS
FOR PUBLIC IMPROVEMENTS

i)ﬁﬁif#TIéLE b.. Filing of Consultations.- Every public improvement
projecf shall first be filed whith the Boar@, as a consultation or pre-
liminary projecp, accompanied by preliminarynplans_opAsk§§cpes,“;N9
construction or site plans shall be made or caused to be made by%any
official or body without the Board having. first autbori#ed the pfepa-
ration thereof, upoﬁ approval of the consultation; Provided, théé the
Board ma& exempt from the presentation of suchhéopsultapion those cases A
in which it is considered unneceésary. Concerning these consulfations,
the following provisions shall géve;p,_
X (a) The favorable recommendation of. .the consultation by the Board
. does not imply the approval of the.construction projéct,‘which
shall be submitted for the study and consideration of the_Board,
_in accordance with Act No. 213 of 19h2, aggﬂpge"pypyision§'of

this Regulation.
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(b) Before adopting municipal ordinance autborizing loans for the
construction of puolic works, the municipal officials in con-
ference.with the Secretary of the Treasury of Puerto Rico or
his representative, shall determine the financial capacity of
the mmicipality to incur such debt. .Eymgbe_financial_ggggi:\

tion o? the mnn*olvallty is favorable for 1ncurr1ng such aeb

e imt i aa

v Skl h—

municipal offic;als sﬁall them obtawn from the Board the pre-

i ni J R SIS . N ndandad

liminary aporoval oP the proposed -mprovement to be constructed

—— . P T
--
o ar

with the funds so secured, following the procedure for consul-

tatlono establ.shed by the Board.
2’ In some cases, this preliminary approval of the Board, may.precede
Eﬁthe conversations wiﬁh the Secretary of the Treasury in regard to the
6:financ1al capacity of the mmicipality to incur a debt. |
Once the mun*c1pal officials have the prellminar} approval of the
éecretary of the Treasury and ‘of the Board, they may draft, adopt and
approve the corresponding ordinance which shall be submitted to the
Governor for approval. I the Governor approve the ordinance, the mayor
-may submit to the Board, in final form, the specific projects for the
construction of the proposed improvement. |
ARTICLE 5.- Filing of Projects.- Any project which must be sub-
mitted to the Board in accordance with Section 22 of Act 213 of 19k2, as
amended, and in accordance with the prorisions of this Regulation shall
be submitted by the executive official or his authorized representative
on Form No. 39 Revised (Planning Regulation No. 2), in original and £wo
coples; said form to be provided by the Board. If the projecﬁ-involves

the consnruction, reconstruction, or enlargement of & building or struc-

ture or a chenge in tke use of lands or buildings, which require a duild-
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ing, sanitary, use or other permit, the sponsoring agency shall also

submit to the Bcard tie Tollowing additional documents; four (4) copies

of Application Form NP-67-5; three (3) copies of the Construction Plans;

one (1) copy of the Specifications; and one (1) copy of the Cost Esti-

mates of the project. - The project shall be vresented in a clear and

precise form, it shall be titled to indicate its scope and purpose, and

shall include the followving information, in triplicate:

(a)

A statement setting forth the nature, purpose and extent of the

project; its relationship to existing facilities, if any; and

. its coordination with any long-range program; Likewise, the

(b)

advantages and benefits to be derived from such project shall

be stated.
Maps, site plans, topogrephic meps, construction plans and/or

any other graphic informetion, which without considering minor

details, shall clearly show the character, extent of thé pro-

(c)

'(d)

Ject and 1ts location with respect to the neighborhood.

In case the project involves any land subdivision, the sponsor=-

‘ing agency shall submit to the Board a description of the parcel

to be subdivided and of the new lots to be formed, segregated
for the purpose of sale, acquisition, transfer, exchange, etc.,
a&companied by a rough sketch showing tﬁe exact location and .
shapes of the lots to be created,

Cost estimates of each project, including also cost estimates ..

5Aof successive annual improvements and extensions if the project

‘{5 to be built by stages; and the source of the funds which

shall be used to pay the cost of the‘project, its maintenance

and operation, and/or its successive annual improvements and
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Aextenéions, as the case may be; Provided, that when the contract
cost of the projest exceeds the,estimated cost reported to the
Board by 30% or more, or whenever the soufce of funds'change;
in whole orAin part, the sponsoring agency'shall consult the
Board before initiating the improvement to be done.
- (e) Any other data which the corresponding official or 5ody feels
| might be nécessary or of essistance to the Board in~éonsider7'
ing suﬁh project, or that might help in comparing'it withAthe
‘Master Plan. |
ARTICIE 6.- Additional Information.- The Board or its Chairman'may
" request from the corresponding official or body, any édditional informa-
tion in addition to that required under Article 5, which may be copsid-
ered necessary to clarify that already submitted, or to obtain further
information; it'being undefstobd, that any project may be returned by
the Board without considering it, because of insufficient information.
ARTICLE T.- Requeét fof Bids.- No requéqé for bids-shéll'be énnduﬁc-
.ed officially or unofficially, unless the p;éﬁoséd public improvements

gt

have been previously approved by the Boerd.

TITLE III
OFFICIAL ACTION OF THE BOARD
ARTICLE 8.~ Term fof taking Decision.- Any public improvement pro-
Ject submitted to the Boerd in accordance with the provisions of this
Regulation and upon which no action has been taken within aAperibd of
sixty (60) days, shall be deemed approved, unless the submitting of-
ficial or body consents to further delay; It being ﬁnderstood, that sa;d
ferm shall commerce from the date in which said projects is filed witﬁ '

the Secretary of the Board.
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/// - ARTICLE 9.- Term of Effectlveness of the Resolutions approved by
f, / the Board. The approval by the Board of any project submitted in ac-
Ei \ cordance with the provisions of this Regulation shall be in effect for
/ a perlod of one (1) year, after the date of approval. .

If the improvement has not been started on the date of explratlon,
the sponsoring agency shall submit the project to the Board, whenever it
is ready to undertake the project; Provided, thaf this term may be ex-
tended if so requested by the submittinz agency within thirty (30) days
before the date.of expiration; and Provided, that the Board considers
that such extension is not detrimentai to the pﬁbiic interest.

ARTICIE 10.- Amendments to the Master Plan.- If the favorable or .
unfavorable recommendations of the Board on'any projectAsubmitted under .

-this Regulation constitute a change or amendment to an adopted Master

7 Plan, the Board shall hold a publlc hearing on the project and the

P _..._._ﬁ-—..—-.\

-‘._,..—-.._‘_

speci;ic amendment to the Master Plan. Such publlc hearlog shall be

called and notification glven ‘as provided in Planning Reculatlon No. 1

(Third Revision).

TITLE TV
RECONSIDERATIONS AND APPEALS
ARTICLE 11.~ Petition for Reconsideration.- From any resolution or
doo;cion taken by the Board on a consultation or public improvement pro-
jecf submitted éo it‘under this Regulation, a petition for reconsidera-
tion may be filed before the Board by the submitting agency, within a
period of fifteen (15) days, after date of notification of said resolu-
tion or deeision; ' '
ARTICLé 12.- Appeals.- From aoy fioal resolution or decision teken

by the Board in comnection with any project submitted to it inder this



Regulation, an appeal may be filed within a term of twenty (20) days,
after notice of said resolution or decision, before the Governor of

~Puerto Rico, who may amend, alter or annul the decision of the Board.

TITLE V-
LEGAL PROVISIONS

ARTICLE 13.- Applicability of Terums.- Any word used in the singu-
.lar in this Regulation in understood. to include the plural also when -
such a use is. justified, or vice versa; likewise, the ﬁasculine is
understood to iﬁclude the femininé,'and the word person will include
both the:?atural and legal personé, association, corporation, or any
other body. |

 ARTICLE 1&.- Saving Clause.- Any regﬁlation or provision conérary
or incompatible with this Regulation shall be null and void.

ARTICLE 15;- Effective Date.- Planning Regulation No. 2 (Second
Revision), as well as any amendments thereto, adopted by the Board and
approved by the Governor, shall become effective thirty (30) days after
approval.. | ' | o
APFROVED: August 21, 1950

EFFECTIVE: September 21, 1959



APPENDIX V

To Section 65 LEGAL AND REGULATORY FEASIBILITY

PROPOSED MODIFICATIONS
GOVERNING PROJECTS FOR PUBLIC IMPROVEMENTS
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ENMIENDAS PROPUESTAS

AL

REGLAMENTO SOBRE MEJORAS PUBLICAS
(REGLAMENTO DE PLANIFICACION NUM. 2)

INTRODUCCION

Este documento contiene las enmiendas propuestas al Reglamento sobre
Me joras Pdblicas (Reglamento de Planificacién Nim. 2). Dichas enmiendas
conllevan el propésito bdsico de actualizar las disposiciones y de me jorar
la organizacién del texto del referido reglamento.

Para me jorar la organizacién del texto se divide la materia en tépicos,
secciones y subsecciones, cada subsecci6én numerada en base a la secci6n prin-
- cipal; se aclara su contenido; sé elimina lo innecesario; se armonizan sus

Tequisitos; y se incorporan bajo un mismo tépico o seccién todo lo relacio-
nado con dicho t6pico o secciém.

) La rev1$16n propuesta del contenido incluye las siguientes modifica-
ciones:

I. PREFACIO

A. Se incluye un prefacio para expliéar las consideraciones que moti-
van la preparacién del reglamento y los fines que se persiguen.

II. TABLA DE MATERIAS

A. Se incluye una tabla de materias para identificar la materia cu-
bierta por el reglamento.

III. TOPICO 1 - APLICACION E INTERPRETACION

A. Se introducen nuevas disposiciones sobre tftulo, autoridad, términos
definidos, disposiciones de otros reglamentos, interpretacién de re-
glamentos y salvedad, ean armonfa con las disposiciones de ley y con,
los otros reglamentos de planificacién vigentes.

B. Se relaciona el tftulo largo actual con un tftulo corto, por el cual
se conocerd el reglamento enmendado.

C. Se aclara el dmbito de la aplicaci6n para incluir los funcionarios
u organismos.

D. Se incorporan en este tépico disposiciones sobre fecha de vigencia
del reglamento y términos empleados por entender que las mismas es-
taban fuera de lugar dentro del texto actual.

E. Se corrigen las definiciones y se afiaden otras para simplificar la
interpretacién del reglamento.
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IV. TOPICO 2 - MEJORAS PUBLICAS

A.

Se establecen requisitos generales sobre conformidad con el regla-
mento y con, pfanes o programas especificos para toda me jora pdblica
a realizarse. :

Se establecen requisitos generales sobre la presentacién de la
me jora pdblica y la preparacién de planos de construccién.

Se elimina el requerimiento de obtener aprobacién preliminar.
previo a la adopcidén de proyectos o anteproyectos de ordenanzas
municipales autorizando empréstitos para construir obras pabllcas.

Se establecen requisitos generales sobre el anuncio de subasta
pGblica para realizar mejoras pGblicas.

Se aclaran disposiciones relacionadas con la radicacién de las con-
sultas y se introducen dlsp051c10nes para establecer el alcance de
su aprobacldn.

Se aclaran las disposiciones relacionadas con .la radicacién de los
proyectos de construccién y se introducen disposiciones para esta-
blecer el alcance de sus aprobaciones.

V. TRAMITACION DE CONSULTAS Y PROYECTOS

A.

Se introducen disposiciones para establecer que la tramitacién de
consultas y proyectos es una funcién de la Junta de Planificacién,
la cual podra delegar la misma o parte de ella en la Administracién
de Reglamentos y Permisos, medlante el mecanismo que establece la
ley.

Se introducen disposiciones para establecer la accién a tpmarse por
la Administracién sobre funciones delegadas y las reglas que apli-
cardn en la toma de decisiones por ésta.



PREFACIO

Ia realizacidn coordinada de mejoras piUblicas constitu&e uno de los
factores que tiéndén a créar condiciones favorablés para que la sociéda&
pueda desarrollarse integralmente. Siendo la Junta dg Planifigacién de
Puerto Rico el organismo encargado pér ley de_guiar el desarrollo integrﬁl
de Puerto Rico, nada mds 1dgico, que corresponda también a este organismo
la facultad de reglamentar la realizacién de tales mejoras piblicas.

A tenor con eéta facultad la Junta de Planificagién de Puerto Rico
habré;de requerir la presentacidn de consultas y proyectos de construccidn
para toda mejora plblica a emprendgrse 0 & realizarse por cualquier funcioe
nario u organismo-delestado'Libre Asociado de Puerto Rico.

No oﬁstante lo anterior, la Jupta podré, cuando lo estime conveniente
para una mejor utilizaciéq dé los recursos, dictaminar mediante resolu-.
cidn, cudles mejoras publicas habran de quedar exentas total o parcialmente
de cumplir con tales presentaciones. Las normas que adopté la Junta al
efecto cpntendrén agquellos criterios y condiciones que garanticen que tales
mejoras publicas, al igual que las no exentas, habran de ser conforme en
su posicidn, naturaleza y extensién al Plan de Desarrollo Integral de
Puerto Rico, a los Planes'de Usos de Terrenos y al Programa de Inversiones
de Cuatrb Arios. .

La tramitacidn de las consultas y proyectos de construccidn requeridos
para la realizacidn de mejoras pﬁbiicas serd una funcidn de la Junta de

Planificacidn de Puerto Rico, salvo cuando delegadas a la Administracion




II

de Reglamentos y Permisos, mediante una resoluciéh que cumpla con lo
establecido en la ley Nﬁmero 75 del 24 de junio de 1975, enmendada.

Las deterﬁinagiones que tome la Administracidn.de Reglamentos y
Permisos-en base a las delegaciones que le haga la Junta{de Planificacidn
de Puerto Rico deberén ser consistentes con las politicas, normas y regla-
mentos adoptados o aprobados por dicha Junta. " Tales determinaciones se
regirédn por las dispdsiciones, incluyendo las éue rigen los procesos
apelativos, que les hubiesen'sido'aplicables de haber hécho dicha Junta

la determinacidn o decisidn. -
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TOPICO I

APLICACION E INTERPRETACION

SECCION i.OO - DISPOSICIONES GENERALES
1.0L - T{tulo.- Este Reglamento de Planificacidn Nimero 2, para es£a-
blecer las reglas de procedimiento para la presentacidn de
consultas y proyectos de mejoras, adquisicidn, venta, per-
muta, cesidn, arréndamiento o cambio en el uso de terrenos y
propiedades del Gébierno del Estado Libre Asociado de Puerto
Rico é'de cﬁalesquiera de sus organismos gubernamentales, se
conocera y citara como el "Reglamento Sobre Méjoras'Pﬁblicas".'
:1.02 - Auto;idad.- Este reglémento seadopta por la Junta de Planifica-
cidn de Puerto Rico a virtud de las disposiciones de la Ley
Nam. 75 del 2k de junio de 1975, enmendada.
1.03 - Aplicacidn.- Las disposiciones contenidas en este reglamento
aplica?én‘y éubrirén a:
(1) - Toda mejora‘pﬁblica, segun definidas en este reglamento.
En el caso de mejoras publicas cuya posiciéh,.naturgleza
j'extensién hayan sido autorizadas en términos especifi-
cos y para ubicacidn définida por ley, la aplicacidn ) |
dé este reglamento ée circunseribird a aquellas partes

de las mismas que no estuvieren asi{ especificadas.



(2) - Todo funcionario u organismo.

1.04 - Vigencia.-,ﬁste reglamento y las enmiendas que al mismo adopte
la Junta de Planificacién de Puerto Rico, regiran a los
~ quince (15) dias de su aprobacidn por ethobernadér.
1.05 - Términos Empleédos.- Cuando asi lo justifique su uso en este

;eglaménto, se entendefé que tqda palabra usada en singular
incluye el plural y viceversa;‘y el masculino incluird el
, femeniné y viceversa.
' 1.06 - Términos Definidos.- Los vocablos que se definen en este
'reglamehto, siempre que se empleen en su contenido y a todos
los efectos del mismo, tendran él sigﬁificado gue' se expresa

para cada término.

1.07 - Disposiciones de Otros Reglamentos.- Las disposiciones de este
reglamento quedaran complementadas por las disposiciones de
cualquier otro reglamento en vigor adoptado o aprobado por
la Junta de Planificacién de Puerto Rico.

1.08‘;'Interpretaci6n de Reglamentos.- La Junta podra, mediante resolu-

cidn al efecto, aclarar e interpretar disposiciones de este
reglamento y su relacidén con otros reglamentos en armonia
con los fines y propositos generales de los mismos y de la

ley Nimero 75 del 24 de junio de 1975, enmendada. .
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1.09 - Salvedad.- Si cualquier palabra, oracién, inciso, subseccidn,
seccidn, tdpico u otra parte de este reglamento, fuera im-
pugnada por cualgquier razon ante un tribunal y declarada in-
constitucional o nula, tal sentencia no afectard, menoscabara
o.invalidarad las restantes disposiciones y partes de este
reglamento, sino que su efecto se limitara a la palabra,

- - . « 2 + 2 L.
oracion, inciso, subseccion, seccion, topico o parte espe-
cifica asi{ declarada inconstitucional o nula y la nulidad
0 invalidez de cualquier palabrsa, oracién, inciso, subsec-
. ” .’ . . ’, e
cion, seccion, topico o parte de algun caso especifico no
afectard o perjudicard en sentido alguno su aplicacidén o validez

en cualquier otro caso.



TOPICO 2

DEFINICIONES

SECCION 2.00 - SIGNIFICADO DE TERMINOS

2.01

Administracién de Reglamentos y Permisos.- Organismo guberna-
mental creado por la Ley Nimero 76 del 24 de junio de 1975,
enmendada, conocida como la "Ley Orgidnica de la Administra-

cidn de Reglamentos y Permisos'.

2.02 - Administrador.- El Administrador de la Administracidn de
Reglamentos y Permisos, o los funcionarios que lo substituyan
o en quienes é1 pueda delegar sus poderes y atribuciones

segin dispuesto por Ley.

2.03

Consulta.- Tramite preliminar iniciado por un funcionario u
organismo para obtener la opinidn, determinacidn o acuerdo
de la Junta respecto a los méritos de una mejora publica.

Funcionario u Organismo.- El Gobierno del Estado Libre Asocia-

2.0k

do de Puerto Rico o cualesquiera de sus partes, oficinas,
negociados, departamentos, comisiones, dependencias, insfru¥
hentalidades, o corporaciones gubernamentales o municipiocs,
sus agentes, fugcionarios o empleados.

2.05 - Funciopario u Organisho Auspiciador.- Todo funcionario u
organismo facultado para emprender mejoras publicas.

2.06 - Junta.- La Junta de Planificacidn de Puerto Rico como organismo



colegiado, inclusive cuando funcione dividida en Salas, con-
forme a lo dispuesto en la Ley Nﬁmerq 75 del 24 de junio de
1975, enmendada; conocida como "Ley Organica de La.Junta de’
Planificacién de Puerto Rico.

2.07 - Mejora Piblica.- Toda mejora permanénte; toda nueva construccién,
ampliacidn.o reconstruccidn (sin incluir reparacién) de obra
pﬁblica autorizada, pagada, supervisada, dirigida, emprendida
o} contiolada por algin organismo gubernamental, incluyendo,
entre otras, foda adquisicidén, venta, permuta, cesidn, arrenda-
ﬁiento o cambio én el uso de propiedades por cualquier funcio-
nario u organismo y las llevadas a cabo mediante contratos de
obra con entidades privadas.

2.08 - Obra Piblica.- Edificios, estructuras incluyendo las mejoras y
trabajos que se realicen en el terreno para facilitar o
complementar la construccidn de éstos, asi como las mejoras
e instalaciones necesarias para el uso, segregacion, subdivisidn
o desarrollo de terrenos. |

2.09 -4Proyect6 de Construccién.- Conjunto de .documentos comprendiendo
planos finales de mensura, de localizaéién, y de construccién;
incluyendo detalles, estimados de costos y especificaciones .
con suficiente precisién para permitir la realizacidn de la

mejora publica.

Enmasr



2.10 - Reglamentos de Plenificacidn.- Los reglamentos aprobados
(o} propulgados por ia Junta de acuerdo con la autoridad
que le confiefe su "lLey Orgénica" o cualqﬁiera otra leyf‘

2.11 - Resolucidn.- Todo informe o documento contentivo de un

acuerdo o decisidn adoptado por la Junta.



TOPICO 3

MEJORAS PUBLICAS

- SECCION 3.00 - REQUISITOS GENERALES

3.01 - Conformidad con el Reglamento.- Toda mejora piblica cumplirid
en todos sus aspectos con lo establecido en este réglamento,
a menos que se haga constar especificamente lo contrario.

3.02 - Conformidad con Planes o Programas Especificos.- Toda mejora
permanente estara en armonia en su posicidn, naturaleza y éXtenf
sion al Flan de Desarrollo Infegral de Puerto Rico, a los
Planés de Usos de Terrenos y al Programa de Inversiones de
Cuatro Afios, segin adoﬁtados por la Junta. La gutorizacién
para desairollar cualquier mejora permanente que no esté con-
templada dentro del Programa de Inversiones de Cuatro4Aﬁos,
es una discrecién del Gobernador del Estado Libre Asociado
de Puerto Rico.

3.03 - Presentacidén de la Mejora Piblica.~ Toda mejora publica deberad
presentarse por el funcionario u organismo auspiciador, en
primera instancia, en forma de consulta y luego en forma de
proyecto de construccién, sal&o cuando expresamente eximida
de una o de ambas presentaciones mediante una resolucidn
de la Junfa. | .

3.04 - Preparacion de Planos de'Construccién.- No se hardn o se. orde-

nard que se hagan planos de construccién o de emplazamientos

para mejora publica alguna, por ningin funcionario u
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organismo auspiciador, sin aﬁtes haber sido autorizado su

preparacién mediante la aprobacién de una consulta o permi-

tida su pr;paracién mediante una resolucién de la Junta

que exima tél me jora pdblica de la presehtacién de la consulta.
3.05 -Subastas Pablicas.- Solamente se anunciardn para subasta pﬁbiica

aquellas me joras pdblicas a realizarse que cumplan con lo esta-

blecido en este reglamento. El anuncio de subgsta piblica siempre

,in;luira el ndmero de radicacién que se 1; otorgue.a la mejora

pdblica en base a las radicaciones requeridas en este reglamento.
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SECCION 4.00 - CONSULTAS REQUERIDAS

4,01 - Disposicidn General.- Se requeriri la presentacidn de una
consulta para toda mejora publica que no haya sido expresa-
mente ‘eximida de tal presentacidn mediante una resolucidn
de la Junta.

4.02 - Radicacidn de la Consulta.- Toda consulta requerida para
cualguier mejora publica sera radicada, para su considera-
cién por la Junta, incluyendo una memoria expiicativa des-
cribiendo la naturaleza y alcance del proyecto, costo
aproximado y procedéncia dé fondos y acompairiada del corres-
pondiente croquis o p;ano preliminar y'documentacién fehacien-
te de que el proponente es titular del predio o esta expresa-
menté autorizado a desairollar en el mismo,cuando se trate
de terrenos de propiedad piblica, o evidencia de que el

'proponente notificd al titular del prédio cuando se trate
de proyectos a ubicarse en terrenos privados.? La misma sera
acompafiada, ademés; de una certificacidn que indique haber
cumplido con-la Ley Nﬁmero g del 18 de junio de 1970 ( Ley
sobre Politica Publica Ambiental).

Toda persoﬁa notificada sobre la radicacidn de una consulta
o proyecto de majora publica podrid someter a ia Junta; con
copia al funcionario u organismo auspiciador,. sus puntos de
vista dentro del térﬁino de diez (10) dias contados a partirA

del recibo de la notificacién. No obstante, la Junta podra
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tramitar la consulta o el proyecto de mejora piblica corres-
pondiente sin que haya transcurrido el referido término,
cuando el interés piblico envuelto as{ lo justifique.

4.03 - Informaciéﬁ Adicional.- El funcionario u organismo.auspiciador
someteré cualquier otra infgrmacién o documento que le sea
requerido para aélarar o ampliar la informacién o documentos
ya sometidos.

h.oh - Aprobacién de la Consulta.- La recomendacién favorable de
una consulta requerida no implica en forma alguna la apro-
bacidn del proyecto~de‘tran3accién o de construcciéﬁ'en si,
el cual debera regirse por lo establecido en la Secciéﬁ 5.00
de esté reglamento y'en'cualquier reéolucién'de‘la Junta
eximiendo dé la presentacidén de tal proyecto de transaccidn

o de construccién.



' SECCION 5.00 - PROYECTOS DE CONSTRUCCION REQUERIDOS

5.01 - Dispoéicién General.- Se requerira la presentacidén de un pro-
yecto de construccidn para toda mejora piblica que no haya
sido expresamente eximida de ﬁal presentacidn mediante
una resﬁlucién de la Junta.

5.02 - Radicacion del Proyecto.- Todo -proyecto de construcciénAreque-

rido p#ra una mejora publica sera radicado para su conside-

racidén por la Junta, excepto cuando delegada tal funcidn a la

Administracién de Reglamentos y Permisos, en forma clara y

precisa, designindolo con un titulo que indique los propdsi-

tos y alcances dél mismo, y acompaiiado con la informacidn o

docu@entos que se mencionan a continuacidn:

(1) - Declaracidn exponiendo la naturaleza, propdsitos y
alcances del proyecto propuesto; su relacidn con facili-
dades ya existentes, si alguna; y su coordinacidn con

-él Program# de-Inversioﬁes de Cuatro Aﬁos.

(2) - Mapas, planos'de situacidn, de mensﬁra, de construccidn
o cualesquiera otros datos graficos que, sin entrar en
detalles, demuestren claramente la posicidn, naturaleza
y extensidn del proyecto, incluyendo su relaciéa con
respeéto.a la vecindad.

(3) - Descripcion de la finca principal, cuando el proyecto

V igquiera una lotificacidn o segregacidn de terrenos,

y del predio o los predios a segregar, vender, adquirir;



3-6

- ceder, permutar o arrendar, acomparniada de un plano de
'mensura indicgndo la ubicacidn exacta y forma de los
'sqlares.o predios a formarse y la localizaciénlde-
edificios o estructuras existentes, si los hubiere.

(4) - El costo aproximado de cada fase del proyecto, asi
como el éosto aproximado de las mejoras y extensiones
anuales sucesivas, si el proyecfo fuese a construirse
por etapas; la procedencia de los fondos para sufraga;'
el costo del proygcto, su conservacion y operacion

| o sus mejoras y extensiones anuales sucesivas, segun
séa el éaso.
- (5) - Las éspecificaciones técnicas del prpyecto.

(6) - Cualquier otra info;macién que el funcionario u organis-
mo auspiciador estime necesario pare, 0 que en su
opinidn facilite la construccion del proyecto sometido.

5.03 - Informacidn Adicional.- El funcionario u organismo auspiciador
sometera cualquier otra informacidn o documento que le sea
requerido para aclarar o ampliar la informacidén o documentos
ya sometidos. |

5.0k - Exenciones.- No serd necesario someter planos de construccidn
cuando el funcionario u organismo auspiciador haya sido
. expresamente eximido de- cumplir con este requerimiento

‘mediante una resolucidn de la Junta. No obstante,.dicho



funcionario u organismo auspiciador cumplira con todas las
condiciones que le fueran impuesta en dicha resolucidn.

5.05 - Aprobacidn del Proyecto de Construcecidn.- La recoﬁendacién
fayorabie de un proyecto de construccidn no implica en forma
.alguna la autorizacidén para el comienzo de la cdnstruccién
de las obras a menos que se haya cubierto cualquier otro
tramite de ley o reglamento apliéable.

Cuando, por alguna razdn, cambie total o parcialmedfe la
procedencia de los fondos a utiliéarse para dicho proyecto,
él funcionario u organismo ausbiciador deberéa informar a la
Junta al respecto antes de dar comienzo a las obras.

5.06 - Permiso de Comstruccidn.- Todo proyecto de construccidn,
ampliacidn o reconstruccidén de algin edificio o estructura,
gue en base a las leyes y reglamentos aplicables, réquiera
un permisoide-construécién,seré tramitado de conformidad con
lo establecido en el.Réglamento para la Certifiéacién de

N

Proyectos de Construccidn.



TOPICO 4
TRAMITACION DE CONSULTAS
Y

PROYECTOS DE CCNSTRUCCION

SECCION 6.00 - ACCION POR LA JUNTA
6.01 - Disposicidn General.- La Junta estudiara, tramitard y resol-

' vera las consultas y proyectos de construccidn requeridos
para mejofas publicas, que sean sametidos bajo las disposi-
ciones de este reglamento. Cuando la Juﬂta lo eﬁtime necesa-
rio se celebrardn vistas piblicas con notificacidn a las
partes. |

6.02 - Asesoramiento.- LavJunta, cuando lo considere necesario,
cpnsultaré cualquier Comisidn Local o Regional de Planifica-
.cidn, reSpeéto a cualquier consulta o proyecto de comstrucciodn
’para una mejoré'pﬁblica, en su municipio o region.

6.03 - Término que tiene la Junta para Actuar.- Tras la radicacidn.
del proyecto de consfruccién para una mejora publica, la
Junta debera emitir su decisidn dentro de un plazo de
sesenta (60)‘dias. Todo proyecto de comstruccidn que no
se desaprobare dentro de dicho plazo, se considerara apro-
bédo, a menos que el funcioﬁario u organismo auspiciador .

dé su consentimiento para una tardanza mayor.



L2~

6,04 -~ Término de Vigencia de las Decisiones Favorables.- La recomen-
dacidn favorabig de cualquier consulta o proyecto de cons-
truccidn requeridos para una mejora}pﬁblica, que se emita
.bajo las disposiciones de este reglamento, estara vigente por
un periodo de dos (2) aﬁos,.a partir de la fecha en que se
haya notificado la decisidn de la Junta. Este término podra
prorrogarse a'peticién del funcionario u organismo auspi-
ciador, cuando no se considere tal extensidan contraria al
interés publico, y siempre que la peticidn de prdrroga se
someta con por lo menos treinta (30) dias de antelacidn a
la fecha de expiracion de la decisién, serialandose los
motivos en que se basa la peticidn.

Transcurrido el término de vigeﬁcia establgcido sin
que se haya solicitado una prérroga para extendef la
vigencia de la decisidn, ésta quedard sin efecto o valor

s

alguno para todog los efectos legales.

6{05 - Notificacién de las Decisioneé Fa;orables.~ La Oficina del
Secretario de la Junta ﬁotificaré al duefio de la propiedad
particular, que serd afectada por la aprobacién de una
consulta o proyecto de mejora publica y a cualquier otra
persona, que sea parte intereéada, cuyo nombre y direccién.
obren en el expediente del caso, mediante el envio de copia

certificada de la resolucidn o decisién adoptada por dicho

organismo.



6:06 - Reconsideracién de las Decisiones.- La Junta podré entender en
‘cualquier peticién de reconsideracidn relacionada con una
decisidn sobré wna consulta o pfoyecto de éonstruccién de
una.mejora pﬁblica, emitida bajo las disposiciones de este

- reglamento, cuando ésta se someta a su consideracién por
ei funcionario u organismo auspiciador dentro de un término
de veinte (20) dias, a partir de la fecha de notificacidn
de la decisionm.

6.07 - Revisién de las Decisiones.- La funcidén de revisar en apela-
cidn las decisiones de la Junta es una facultad que lé
conéede la ley al Goberngdor del Estado Libre Asociado de
Puerto Rico, sujeta a que se soliéite tal revisidn pof el
fuhcionario u organismo auspiciador, dentro de un plazo
de véinte (20) dfas a partir dé la fecha de notificacidn.
de }a decisién. E} Gobernador estd asimismo facultado para
sostener, enmendar, alterar o revocar dicha decisidn.

6.08 - Prerrogativas de 1la Junta.- La Junta ppdré delegar en la.
Adﬁinistracién.de Reglamentos y Permisos la implantacidn
de laé disposiciones de este reglamento mediante una resolu-
cidn que cumpia con lo establecido en la Ley Numero 75 del
24k de junio dé 1975.

La Junta podrd ademis, segin lo crea conveniente para el

mejor aprovechamiento de los recursos, adoptar normas que



indiquen los criterios que se utilizarédn en la determinacidn
de los tipos de mejpras publicas a eximirse de cumplir total
o'parcialmente con lo dispﬁesto en este reglamento. Tales
normas, cuando se trate de mejoras publicas municipales,
considerarén entre otros, los siguientes criterios: el costo,
la magnitud o el tamafio de la mejora publica, y el impacto

de la misma.



SECCICN 7.00 - ACCION POR LA ADMINISTRACION

7.01 - Disposicidn General.- Las consultas y proyectoé de construccidn
requeridos para mejoras publicas, que le sean delegados por
la Junta a la Administracidn de Reglamentos y Permisos se
estudiardn, tramitaran y resolverdn de conformidad con las
diéposicipneslde este Reglamento.

7.02 - Determinaciones Sobre Delegaciones.- Las deterrinaciones que
la Administracién de Reglamentos y Permisos tome a base de
las delegaciones que le haga la Juﬁta deberan ser consis-
tentes con la; politicas, normas y reglamentos adoptados o
aprobados por la Junta. Tales determinaciones se regiran
por las disposiéiones, incluyendo las que rijan los procesos
apelati&os, que les hubiesen sido aplicabies de haber hecho
la Junta de determinacidén o decisidén que corresponda y,
asimismo, por las que rigen a dicha Administracidn de Regla4
mentos y Permisos en lo que fuerén compatibles.

CERTIFICO;: Que el presente Reglamsato de Planificacidn Ndmero 2
(Reglamento Sobre Mejoras Piblicas) fue adoptado por la Junta de Planifica-
ciéﬁ de Puerto Rico en su reunidn del de - de 1978, como
parte integral de la Resolucidn Nimero RP-2-0-78, y para su conocimients‘y
uso general-expido la presente bajo mi firma y sello de la Junta en San Juan,
Puerto Rico, a

TERESA BIAGGI LUGO.
Secretaria
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JUNTA DF PLANTFICACION
Negociado de Consultas
Divisidén Técnica de Revisidn Ambiental

Jp-224 REV.

Feb, 77

FORMULARIO PARA EVALUACION AMBIENTAL

INSTRUCCIONES GENERALES:

a.

b.

Ce

e.

Este formulario debe ser’cumplimentado en todas sus partes, Donde
no se aplique. se indicara N/A (no aplica).

De considerarse que la informacidén contenida en este formulario no
es suficiente, acompafie memoria descriptiva del proyecto.

Someta plano de ubicacidn a escala 1:20,000 y plano mostrando la propuesta

contemplada a escala conveniente que incluyan los sigulentes datos:
1. Area y colindancias del predio o finca
2. Cuerpos de agua, desagues naturales, terrenos pantanosod, sistemas
naturales, topograf{a con curvas de nivel a 1ntervalo de uno (1) o
cinco (5) metros, servidumbres, etc.
Indique tipo de financiamiento:

( ) Convencional ( ) Federal ( ) Estatal

84 as federal o estatal especifique programa o titulo:

Scmeta igual nimero de copias (formulario, plancs, endosos) en base a'la
siguiente tabla:

1

3 copias 8 copias
#A, Residencial - Hasta 450 A. Residencial - scbre 450
unidades de vivienda unidades de vivieada
#8, Ccmercial - usos confor- Comercial - uso conformes en

mes en Distrites C-1, Distritos C-b4, C-5, C-6

c-2, C-3

o

Industrial - usos conformes
en los Distritos I-2 e I-L-2

#C, Industrial - usos conformes
en los distritos I-1 e
I-L-1

P T I T
=]
.

v

# a conectarse al sistema de A.A.A. ¥ Que esté fuera de areas
naturales criticas e inundables.

P T S . T TR I SO

- % m % A e % @ e % e om o= ow o -

NOTA: ESTA OFICINA SCLICITARA COPIAS ADICIONAI.ES DE CUALQIIER DOCUMENTO CUARDO LO
CONSIDERE NECESARIO

CERTIFICO:

saber y entender.

I

Que la informacidn aqui expuesta es correcta y verdadera, segin mi mejor

firma ' fecha



Caso Nim.

Proponente
Direccién Postal

-2-

" Sol, Nim,

Teléfono

Nambre del Proyecto
Direccién del Proyecto

Zonificacién Vigente

Uso actual de los terrenos a desarrollarse

Cabida de los terrencs cuyo desarrollo se propone (indique mixﬁgro de metros

cuadrados ¥ su equivalente en cuerdas)

Mimero de

(
(
(

) solares a construirse

) viviendas a construirse

) apartamentos a construirse

Existe la posibilidad de que sea parte de un desarrollo mayor

Si

Ro

En caso afirmativo indique el nimero de solares, viviendas y/o apartamentos del

desarrollo

IQ

Proyecto
A. Area del proyecto

1.

2.

3.

Descripcién del lugar (incluya vegetacidn y fauna acuidtica y/o

terrestre)

Topografia: _ . 1lana
accidentada

evaluacion actual

metros

semi-llana

metros

evaluacion final

Caracteristica geoldgica y/o calidad de los suelos

Sumideros natursdl es

si

Describa

No




"DUNBS ceeecacerssssecscscccnnn

C QUEDTAAA .....iee0ceeesevesone

JP-224-REV-Cort. -
Feb. 77
-3-
S. Industrias existentes en el area:

Nombre

6. Estructuras f{sicas en el area:

Nombre

Ubicacidn

Ubicacidn

7. Descripcién de drea circunvecina (uso, topograff{a, etec.)

II. Sistemas Naturales y Artificiales

Marque los.sistemas naturales y‘artificiales existentes ean el irea del pro-
yvecto y drea circunvecina. Si estin fuera del proyecto indique la distancia.

A. Sistemas naturales

T T

Sistema Dentro = Fuers '

Distancia .
en metros

Nombre bajo el cual
3e conoce el sistems -

MBOZLAY coseccecscsscesccncoce

Area costanera, Playd ccececscee
Sabana .ie.iccviccnctncscocanae
Estuario seeececceccccrscsnans
BOSQUE tsecevccncescncssoncene
Refugio de AVeS cececaccecanee

Arrecifes .s..ccevecceccccacane

R R R N R B

L T

PARtARO vececcocececrccccacone

Rio 99000000 csccocsnnssscnne

Unidad Agricola ....ccccceveee

Manantial,....cceecccencaccase
Lag0 .,.eveeeccccccosccscccne
Laguna |, ..eccececcscscossccna
MOBOLE ,uvieurererennneennnns

Canterl ,,....cceeecessecccnee

P T S S T T N N T T T e S Y
L T S R T e o S T T T T - - S O T

Otros (especifique)..........

e m m % e m e m m e e o4 ma e w w e o=

* 4w = m m m e w e o w ow m o o egm = = o=

a.

ssces

' ' *
b. . 1 ] t
secse

t t t

O T I R R R R LR

T
.
T
[
[
'
t
'
*
*
v’
'
v
[
[
'
t
[
[
'

[}
[
L}
L}
v
[
'
1
]
t
1
]
[
]
1
'
'
t
'
L}
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B.

Sistemas artificiales

" Distancia ' Nombre bajo el cual
en metros ' se conoce el sistema

H
i

Sistema

Lago artificial .............
Canal cececvesecccccsacsccee
POZO cececsccesccscacescncee
Sistema de riego cceccesscce
Represa ,'..........,..........

Otros (especifigue) eev.ceee

- 1

N

b, -

R R R R N AR R I
——‘-q-----——---jg.

v
'
L}
[
'
1
L]
]
[
[]
t
'
H
t
[
'
'

III. Impacto sobre sistemas naturales

A.

Ruides

Indique clase y nivel de ruidos (dB) generados por el proyecto durante su
construceidn y operacion.

Movimiento de tierra

1. ;Requerira'. el proyecto movimiento de tierra? Ssi No

2. Si la contestacidén es s{, indique lo siguiente:

a) descripeidn del movimiento de tierra (incluyendo volumen aproximado)

b) posibles dafios al ambiente
( ) deforestacién ( ) polvo () nivelacién
( ) sedimentacién () erosién

¢) medidas para reducir al minimo los dafios marcados en el apartado b
anterior ’

d) tipo de equipo a usarse

e) descripeidn del irea de disposicidn de la capa vegetal del terreno
{top soil)




JP=-224 Rev. (Cont.)
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C. Inundaciones

Dentro Fuera _Frecuencia
s1 () ) . Cota de elevacién de las
aguas
D.-Dragados

1. Propdsito

2. Matodo a usarse

3. Extensién y ptofundi&ad del dragado

4. Localizacidén y 4rea del lugar de disposicién del material

dragado

E. Canaliiacidn

Indique si se propome la camalizacidn de alg@n cuerpo de agua dentro
o fuera del 4rea del proyecto. Indique nombre del cuerpo de agua.

( ) Dentro ( ) Fuera Nombre

Tipo de camalizacién . entubada abierta

IV, Calidad de Aire

A. Fuentes de emisidn atmosférica

Descripecién . Existente A_counstruirse
Incinerador )y - )
*Caldera ) ()
Polvo fugitivo () ()
Otros ) ) )

% S{ el proyecto canlleva el uso de calderas, se deberd suplir, en
hoja aparte, la siguiente informacidn:

1. tipo y cantidad de combustible a usarse

2. contenido de azufre en el combustible, expresado en
porciento (%)

3. horario de operacidén del equipo
4. capacidad de la caldera em B.T.U.
B. Descripcidn del proceso de manufactura y/o detalles de las fuentes

(proﬁeso, produccién mensual, etc.).
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C. Control de contaminacidén atmosférica

Medidas que se implementarda para minimizar la contaminacidén

atmogfdrica:
1. proceso : 3. emisiones fugitivas
2. equipo de combustién ' 4. otros

v. Calidad de agua
A. Disposicidén de desperdicios sanitarios e indus:riales
1. Sistema sanitario propio

a) Planta de tratamiento

1. localizaéidn

2. sitio de descargar del efluente (nombre cuerpo)

3. calidad de las aguas receptoras

DBO

oD

Coliformas fecales
4. capacidad plancé
5. tipo de tratamiento
5) Pozo sédptico ( )

1. localizacién 2. capacidad

2, €onectarse al sistema de A.A.A. ()

a) loecalizacién

b) sitio de descargar del efluente (nombre cuerpo)

¢) capacidad planta

. d) tipo de tratamiento

3. En caso de que el proyecto conlleve desperdicios indws triales

debers indicar el método de disposicidén de dstos.




JP-226 Rev. (Cont.) -7
Feb. 1977
B. Abasto de agua potable
1. A.A.A. )

2. Hincado de pozo ( )

a) capacidad mdxima extraccién

b) promedio diario extraccidn

¢) obtuvo permiso Depaftamanto de Recursos Naturales

st ' No

3. Otros (especffique)

C. Sistema pluvial
1. sitio de descarga (indicar nombre del cuerpo receptor)

( ) mar

() rfo

( ) quebrada

( ) lago o laguna

( ) otros

2. capacidad del sistema

capacidad _ , . : pc/sec
actual . pc/sec
incremento de flujo propuesto pc/sec

D. Discuta impacto efluente sanitario y pluvial en cuerpo de agua
receptor )

-

V1. Desperdicios sdlidos
A. Volumen
1. generados durante la construccién

descripeidn . volumen o paeso estimado

( ) demolicién

( )} vegetacidn

( ) otro
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2. generados durante operacidén normal del proyecto

descripcidn volumen o peso estimado’

B. Facilidades de almacenamiento

1. descripcién

2. ubicacién

C. Responsabilidad de recoleccién y disposicidém final

Persona u organizacidn.responsable frecuencia

1. Durante construccidén

2. Durante operacidn normal

D. Métodos recoleccidén y disposicidéan finmal

( ) iancineracidén ) ( ) compactacién ( ) sunicipio

VIiI. Aspectos socio~-econémicos

A. Razmes

1. ;Qué razomes econémicas y/o sociales mntivaron el proyecto?

. 2. ;Por qué se seleccioné el lugar especifico para la ubicacidn?

3. Costo o inversidn total del proyecto §

~

B. Industria

Si el proyecto es industrial, provea la siguiente informacidn:

1. Productos:

2. Servicios:

3. Es produc:c'o servicio nuevo enqugrto Rico () st () no
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4. En qué otro lugar de la Isla se produce

S. Consumo: ( ) local ( ) exportacién ( ) ambos

C. Facilidades de Servicios

® . Indique el consumo de facilidades de servicios que requerird el
proyecto
( ) energfa eléctrica KW/h ( ) agua mgd
() gas () otro

.. ) ) cual unidad por dia

D. Recursos Humanos

Indique la generacién de empleos del proyecto

@ ntmero de empleos
- univeles de - durante la futuros .
gsalarios anuales construccién permanentes

sobre $15,000

® entre $10,000 y $15,000

entre $6,000 y $10,000

~ entre $3,000 y $6,000

menos de $3,000

E. Transportacidn
Cémo se afectard la transportacién en el 4rea

cantidad estimada de
tipo vehfculos v nasajeros

() terrestré

( ) aérea _

( ) maritima

V11I. Agencias gubernamentales

Indique qué otras agencias gubernamentales podrian tener interés en el
_proyecto y sus razomnes
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ARPE -152
0IC. 873

ESTADO LIBRE ASOCIADO OE PUERTO RICO
ADMINISTRACION DE REGLAMENTOS Y PERMISOS

SOLICITUD DE PERMISO PARA CONSTRUCCION

D Obra Hasta $ 3,000 DObm mayor de $3,000 ' D Obra de

o mas

Y menor de $15,000
I-INFORMACION GENERAL:

$15,000 G Enmienda{Favor complemantar
parte IIT)

NUMERO DE RADICACION (Para uso ARPE)

NUMERO OE CATASTRO

v M
Numero Fecha Municipio aed Manzana | Parcela
110,000 1:1,000
PROYECTO
Nombre
S| ha sido radicado anterigrments indique:
Locafizacign ‘ Numaero de Ro_dig_ocién Fecha
exacta Ubicacion
T - Desarrollo
tim ti
stimado por Proyectista | Estimado por ARPE Anteproyecto
Costo Planos Finales
IDENT!FICACION
Nombre Direccion postal Zip code Taletono
DUENO
PROYECTISTA
NOTA. Favor de indicar |0 propuesto sn primera linea y existante en segunda tinea (Si aplica)
Oistrito(s) de | Altura mazimag | Oensidad |Area def Area de Area bruta Tamafio de los patios (en metro)
o Poblacional | Solar Qcupacion de piso - -
Zonificacion |Plantas | Metros | (me/ubdv) | (m.e) (m.e) {(me.) Deiantero|izquierdo | Derecho| Posterior
X-EDIFICACION:
A-TiPO DE PROYECTO B8-Uso
-C editicio fueva RESIDENCIAL (Indique %) No-RESIOENCIAL (Indique %)
-C1 :"‘9““.‘?" 1] Una tamilia 1-C__] industrial, aimacen
:GG lenvecton I 2-C "1 Dos 0 mds familias (indique 2-C_J comercial, oficing
°°°“"f“°°'°“ num. de unidades ) 3-C__J Educative
=1 Inatalaciones de 3] Casas en hilaras (indique o a4~ Institucional
urbanizaciones num. de unidades ) 8- Facilidades mecrsativas
6-{__] Prano Modsto 4] Hotel{Indiqus ¢ nimaro de 6-___] Estacionamisnto
7-[] orres Eeatiece) unidades ) ) 7-( ] Otros
®» u "] otros : {(Espacifiqus )
(Especitique)

C- Tipa principal ds estructura . D-Favor indicar con “x"
1-[T] Hormigon armado .Disposicion desperdicios solidos

Publicos Privados

E-indique sila estructura tiene:
1< ]Unidad de aire cantrat.

2] Ascensor{iNum. ____ )

2-(T] Hormigdn armado y bloques 2.0isposicion aguas servidas
3-T] Acero estructural 3 Abastecimiento cgqua potabie
4] Madera y combinaciones

s{__] Otros

(Especifique)
Especifique arigen fondos puslicas

Publicos Privados

F- Fondos para el Proyecto(indique Yo _____

3-{Jincinerador

a-(_] Cisterna
s-{__] Piscina
6-[___] Estacionamienta(indiqus
num. de espccios)
dentro det edificio

G ~ Favor de indicar la cantidad de
G- casas 0 agpartamentos de:

8 Un dormitorio 1-(_] Escusia 4.[__] Recreacion active
2- Dos dormitorios 2- ] comercial 3. Recreacidn Pasiva
3- Tres dormitorios 43-G Centro Comunal S-G Area de refugio

Mds de tres
dormitorios

G

Area total en metros cuadrados

M- Facilidades vecinaies a proveerse (Indique %}

fuera de! edificio
7-C_] Subestacidnl KVA)

8- ]Pozo septico
9-_) Areas de carga y descarga
(Num. )
IO-B Nivaies de sotanos
o samisotanos(NJm.

TI-DESCRIPCION OE LA ENMENDOA { Pnra uso en caso de enmiendas)



Numero de Radicacion

——

(Pare uso AR PE )
DECLARACION DEL DUENO O SOLICITANTE: :

NOTA: Para ser complermentado pem tos praoyectos menares de $ls 000 ¥ que no ss cavﬂﬂqum de gouerdo af
Reglamente de Planificacion Nimero I2(Reglamento para la Certificacion de Proyectos de Construccion ).

Decilaro qus esta solicitud, incjyendo los documentos que se acompanan ha sido uamlnado por mi y que
seqQun mi mejor Informacion y creencia es clarrg, correcta y compieta.

Firma:

Solicitante

CERTIFICACION DEL PROYECTISTA :

NOTA: Para ser complementado para ios proyectas que se certifiquen de ocuerdo aRegiamento dePlanificacion
Numero 12 (Regiamento pare ia Certiticacion de Proyectos de Consfruccion). -

Exarmoma con las disposiciones de ia Ley Numero '|35, del 13 de junio de 1967, enmendads,

Yo CERTIFICO:
Nombre y Apeilidos
Soy mayor de edad, y vecino de » Puerto Rico
Eatedo Civil Municipie
Say qutorizgdo pora siercer 10 pro'uieﬁ sn Puerto Rico con LI la Num.
Ingeriero & Arguitecto

Estoy dutorizado por. para radicar lo solicitud y los planos y especificaciones que

. Nomore dai buoﬂ’o
cacompaian o pressnte parg.

D La . de un edificio o estructura
Canst., Amgl, Etc.
en la calle : Ndm. an
Nombre Oficial
. ot Barrio/Urn. - de P R
| [ €nmendar par vez los pianos de eonuruch;n
Primera, Segunda, lercerd, efc.
aprobados mediante ei Permiso de Construccion Num.
de fecha de de 19

Los pianos y especificaciones que dcompadan y forman parte de la prounn', uvcln ean conformidad cor
‘i leyes y regiamentos aplicadles en el Estado Lidre Asaciado de Puerte Ricu, par lo cual salicita se me
expide el correspondiente permiso de construccion.

En , Puerta Rico, ‘a d-o de 19
~ Municiple )

' Firmado

y seilado

(Parq uso ARPE) . .
PERMISO DE CONSTRUCCION

Este permiso fue autorizado por. Aprobado: I SeeT e AT
CMministeriaiments a Comire’ [Jvunta

Por:

Mediante el informe Num.

dei Caso Num

Fecha Agrodado:

Recomendado por: Fecha Expedido:

Este permiso debe cumpiir con las siquientes condiciones especigies:



ARPE-15.9
DIC. 1973

ESTADO LIBRE ASOCIADO DE PUERTO RICO
ADMINISTRACION DE REGLAMENTOS Y PERMISOS

SOLICITUD DE PERMISO DE USO

I INFORMACION GENERAL:

" NUMERO DE CATASTRO

RADICACION (Para uso ARPE)
Numero Fecha Municipio Mapa Manzana | Parceia
: 110,000} 1:1,000
PROYECTO
Nombre T
S| ha sido radicado anteriormerite indique:
: . ' Numero de Soticitud Fecha
| Locatizacidn . Udicacidn
{ exqcta
Desarrolto
I Anteproyecto
E Planos Finales
o IDENTIFICACION
' Nombre Direccion postal Zip code Telatons
‘QUENO OE LA )
PERTENENCIA
! CONTRATISTA
INSPECTOR
Yo solicito Permiso de Uso para ‘scupar ia siqu;ente

(Nombre del Solicitante )

partenencia:

U Solar D Editicio D Local

IT Oetalles de Uso:

! Edificio Principal

LPIcntc Uso Propdesto

Sotdno
“lra.

24da

3ra

41q.

Sta.
Otras
Accesorios

; 2da.

PERMISO DE USO

Recomendade por: Aprobado por:

Funcionario y Titulo Oficial Administrador d¢ A R P E

Autorizado por:
Fecha aprobado

Condiciones Especigles:
- {No llene, parag usa de ARPE)



Numero de Radicaciun

L

( Parga uso A R PE)

Declaracion del Solicitante

Notg: Para ser Complementado pard proyectos menores de 315,000 y que no se certifiquen de acuerdo
ai Regiamento de Planiticacidn Numero 12 ( Reglamento para la Coertiticacion de Proyactos de

Construccion).

Deciaro que esta solicitud ha sido examinada por mi y segdn mi mejor infor ion y cr ia es cierta, correcta
y compieta.

Firmo del Soficitante

Cartiticacion del Inspector:
NOota: Para proyectos que se certitiguen de acuerdo al Reglamento de Planiticacion Numero 12 (Regiamento
para la Cartiticacion de Proyectas de Construccion ).

En armoma con las disposiciones de Ia Ley Numaero 135 del IS de junio de 1967, enmendada, Yo

CERTIFICO:
Nombre y Apeilidos - ..
Soy mayer de edad y vecino de Puerto Rico.
£stade  Civil Mumcigio !
Say Qutortzado parg ejercer la profesion en Puerto Rico con Licencia Num.
Ingentero 0 Arquitecto
‘Soy el inspector designado por para la inspeccion de las obras de

Nombre dei duefio dei proyecto

autorizadas mediante i Psrmiso de Construccion nimero

construccidn,ampligeion, etc.

de fecha de de 19

La construccion de dicha obra fue inspeccionada po} nn',y que la mismae cumple con lo expresado en sl

permise oforgado en base a tos planos certificados por el

, Ingeniero 0 Arquiteacto (Nombre del ingemera o Arguitecte)
Licencia Nuin.

Firma del Inspector

/
Cartiticacion del Conrratistista o Constructor:

Para proyectos que se certifiquen de acuerdo al Regiamento de Planiticacion Numero i2 (Reglamento
para la Certificacion de Proyectos de ‘Construccion)

En armonfa coa las dispasiciones de 1a Ley Numero 133 dei IS de junio de 1967 enmandada Yo

Nombre
CERTIFICO BAJO JURAMENTO

Yy Apsiiidos

Soy mavaer de edad, y vecino de Puerto Rico- Mi reigcion con la obra auferizada

mediante ol Permiso de Construccion Numero expedido con facha de
de 19 ~» 3% la descrita asbajo en ei parrafe
{ayi{oy (1~
(a) Soy el TN T P que ejecuto dicha obra.
1 d) Soy el representante autarizade dei que sjecuta’dicha obra
contrafisia,constructior (Rombre del canirofield o consirucior) |
{¢) Soy de la firmag constructora que
tituio dei puesto Nombre legal de la firma

ajscuto dicha obra y ha sido autorizado por la corporacian antes sefdlado mediante [ Resolucion P_n’moro

del de de a ftirmar Ig presente cartiticacion.

ia oora de fue ejecurada de acuerdo a los planos y sspecificaciones
= consfruccion ampliocion, avc. ' - ’

FUSIO U8 CuwitD 28 ViUiyDd @ HOliHN wE sehBiTescief.
Jeclaro dojo las penalidades de perjurio que ssta Certificacidn he sido examinada por mi y seqin mi mejor

informacidn y creencia es cierta, correcta y complera.

Afttdavit numero

Firma dei Contratista o Constructor



APPENDIX VIII

To Section 8: INSTITUTIONAL & SOCIAL FEASIBILITY

PRWRA RESPONSE TO ER&A INTERIM REPORT

. . Energy Research & Applications, Inc.
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Ing. Frank Castellén, Director

Oficina de Energlu

Estado Libre Asociardo de Puerto Rico

Apartado 41089, [Cstacién Minillas

Si.aturce, Puerto Rico 00740

Csiimado ingeniero Cqsfcﬂén:

Adlun*c los comenmnos dz la Autoridlad de las Fuentes Fluviales al inform:.
.dering prcpnmdo por la compafifa Energy Research & Applications sobre la
viuibilidud de generacién hidreelécirica en lo presa de Paiillos, Espero que
estos comentarics reciban la debida atencién,

Agradezco la sportunidud que se nos ha bitndudo para COoN@IIr en osie

a0,
s; .
Cordicllmenre,
AL p O
Albarto Bruno Vega
Director Ejecutivo
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COMMENTS OFF THE PUEhTO RICO WATIR RESOURCES
AUTHORITY TO THE NTERIM REPORT ON THE HYDROELLCTRIC
FEASIBILITY ASSESSMENT CF PATILLAS RESERVOIR, PULRTO RICO

S s e B VS Bnb D S AP T D ) P D S ete W D B Gt i B e 4 M G A T D PP D G4 AP G G S G P By P W e BT 8 Sy S e T R o A A T P 8o T SV Gy G S S D .S PN WD T R = -

. INTRODUCTION

Dated November 3, 1973 the company Energy Pescarch and Applications, Inc.
issued on interim report on their feacibility sﬁ:dy for the operation of a low-head
ayarezlectric plant at the Patillas reservoir. This rcéerQoir is paﬁ of the south=-caust

‘cetion distriet of Puerto Rico, operated by the Puaito Rico Water Reséurces Avutho-
At - (PRWRA) for the Covernment of Puzrto Rice. Following are PRV‘/.R/\'S commenis
o vhe subieci' report. The comments will ocjdress iéuf_; issucs in the sama order that
!t ay are presented in the roperi.
., CONMMENTS
. fart 1.0 Manogeraznt Report and Patillas Project Description

Page 1, Parugraph 5

The Authority objects to tha full contents of the paragreph. ”

We are interested in this project because if the assessment is properly curried

out, it may produce useful information to support our plans for the intensive use of

our renewable energy sources. The Authority has not only been cooperative with

S —

Csusdles JF this fype, but it hus undertcken o number of analyses and is porticipating
in several efforts to assess the pe’»ntial of our indigenous energy sources in order to
exploit them for the bencfit of Pucrto Nico and the Nation. Somc of the encrgy

sources that have been subject of analysis or that are receiving our attention and



-2 -

efforts are: geothermal, wind, cecan tharmal, ond soler radiation, On the ficld
of wind povier on exporimental 2007 .\;-/ imcching is hainn fested undir coaporative
sgicemznt No, EG-77-A-C1-4100 witl the Depoitinznt of Encrgy of the United
States
Paga 3, parugrciph 2

it is an overstatement to say "The fiming and probekle vesuli of this siudy, ..
‘s s2rving as on incentive for the Autliority to azceleraic iis aztiens to decrec:e oil -
Fied thermal power dependency islandwide". Such cztion: and cuch decizions are
Tak. it hased on a beaader anc- decper analy:is of ihf- v'ox!f enzrgy u.ua.non, and its

impact on Prerto Rice. OFf course, we veelcome: this siudy bazeuse it moy produce

valuable information for the cssassment of our hydro eléctric poteniial .

PARY 1.1 Rationale for Specific Primz Design
l”'.i'.:,lc“ '4‘1 item 4) ' | . ' ‘

i v/RA duzs not ovn the properiy on 1 which the powzrhousa vould be located.
B . 1 ’ . . 3 - . . °®
PWIRA B In charge of the property as pori of its funztions in the administration

e trrigation sarvice,

coginesiin g Fewibility and Design Concept for Hydrcpower Reteafit,

i
——— — v

- oarenly 2
. 70[0_./.0?-1 A
We would like to caution thet to change the way in which the water is

crently used, the existing low esteblishing water righis hies to be amended.



2ART 3.0 Hydrelogic Analydis for Fedasibility Deicrmination

age 30, paragroph 2
. ‘ . P
We cauiion on the vse of paali dumond duta ebioined from a California based
aower company. Tho eleciric pover system of Pusito Rico operates at a load factor
of over 75%, which is much higher than in many U. S, locatiors . Seusonal variation
in Puerio Rico is very smell, PRWRA's Plunning Divizion uses un estimaic of fwelve
o
Joily hours (from 10:00 a.m. to 10:00 p.m.) excent Saturdays, Sundays, and
7 . i &y Y3,
nolidays to represent ine pealk hours during the montl, Although these diiys may va
J F ! J Y y vary
caghily from ene year to another, the following ieble gives the number of days

o nrol demdnds are forecasted during the year 1979:

A _ o No. of
Month No. of Peak Day Masth - Pedk Day
Yanuary 21 - July 77 18
rebruary 19 . Acgust - 23
mdrch 23 . ‘ September 19
April 19 : - - Qctober - 21 .
MiICy 22 Noveaber 19
~UGC 21 December 20

“+z¢ 30, purogragh 3

“in order 1o molie meximum use of the raicr received by the reservoir, we would
szLawmmeznd o opurate the proposed instollation o3 a packing unit. The design should
casider Goiarge unit to eperate not over f\;.'elve hours o day.
ARV 4 ~ Economic Feasibility
Page 37, Fool-Noie

Residenticl customers who use 425 Kwh or less do not pay the Authority's fuel

adjustment charge corresponding to the first 400 Kwsh. They pay fuel adjustment fo.



for the excess over 400 K. The note should be revised accordingly.
Page 23 -
The economic madel being deveicped to cirorjiess all of the r(leO-'.;v to be
considered should be o pre sed ax the total cest of pioducing onn kilewaoti=-hour with
hydro power versus the correinending fotal co;*.r\t of producing one kilowati~hour
with a comparchle thermal plant. This 10ial cest shauld include onnual investment,
operaiion ancd mauintenance, and fuel (if applicalide). Thc’ thermal planis 1o be
taken as reference shov:lc» be both o steam unit onid a gas fu;{ﬁnc. In either case,

~aiv coiresponding characteristies should ba vsed in the moded,

ART 5 - [Cnvironmicntal l»c'ﬂ'-unn o3 Dd' i be ihe CEER of f’uc rio Rico

——— - — et e s o s e

SUMMARY

rage b, paragronh 2

’

- ’ - - . N L4 \
This paragreph and other sections of this repzri, give the fmpression that ‘the
viaters of the resorvair are receiving little use. We coutien that these waters are
M . '{,‘ . PO l- . ,l 1 et L Loono ] e ne O - HeR
coramitiea for agriculivral, domestic anda indusiiinl contuinption. The condition
s mainicined the'ldle "often fuil® during the pest year right be incidenial to
qestealiv Fan ,.-' d Sy reqrLe ] H B B |
vavsualtly renvy nragipitetion and a temporary reduction in agricultuml vse, At

sresent there are no known plans to reduce the acricultural commitment of these

Page 5, paragraph 1
The dom provides o usable storage cepacity of chout 17 million cubic meters

mstead of the expressed 23 miillion,



Page 5, poragragh 2

Rainfall in Patilles cocur primavily from Moy to No VL‘ mber, instend of the exgprassed
August to December, A 3

The mdin puipose of the new spillivay consirucied in 1976 vias to increase the
capacity of the reseiveir by raising the tevel of the willwey.  This now spillway hos
reduced waler losses and thoerclore docounts for tha highor veeicr levels thai con be

reached at present.,

PAf'l 8.0 Interim Report on Social and hastitutional Effects
chc 1‘5, parcor! “h ]

oA

PRWRA docs not ovrn the site as expressed in ilis paragras -'.._ PRMRA is the
adminisiralor of the lrrigaiion System and os such is in charge of the site.,

The Board is compased of seven (7) mcmbc rs on which five (5) mombers are
appointed by the Governor of Puciio Rico with the consent of the Senate anc’l the other
two (2) members are elected by the eleciric power consumers.

Page 45, paragraph 2

The contents of this paragraph is wrong. PRWRA is strongly in favor of the use
of those altemate energy sources that may be viable in Puerto Rico and that may prove

beneficial to our country. There vill be no undue ley in impleinenting a policy in favor
“of il Ioitation of our hydraulic resources if such policy is properly supported and
of the exploitation of our hydraulic resources if such policy is properly suppor

adopted at the required government and PRWRA levels,
Page 46, paragraph 2
Iti is completely wrong to indicate that PRWRA has made o committment to the cxrefop-

ment of nuclear powcr installation. Our only nucleor proiect has baen postponed



indafinitely. Fuhiic exponsion of grnoreiing copacity in Puciio R‘ico vrill be mod.c as
usual, bascd on thorough enalyses and evaluations. They will never be made on
capricious scleciion of o padicular alternative,
Page 76, paragraph 3

It is completely wrong .1.0 soy that "hydropawer is difficuli 1o sell as on alternative
fol nuclecar power" despite favorable factors. If suc}u fovorable foctors are shown by the

study, the approach shauld be made 1o PRWRA, which is the entity capeble of octual

development and cperaiion of hydoclectric fucilities in Puerio Rizo.

PART 8.3 Social Climaic
" Pagge 47, priragrenli 1
The avzroge purchase price of eluctricity:

Induztrics $0.04025/1K\Wh
Municipalitics (Public Lighting Only) 30, 117/10V/ . S

Municipalities (Offices) $0.055/KVWh
Paye 47, poragiuph 2
It is incorract fo say that most c>£isfing im;)O.Lll‘;C:!'-i.CTi1i‘S in Puzrio Ricg .v-.'c;'c constructed for

th2 purpose.of flood control. The impoundinants wore construzicd mostly for irrigation
and for p-:;foblc water use. Flood control has baen incidental to thos.c muin purposes.
Page 47, paragraphs 3 and 4

It should be clearly undzrstood that irr?ga{"IonA has the top priority ab this moment;
howaver, power geneiation cen be undertalien if properly ceordinated with this and the

other uses.



Poge 43, paragry; ' 2

It is virong fo suggest fhat resenimant might evist ab the very presence of federally

supported prejeci in Pucrto Rico. Fedaral prsjects aie very cormnon in our island and they
seldorn give way Yo resentment or protests. In fact, the project of the wind turbine genzrator
under lest and demanstration af our r.n micipal izlend of Culabra is.bcing carried out with-
out a single linown voica of protust. To iha controry, we have avery reason to believe

that the public will welcoms the use of our renewvable ensrgy sources like wind poveer,

hydroelectric power and othetrs.
PART 8.4 Folitical Climata

This whole scetion should be eliminaied. We don't consider advisehle menllomr.g
nt.:mes of any particular politizal p’*rr\/ in a tcchnical dosument fike this. Tt docsn't add
ﬁuch to the report; on fh contrary, it ricty give riss fo unn-?::'.u'i:d rc;sponsr.-.:..fmm sec‘i'o;-:. that

have bzen indiffercnt or possive in the prosence of thess nrojacls.
RARS]

PARY .5 Add: aduin to fne Interim Pcpon on Socicl cad Insiitutional Ff ects o

——— 4 1ie S ——

rage 50, paragraph 4

We object to the contunts of this paregreph.  Eneigy use decisions made by PRWRA are
pased on the government policy which is-established for the banefit of our consumers. Cereful
aralysas and serious aiscussio:xs preceda these dacizions which are approved by the Governor
and the Geverning Doard.
fage 51, pcnl;ogn‘cx»ralw 2

It is wrong to belicvz that PRWRA is insensitive to fuel price increcse becouse oil costs
can he paossed direatly to the consumers. PRWRA is a governineri corporation eatitled to
give electric power to our consumers at the lo..'c::l possibie cost. Therefore, it is part of

our mission to search for iower price encrgy sources in order to benefit our consumers.





