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FACT SHEET 
  

DRAFT NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
Palo Seco Power Station 
PERMIT No. PR0001031 

 

This Fact Sheet sets forth the principle facts and technical rationale that serve as the legal basis for the 
requirements of the accompanying draft permit. The draft permit has been prepared in accordance with Clean 
Water Act (CWA) section 402 and its implementing regulations at Title 40 of the Code of Federal Regulations 
(CFR), Parts 122 through 124, and the interim Water Quality Certificate (WQC) issued by the Puerto Rico 
Environmental Quality Board (EQB) pursuant to CWA section 401 requirements. 

Pursuant to 40 CFR 124.53, the Commonwealth of Puerto Rico must either grant a certification pursuant to CWA 
section 401 or waive this certification before the U.S. Environmental Protection Agency (EPA) may issue a final 
permit. On March 19, 2014 EQB provided in the interim WQC that the permitted discharge will not cause 
violations to the applicable water quality standards at the receiving water if the limitations and monitoring 
requirements in the WQC are met. In accordance with CWA section 401, the EPA has incorporated the conditions 
of the interim WQC into the draft permit. Any changes to the interim WQC will be incorporated into the final 
issuance of the permit. The WQC conditions are discussed in this Fact Sheet and are no less stringent than 
allowed by federal requirements. Additional requirements might apply to comply with other sections of the CWA. 
Review and appeals of limitations and conditions attributable to the WQC shall be made through the applicable 
procedures of the Commonwealth of Puerto Rico and not through EPA procedures. 

PART I. BACKGROUND 

A. Permittee and Facility Description 

The Puerto Rico Electric Power Authority (referred to throughout as the Permittee) has applied for renewal of its 
National Pollutant Discharge Elimination System (NPDES) permit. The Permittee is discharging pursuant to 
NPDES Permit No. PR0001031. The Permittee submitted Application Forms 1, 2C, and 2F dated August 30, 
1996 and applied for an NPDES permit to discharge treated wastewater from the PREPA Palo Seco Power Plant 
in Levittown, Puerto Rico, referred herein as the facility. The facility is classified as a major discharger by EPA in 
accordance with the EPA rating criteria. 

The Permittee owns and operates this oil powered steam electric generating station. Attachment A of this Fact 
Sheet provides a map of the area around the facility and a flow schematic of the facility.  

 

Facility Description 
 
The Palo Seco Power Plant complex consists of four oil fired steam units and six oil fired gas turbine units; Unit 1 
was placed in operation in 1960, Unit 2 in 1961 and Units 3 and 4 in 1970. Units 1 and 2 have a capacity of 85 
MW each; Units 3 and 4 have a capacity of 216 MW each. Six gas turbines having a combined capacity of 132 
MW were put in operation between 1973 and 1975. The total combined capacity of the plant is 724 MW. The 
expected lifetime of the plant is 45 years. 
 
Palo Seco Power Plant has three outfalls covered by NPDES Permit No. PR0001031: 001A, 001C, and 002. 
Outfalls 001A and 001C discharge to the old Bayamon river bed; Outfall 002 discharges directly to Boca Vieja 
Bay. Outfall 001A discharges the cooling waters with other miscellaneous sources adding more volume. Outfall 
001B discharges minor equipment drainages. Outfall 001C discharges wastewater treatment plant effluent. 
Outfalls 002 and 003 handle stormwater runoff. Outfall 001A is composed primarily of once-through cooling water 
from the Boca Vieja Bay. The maximum flow rate is 652.6 MGD. Of this amount, 650 MGD is cooling water. The 
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remaining 2.6 MGD is primarily sea water used to wash screens and the impact on the Outfall 001A discharge is 
negligible. No chemicals are added in the wash operation. 
 
The seawater that passes through the condensers for non-contact cooling is directly discharged through Outfall 
001A into the old Bayamon River bed/discharge canal. The cooling water enters the old Bayamon River 
bed/discharge canal through three parallel discharge tunnels. At the end of the tunnels, discharge waters flow into 
a concrete discharge channel to the old Bayamon River bed, which flows to San Juan Bay. As mentioned above, 
the EPA has made a “waters of the United States” decision which finds that the waters of the U.S. begin at the 
point when the cooling water enters from the concrete channel to the old Bayamon Riverbed/discharge canal. The 
water depth at this point is typically 3.5 ft. At the maximum cooling water flow rate, the discharge flow rate in 
Outfall 001A is 652.6 MGD. Of this amount, 650 MGD is condenser cooling water. The remaining 2.6 MGD is 
primarily screen wash water and blowdown, with other miscellaneous sources adding minor volume. The August 
1996 permit application indicates a range of monthly average flow from 364 to 645 MGD, and a long term average 
flow rate of 531.2 MGD from April 1995 to August 1996.  
 
Summary of Permittee and Facility Information 

Permittee Puerto Rico Electric Power Authority – Palo Seco Power Plant 

Facility contact, title, phone 
Rafael Marrero Carrasquillo, Environmental Protection and Quality Assurance Division 
Head, (787) 521-4960 

Permittee (mailing) address GPO Box 364267 

Facility (location) address PR-165 KM. 3.8, Levittown, Puerto Rico  00949 

Type of facility Steam Electric Power Generating Station, SIC Code 4911 

Pretreatment program N/A 

Facility monthly average flow 362 – 645 MGD 

Facility design flow 652.6 MGD 

Facility classification  Major 

 
 

B. Discharge Points and Receiving Water Information 

The permit authorizes the discharge from the following discharge point(s): 

Outfall Effluent description 
Outfall 
latitude 

Outfall 
longitude 

Receiving water name and 
classification 

001A 
Once-Through Cooling Water, 
Hydrostatic Test Water, Building 
Equipment Drains, Screen Wash 
Water, Storm Water, Wastewater 
Treatment Plant Effluent 

18°, 27′, 25″ N 66°, 9′, 45″ N 
San Juan Bay via Old Bayamon 

River Bed, SC 

001C 18°, 27′, 26″ N 66°, 9′, 45″ N 
San Juan Bay via Old Bayamon 

River Bed, SC 

002 Storm Water 18°, 27′, 30″ N 66°, 9′, 45″ N Boca Vieja Bay, SC 

As indicated in the Puerto Rico Water Quality Standards (PRWQS) Regulations, the designated uses for Class 
SC receiving waters include: 

1. Primary and secondary contact recreation; and 
2. Propagation and preservation of desirable species, including threatened and endangered species. 

CWA section 303(d) requires the Commonwealth of Puerto Rico to develop a list of impaired waters, establish 
priority rankings for waters on the list, and develop TMDLs for those waters. The receiving water has not been 
determined to have water quality impairments for one or more of the designated uses as determined by section 
303(d) of the CWA.  
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Source and Receiving Water 
 
Boca Vieja Bay 
 
The bay is 2.5 miles by 1.5 miles extending from the mouth and covers an area of approximately 3.8 square 
miles. The depths range from a few feet to about 30 feet. The total water volume is about 120,000 million gallons 
(based on an estimated average depth of 15 feet and an area of 3.8 square miles). 
 
Old Bayamon River Bed/Discharge Canal 
 
The Old Bayamon River bed is an abandoned river bed presently serving as a discharge canal for transporting 
power plant discharge waters from the outfall location to San Juan Bay, a distance of approximately 0.75 miles. 
The cooling water enters the old Bayamon River bed/discharge canal through three parallel discharge tunnels. At 
the end of the tunnels, discharge waters flows into a concrete discharge channel to the old Bayamon River bed, 
which flows to San Juan Bay. The Bayamon River was channelized and diverted by the Army Corps of Engineer 
over twenty years ago. The discharge canal remains earthen and still possesses the natural, irregular contours 
formed by the river. Canal widths vary from 20 feet at the plant discharge point to a maximum of 150 feet. 
Measured depths in the canal range from 3 to 7 feet. Tidal elevations vary approximately by approximately 2 feet.  
 
The EPA made a “waters of the United States” decision in 1996 which found the discharge canal formed by the 
abandoned river bed of the Bayamon River to be U.S. water. The discharge point under the NPDES permit would 
be at the discharge structure emanating from the plant, and not at the confluence of the discharge canal and San 
Juan Bay. 
 
San Juan Bay 
 
San Juan Bay is classified as "SC" (coastal waters intended for uses where the human body may come in indirect 
contact with the water (e.g. fishing and boating) and for use in propagation and preservation of desirable species) 
by the Puerto Rico Environmental Quality Board (EQB). The mouth of San Juan Bay is 0.5 miles across and up to 
40 feet deep. The bay extends 3 miles landward from the mouth and covers 5.8 square miles. The depth ranges 
from a few feet to 20 feet and up to 40 feet within the dredged channels. The mean tide range is 1.6 feet. The 
average total volume of water entering San Juan Bay is estimated to be 1,200 million gallons. 
 
Water quality in San Juan Bay has degraded due to point and nonpoint sources. Point sources are primarily 
industrial wastewater discharges. Nonpoint sources include soil contamination from chemical spills, urban runoff, 
and contamination associated with dredging. High turbidity and bacterial contamination are the two most serious 
water quality problems. Fecal coliform counts continue to exceed water quality standards especially in canals and 
rivers surrounding the bay (numerous non-sewered residences are located in the area). Sediments of San Juan 
Bay contain heavy metals, pesticides, and petroleum constituents. The water quality of the outer bay where the 
thermal plume enters San Juan Bay is expected to be better than that of the waters of the inner bay, because of 
extensive mixing and dilution. The San Juan Bay estuarine system is part of the National Estuary Program. The 
area surrounding San Juan Bay contains a variety of wildlife habitats. 

 

C. Mixing Zone/Dilution Allowance 

A mixing zone or dilution allowance has not been authorized for this discharge. 

  

D. Compliance Orders/Consent Decrees 
 
The Permittee has completed the NPDES permit related actions required by the 1999 Consent Decree.  There 
are no ongoing NPDES enforcement actions at this facility. 
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E. Summary of Basis for Effluent Limitations and Permit Conditions - General 

The effluent limitations and permit conditions in the permit have been developed to ensure compliance with the 
following, as applicable: 

1. Clean Water Act section 401 Certification 

2. NPDES Regulations (40 CFR Part 122) 

3. PRWQS (March 2010) 

4. Effluent Limitation Guidelines for the Steam Electric Power Generating Sector 

5. Technology-based limits are included based upon 40 CFR §122.45(h),  

6. Effluent Limitation Guidelines (ELG) for the Steam Electric Generating Point Source Category at 40 CFR 
§423.12, and §423.13 

7. EPA Region II Revised Guidance for Cooling Water and Storm Water Runoff dated September 5, 1991.  

8. Clean Water Act §316(b) Existing Facilities Final Rulemaking signed May 19, 2014, and implementing 
regulations at 40 CFR §125.94. 

 

PART II. RATIONALE FOR EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

CWA section 301(b) and 40 CFR 122.44(d) require that permits include limitations more stringent than applicable 
technology-based requirements where necessary to achieve applicable water quality standards. In addition, 
40 CFR 122.44(d)(1)(i) requires that permits include effluent limitations for all pollutants that are or may be 
discharged at levels that cause, have the reasonable potential to cause, or contribute to an exceedance of a 
water quality criterion, including a narrative criterion. The process for determining reasonable potential and 
calculating water quality-based effluent limits (WQBELs) is intended to protect the designated uses of the 
receiving water, and achieve applicable water quality criteria. Where reasonable potential has been established 
for a pollutant, but there is no numeric criterion for the pollutant, WQBELs must be established using (1) EPA 
criteria guidance under CWA section 304(a), supplemented where necessary by other relevant information; (2) an 
indicator parameter for the pollutant of concern; or (3) a calculated numeric water quality criterion, such as a 
proposed state criterion or policy interpreting the state’s narrative criterion, supplemented with other relevant 
information, as provided in 40 CFR 122.44(d)(1)(vi). 

The effluent limitations and permit conditions in the permit have been developed to ensure compliance with all 
federal and state regulations, including PRWQS. The basis for each limitation or condition is discussed below. 

 

A. Effluent Limitations 

The permit establishes both Technology-based Effluent Limitations (TBELs) and WQBELs for several pollutants 
and the basis for these limitations are discussed below.  

 

1. Flow: An effluent limitation for flow has been established in the permit. Monitoring conditions are applied 
pursuant to 40 CFR 122.21(j)(4)(ii) and the WQC. 

 

2. Whole Effluent Toxicity (WET): CWA section 101(a) establishes a national policy of restoring and 
maintaining the chemical, physical, and biological integrity of the nation’s waters. Specifically, CWA 
section 101(a)(3) and PRWQS Rule 1303(I) prohibit the discharge of toxic pollutants in toxic amounts. 
Federal regulations at 40 CFR 122.44(d) also require that where the permitting authority determines, 
through the analysis of site-specific WET data, that a discharge causes, shows a reasonable potential to 
cause, or contributes to an excursion above a water quality standard, including a narrative water quality 
criterion, the permitting authority must establish effluent limits for WET. To satisfy the requirements of the 
CWA, its implementing regulations, and the PRWQS, a reasonable potential analysis for WET was 
conducted for this discharge. 
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PRWQS do not provide a numeric criterion for toxicity. Therefore, consistent with the recommendations of 
section 2.3.3 of EPA’s Technical Support Document (TSD) for Water Quality-Based Toxics Control 
(EPA-505-2-90-001), values of 0.3 acute toxic unit (TUa) and 1.0 chronic toxic unit (TUc) were used to 
interpret the narrative water quality criteria for WET established in PRWQS Rule 1303(I). In addition, the 
permit establishes a requirement for the Permittee to conduct accelerated testing and develop a Toxicity 
Reduction Evaluation (TRE) Workplan as Special Conditions. These requirements are necessary to 
ensure that the Permittee has a process for addressing effluent toxicity if toxicity is observed. 

 

3. Free Available Chlorine, Total Residual Chlorine, Copper, Chromium, Iron, Zinc, Polychlorinated 
Biphenyls (PCBs), Total Suspended Solids, and monitoring requirements for 126 Priority 
Pollutants are based on Steam Electric Power Generating Point Source Category cooling tower 
blowdown waste sources effluent guideline, representing the degree of effluent reduction attainable by 
the application of BAT (40 CFR 423.13(d)(1)). This guideline also includes a requirement that no 
detectable amount of the 126 Priority Pollutants be discharged, and a prohibition on the discharge of 
PCBs. 

 

4. Toxic Metals, Organic Compounds, Sulfide and Cyanide: In accordance with 40 CFR 122.44(d), a 
WQBEL must be established if the discharge of a pollutant demonstrates that it is or might be discharged 
at a level that will cause, have the reasonable potential to cause, or contributes to an excursion above 
any state water quality standard. The need for WQBELs is based on the procedures specified in section 5 
of EPA’s TSD and by comparing effluent data and water quality criteria established in PRWQS Rule 1303 
and the National Toxics Rule at 40 CFR 131.36(d)(4).  

 

5. Temperature 

On April 15, 1997, the permittee requested relief from the EQB from the applicable provisions of Article 3 
(now Rule 1303) of the Puerto Rico Water Quality Standards Regulation (PRWQSR), which are the 
numeric water quality standards.  This request was based on Article 4 of the PRWQSR, which applies to 
Intermittent Streams (now Rule 1304). The permittee submitted this request anticipating that such a 
determination would have granted relief from the applicable water quality standards, due to the 
intermittent nature of the receiving water.  Pursuant to the PRWQSR, this would have had the effect of 
application of water quality standards for San Juan Bay at the point of discharge in the discharge canal. 

The EPA wrote to PREPA on February 24, 2010 requesting that PREPA update the data provided in the 
Intermittent Streams application, in order to facilitate EQB action on this request.  PREPA provided the 
requested information in a letter dated April 22, 2010. 

In letter dated August 31, 2012, PREPA withdrew its request under the Intermittent Stream mechanism 
and requested, pursuant to Rule 1306.11 of the PRWQSR, as amended, an alternate mechanism for 
Temperature at discharge 001A and water quality standards at the end of the pipe as effluent limitations 
for the other parameters. To support their request PREPA submitted a copy of the 1997 §316(a) 
Demonstration for Palo Seco Power Plant (November 1997), and a 2005 Biological Evaluation Study.  
This request was accompanied by statistical calculations provided by the permittee, requesting an 
alternative limitation of 104.7°F, with the following permit language: 

The discharge temperature shall not exceed 104.7°F (40.4°C) at the 001A monitoring location.  
Further, the annual upper 99th percentile temperature (as measured daily at this location) shall not 
exceed 99°F (33.5 °C).  To comply with this limit, the temperature cannot exceed 99 °F (33.5 °C) on 
more than 4 days a year.  

After evaluating the discharge monitoring data from 2009-2013 for temperature, and considering the 
provisions of the PRWQSR, EQB proposed this limit in the March 19, 2014 Interim WQC, which 
establishes limitations the Commonwealth believes are necessary to meet water quality standards. 

 

6. Chemical Oxygen Demand, Total Suspended Solids, and Oil and Grease are based on EPA Region 
II Revised Guidance for Cooling Water and Storm Water Runoff (September 5, 1991), which established 
effluent limitations based on best professional judgement (BPJ) for discharges of storm water and non-
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contact cooling water from industrial facilities in Puerto Rico.  These limitations were also included in the 
previous permit.  Where there is a WQBEL or effluent limitation guideline for any of the above 
parameters, the most stringent limitation is included in this permit. 

 

B. Effluent Limitations Summary Table 

Effluent Limitation Summary Tables along with the basis for effluent limitations are provided as an Attachment B 
to this fact sheet. 

 
C. Monitoring Requirements 

NPDES regulations at 40 CFR 122.48 require that all permits specify requirements for recording and reporting 
monitoring results. The Part III of the Permit establishes monitoring and reporting requirements to implement 
federal and state requirements. The following provides the rationale for the monitoring and reporting requirements 
for this facility. 

 
1. Influent Monitoring Requirements 

 This facility is not subject to influent monitoring requirements.  

2. Effluent Monitoring Requirements 

Effluent monitoring frequency and sample type have been established in accordance with the 
requirements of 40 CFR 122.44(i) and recommendations in EPA’s TSD. Internal monitoring requirements 
are pursuant to the Steam Electric Power Generating Point Source Category representing the degree of 
effluent reduction attainable by the application of BAT (40 CFR 423.13, which are most appropriately 
measured for compliance at the point of the internal waste stream.  

 
D. Compliance with Federal Anti-Backsliding Requirements and Puerto Rico’s Anti-Degradation Policy 

Federal regulations at 40 CFR 131.12 require that state water quality standards include an anti-degradation policy 
consistent with the federal policy. The discharge is consistent with the anti-degradation provision of 40 CFR 
131.12, 72 Federal Register 238 (December 12, 2007, pages 70517-70526), EPA Region 2’s Anti-backsliding 
Policy dated August 10, 1993, and EQB’s Anti-Degradation Policy Implementation Procedure in Attachment A of 
PRWQS. In addition, CWA sections 402(o)(2) and 303(d)(4) and federal regulations at 40 CFR 122.44(l) prohibit 
backsliding in NPDES permits. These anti-backsliding provisions require effluent limitations in a reissued permit to 
be as stringent as those in the previous permit with some exceptions where limitations may be relaxed. All effluent 
limitations in the permit are at least as stringent as the effluent limitations in the existing permit.  

 

PART III. RATIONALE FOR STANDARD AND SPECIAL CONDITIONS 

A. Standard Conditions 

In accordance with 40 CFR 122.41, standard conditions that apply to all NPDES permits have been incorporated 
by reference in Part IV.A.1 of the permit and expressly in Attachment B of the permit. The Permittee must comply 
with all standard conditions and with those additional conditions that are applicable to specified categories of 
permits under 40 CFR 122.42 and specified in Part IV.A.2 of the Permit. 

B. Special Conditions 

In accordance with 40 CFR 122.42 and other regulations cited below, special conditions have been incorporated 
into the permit. This section addresses the justification for special studies, additional monitoring requirements, 
Best Management Practices, Compliance Schedules, and/or special provisions for POTWs as needed. The 
special conditions for this facility are as follows: 
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1. Special Conditions from the Water Quality Certificate 

In accordance with 40 CFR 124.55, the EPA has established Special Conditions from the WQC in the 
permit that EQB determined were necessary to meet PRWQS. The Special Conditions established in this 
section are only those conditions from the WQC that have not been established in other parts of the 
permit. 

2. Storm Water Pollution Prevention Plan (SWPPP) / Best Management Practices (BMP) Plan 

In accordance with 40 CFR 122.2 and 122.44(k), a SWPPP is a plan that includes BMPs, which are 
schedules of activities, prohibitions of practices, maintenance procedures, and other management 
practices to prevent or reduce the pollution to waters of the United States. The Permittee is required to 
develop a SWPPP in Part IV.B.4 of the permit to control or abate the discharge of pollutants. 

3. Clean Water Act §316(b) Reports 

The permit includes a schedule of submittals in compliance with the Clean Water Act §316(b) Existing 
Facilities Final Rulemaking, 40 CFR 125.94. The Decision Document that represents the EPA 
determination of Best Technology Available for this permit renewal for this facility is included as 
Attachment C. 

3. Chemical Usage 
 
The permittee is permitted to use chemicals to control biofouling in the service cooling towers, or for fire 
protection foam, provided that they meet the following conditions: 
 
a. The discharge shall not cause a violation of any permit limit or cause or contribute to an exceedance 

of any applicable water quality standard for the receiving water. 
 

b. Notification to the EPA of the optimum product dosage necessary to ensure no deleterious effects to 
the effluent aquatic toxicity. PREPA shall also document that adequate process controls are in place 
to ensure that excessive levels of the chemical products are not subsequently discharged. 

 
c. The EPA may request that PREPA perform toxicity testing of the outfall discharges, or pilot test waste 

streams, to ensure that the use of chemicals does not contribute to effluent toxicity.  
 

d. The EPA has prohibited the discharge of plastic pellets or rockets utilized in Condenser Cleaning 
Systems. 

 
e. The EPA has included a requirement that PREPA use best management practices to prevent and 

minimize any discharges of fire protection foam.  
 

f. The EPA has included a procedure for pilot testing of materials and chemicals to ensure that permit 
limitations are met at all times. 

 
The EPA recommends the following pollution prevention practices during future chemical useage pilot 
tests:  
 

• Utilize alternative firefighting foam products that exhibit high biodegradability, and that do not 
contain flourosurfactants; 

• Conduct pilot tests in bermed areas away from storm drain inlets, drainage facilities or water 
bodies; 

• Configure the discharge area with a sump to allow collection and disposal of foam to the sanitary 
sewer system; and 

• Discharge foam waste to a sanitary sewer to the maximum extent practicable. 
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PART IV. COMPLIANCE WITH APPLICABLE PROVISIONS OF OTHER FEDERAL LAWS OR 
EXECUTIVE ORDERS 

A. Coastal Zone Management Act 

Under 40 CFR 122.49(d), and in accordance with the Coastal Zone Management Act of 1972, as amended, 
16 United States Code (U.S.C.) 1451 et seq. section 307(c) of the act and its implementing regulations (15 CFR 
Part 930), the EPA may not issue an NPDES permit that affects land or water use in the coastal zone until the 
Permittee certifies that the proposed activity complies with the Coastal Zone Management Program in Puerto 
Rico, and that the discharge is certified by the Commonwealth of Puerto Rico to be consistent with the 
Commonwealth's Coastal Zone Management Program. The Permittee is in the process of pursuing of requesting 
the Puerto Rico Planning Board to issue a consistency certification that provides that the discharge complies with 
its Coastal Zone Management Plan. The EPA has included a reopener clause and will ensure that the final permit 
issued includes all conditions required by the certification from the Puerto Rico Planning Board. 

B. Endangered Species Act 

Under 40 CFR 122.49(c), the EPA is required pursuant to section 7 of the Endangered Species Act (ESA), 16 
U.S.C. 1531 et seq. and its implementing regulations (50 CFR Part 402) to ensure, in consultation with the 
National Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS) that the discharge 
authorized by the permit is not likely to jeopardize the continued existence of any endangered or threatened 
species or adversely affect its critical habitat.  

The ESA requires the Regional Administrator to ensure, in consultation with the Secretary of the Interior or 
Commerce, that any action authorized by the EPA is not likely to jeopardize the continued existence of any 
endangered or threatened species or adversely affect its critical habitat. 

In a May 2000 memo to the Regions, EPA Headquarters provided guidance to the Regions in making a 
determination as to whether a final permit may be issued while waiting for consultation to be concluded. As part of 
this permit action, if consultation has not been completed by final permit issuance and the EPA has concluded 
that permit issuance is consistent with section 7 prior to the conclusion of consultation, the EPA will re-issue the 
final permit before consultation is concluded and will document this decision in the Administrative Record. At the 
time consultation is completed, the EPA may decide that changes to the permit are warranted after permit 
issuance based on the results of the consultation. Therefore, a reopener provision to this effect has been included 
in the Permit Part IV.A.1.b. 

 

C. Environmental Justice 

The EPA is conducting an Environmental Justice (EJ) Analysis for the discharge in accordance with Executive 
Order 12898, Federal Actions to Address Environmental Justice in Minority Population and Low-Income 
Populations, and EPA’s Plan EJ 2014. EJ is the right to a safe, healthy, productive and sustainable environment 
for all, where “environment” is considered in its totality to include the ecological, physical, social, political, 
aesthetic and economic environments. In the NPDES permitting program, the public participation process 
provides opportunities to address EJ concerns by providing appropriate avenues for public participation, seeking 
out and facilitating involvement of those potentially affected, and including public notices in more than one 
language where appropriate. The facility is in an area characterized as a Community of Concern and therefore is 
subject to the EJ requirements. The EPA is committed to taking all necessary actions to minimize potential 
adverse effects on the area surrounding Levittown, Puerto Rico from the Palo Seco Power Station. The EPA will 
be considering and responding to all comments received during the public comment period for this permit. A 
detailed discussion of the EJ Analysis will be provided in the Administrative Record for the final permit action and 
will be available for review upon request. 

 

D. Coral Reef Protection 

Under Executive Order 13089, Coral Reef Protection, the EPA is required to ensure that discharge authorized 
under the permit will not degrade any coral reef ecosystem. No corals or coral ecosystems are in the vicinity of 
the discharge. 
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E. Climate Change 

The EPA has considered climate change when developing the conditions of the permit. This is in accordance with 
the draft National Water Program 2012 Strategy: Response to Climate Change that identifies ways to address 
climate change impacts by NPDES permitting authorities (77 Federal Register 63, April 2, 2012, 19661-19662). 
Climate change is expected to affect surface waters in several ways, affecting both human health and ecological 
endpoints. As outlined in the draft National Water Program 2012 Strategy, the EPA is committed to protecting 
surface water, drinking water, and ground water quality, and diminishing the risks of climate change to human 
health and the environment, through a variety of adaptation and mitigation strategies. These strategies include 
encouraging communities and NPDES permitting authorities to incorporate climate change strategies into their 
water quality planning, encouraging green infrastructure and recommending that water quality authorities consider 
climate change impacts when developing water load and load allocations for new TMDLs, identifying and 
protecting designated uses at risk from climate change impacts. The 2010 NPDES Permit Writers’ Manual also 
identifies climate change considerations for establishing low-flow conditions that account for possible climatic 
changes to stream flow. The conditions established in the permit are consistent with the draft National Water 
Program 2012 Strategy. 

 

F. National Historic Preservation Act 

Under 40 CFR 122.49(b), the EPA is required to assess the impact of the discharge authorized by the permit on 
any properties listed or eligible for listing in the National Register of Historic Places (NRHP) and mitigate any 
adverse effects when necessary in accordance with the National Historic Preservation Act, 16 U.S.C. 470 et seq. 
the EPA analysis indicates that no adverse effects to resources on or eligible for inclusion in the NHRP are not 
anticipated as part of this permitted action.  

 

G. Magnuson-Stevens Fishery Conservation and Management Act 

Under 40 CFR 122.49, the EPA is required to ensure that the discharge authorized by the permit will not 
adversely affect Essential Fish Habitat (EFH) as specified in section 305(b)(2) of the Magnuson-Stevens Fishery 
Conservation and Management Act (MSFCMA), 16 U.S.C. 1801 et seq. The EPA is coordinating with NMFS for 
this facility. While the EPA is reissuing the permit at this time, the EPA may decide that changes to the permit are 
warranted based EFH on discussions with NMFS. A reopener provision to this effect has, therefore, been 
included in the permit.  

 

PART V. PUBLIC PARTICIPATION 

The procedures for reaching a final decision on the draft permit are set forth in 40 CFR Part 124 and are 
described in the public notice for the draft permit, which is published in El Vocero. Included in the public notice 
are requirements for the submission of comments by a specified date, procedures for requesting a hearing and 
the nature of the hearing, and other procedures for participation in the final agency decision. The EPA will 
consider and respond in writing to all significant comments received during the public comment period in reaching 
a final decision on the draft permit. Requests for information or questions regarding the draft permit should be 
directed to 

Karen O’Brien 
U.S. EPA Region 2, Clean Water Division 
Permit Writer Phone: (212) 637-3717 
Permit Writer Email: obrien.karen@epa.gov 

 
A copy of the draft permit is also available on EPA’s website at www.epa.gov/region02/water/permits.html. 



Puerto Rico Electric Power Authority  NPDES NO. PR0001031 
Palo Seco Power Station 

NPDES Fact Sheet A-1 

ATTACHMENT A — FACILITY MAP AND PROCESS FLOW SCHEMATIC 

The facility map and flow schematic are attached as provided by the Permittee in the application.  

Note: Outfall 001B has been eliminated since the time of the original NPDES permit application. 
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FIGURE 2-1 
Palo Seco Power Plant Location Map 

2-2 	 August, 1996 
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ATTACHMENT B – EFFLUENT LIMITATIONS BASIS TABLES 
 

Highest reported values are based on available ICIS data for the period July 1, 2009 to June 30, 2014. 
 

Effluent Limitations Table A-1 – Outfall 001A (Cooling Tower Blowdown) 

  Effluent limitations 

Parameter Units Averaging period 
Highest 

Reported 
Value 

Existing limits 
Final  
limits 

Basis 

Effluent Flow mgd 
Average Monthly 

Maximum Daily 
650  3.0 WQBEL 

2,4,6-Trichlorophenol ug/L Maximum Daily   Monitor only WQBEL 

Antimony ug/L Maximum Daily   Monitor only WQBEL 

BOD, 5-day (20ºC) mg/L Maximum Daily 15 45 45 WQBEL 

Cadmium  ug/L Maximum Daily   8.85 WQBEL 

Chemical Oxygen Demand mg/L Maximum Daily 73 100 100 TBEL 

Chromium VI  ug/L Maximum Daily 46 50 50.35 WQBEL 

Color  
Pt-Co 
Units 

Maximum Daily 50 
Shall not be altered by other than 
natural causes. 

WQBEL 

Copper  ug/L Maximum Daily 30 50 3.73 WQBEL 

Cyanide, Free  ug/L Maximum Daily   1.0 WQBEL 

Dissolved Oxygen  mg/L Maximum Daily Minimum 4 Shall not contain less than 4.0 mg/l. WQBEL 

Iron ug/L Maximum Daily 705 200 200.0 WQBEL 

Lead  ug/L Maximum Daily   8.52 WQBEL 

Mercury  ug/L Maximum Daily   0.051 WQBEL 

Nickel  ug/L Maximum Daily   8.28 WQBEL 

Nitrogen (NO3, NO2, NH3) ug/L Maximum Daily   ---- WQBEL 

Oil & Grease  mg/L Maximum Daily  

The waters of Puerto Rico shall be 
substantially free from floating non-
petroleum oils and greases as well as 
petroleum derived oils and greases. 

WQBEL 

Oil & Grease mg/L 
Average Monthly 
Maximum Daily 

5 
15 

20 

15 

20 
TBEL 

pH S.U. Maximum Daily 
Minimum 7.3 

Maximum 8.5 

Minimum 7.3 

Maximum 8.5 

Minimum 7.3 

Maximum 8.5 
 

Total Residual Chlorine mg/l Maximum Daily   0.2 TBEL 

Polychlorinated Biphenyls 
(PCBs) 

ug/L Maximum Daily Not Detected 

There shall be no discharge of 
Polychlorinated Biphenyl compounds 
such as those commonly used for 
transformer fluids. 

TBEL 

Silver ug/L Maximum Daily   2.24 WQBEL 



Effluent Limitations Table A-1 – Outfall 001A (Cooling Tower Blowdown) 

  Effluent limitations 

Parameter Units Averaging period 
Highest 

Reported 
Value 

Existing limits 
Final  
limits 

Basis 

Solids and Other Matter  Maximum Daily  

The waters of Puerto Rico shall not 
contain floating debris, scum, or other 
floating materials attributable to the 
discharge in amounts sufficient to be 
unsightly or deleterious to the existing 
or designated uses of the waterbody. 

WQBEL 

Sulfates  ug/L Maximum Daily   Monitor only WQBEL 

Sulfide (Undissociated H2S) ug/L Maximum Daily   2 WQBEL 

Suspended, Colloidal or 
Settleable Solids 

mL/L Maximum Daily 0.3 

Solids from wastewater source shall 
not cause deposition in or be 
deleterious to the existing or 
designated uses of the waterbody. 

WQBEL 

Taste and Odor Producing 
Substances 

 Maximum Daily  
Shall not be present in amounts that 
will render any undesireable taste or 
odor to edible aquatic life. 

WQBEL 

Temperature    °F (°C) Maximum Daily 
135°F 

(57.2 °C) 

The discharge 
temperature shall 
not exceed 110°F 
(44°C). For the 
receiving water, 
the rate of 
temperature 
change shall not 
be more than 1°F 
per hour and shall 
not exceed a total 
of 5 °F in any 24 
hr. period except 
when due to 
natural causes. 

The discharge 
temperature 
shall not exceed 
104.7 °F (40.4 
°C). Further, the 
annual upper 
99th percentile 
temperature 
shall not exceed 
99 °F (33.5 °C). 
To comply with 
this limit, the 
temperature 
cannot exceed 
99 °F (33.5 °C) 
on more than 4 
days per year. 

 

Thallium ug/L Maximum Daily   0.47 WQBEL 

Total Suspended Solids mg/l 
Average Monthly 

Maximum Daily 
28 

30.0 

100.0 

30.0 

100.0 
WQBEL 

Total Residual Chlorine ug/l Maximum Daily  0.2 0.2 TBEL 

Turbidity NTU Maximum Daily 10.3 10 10 WQBEL 

Zinc ug/l Maximum Daily 40.4 50 50 WQBEL 

 
  



 

Effluent Limitations Table A-2 – Outfall 001A – A1 (Boiler Blowdown) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Flow mgd 
Average Daily 

Maximum Daily 
    

Total Suspended Solids mg/l 
Average Daily 

Maximum Daily 
16 

30.0 

100.0 

30.0 

100.0 
TBEL 

Total Suspended Solids kg/day 
Average Daily 

Maximum Daily 
 

11.4 

37.9 

11.4 

37.9 
TBEL 

Oil and Grease mg/l 
Average Daily 

Maximum Daily 
 

15.0 

20.0 

15.0 

20.0 
TBEL 

Oil and Grease kg/day 
Average Daily 

Maximum Daily 
 

5.7 

7.6 

5.7 

7.6 
TBEL 

pH S.U. 
Average Daily 

Maximum Daily 
6.2 - 9 6.0 – 9.0 6.0 – 9.0 TBEL 

Polychlorinated Biphenyls 
(PCBs) 

ug/l 
Average Daily 

Maximum Daily 
 

There shall be no discharge of 
Polychlorinated Biphenyl compounds 
such as those commonly used for 
transformer fluids. 

TBEL 

 
 
  



 

Effluent Limitations Table A-3 – Outfall 001A-A2 (Cooling Tower Blowdown Intermittent Unit 3&4) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Flow mgd 
Average Daily 

Maximum Daily 
    

Free Available Chlorine  
Average Daily 

Maximum Daily 
0.5 

0.2 

0.5 

0.2 

0.5 
TBEL 

Total Residual Chlorine  Maximum Daily  0.2 0.2 TBEL 

Total Zinc  
Average Daily 

Maximum Daily 
0.9 

1.0 

1.0 

1.0 

1.0 
TBEL 

126 Priority Pollutants  
Average Daily 

Maximum Daily 
 No Detectable Amount Allowed TBEL 

pH S.U. 
Average Daily 

Maximum Daily 
 6.0 – 9.0 6.0 – 9.0 TBEL 

 
 
  



Effluent Limitations Table A-4 – Outfall 001A-A3 (Gas turbine equipment drains and storm water runoff) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Flow mgd 
Average Daily 

Maximum Daily 
   TBEL 

Total Suspended Soilds mg/l 
Average Daily 

Maximum Daily 
 

30.0 

100.0 

30.0 

100.0 
TBEL 

Oil and Grease mg/l 
Average Daily 

Maximum Daily 
 

15.0 

20.0 

15.0 

20.0 
TBEL 

pH S.U. 
Average Daily 

Maximum Daily 
 6.0 – 9.0 6.0 – 9.0 TBEL 

 
  



Effluent Limitations Table A-5 – Outfall 001C (Wastewater from waste treatment plant, cooling tower 
and boiler blowdown, equipment drains and stormwater runoff, water from hydrostatic test performed 
in tanks, waters from the decantation tank and phreatic ground water) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

       

Effluent Flow 
m3/day 

(mgd) 
Maximum Daily   2801.2 (0.74) WQBEL 

2,4,6-Trichlorophenol ug/L Maximum Daily   -- WQBEL 

2,4- Dichlorophenol ug/L Maximum Daily   -- WQBEL 

2-Chlorophenol ug/L Maximum Daily   -- WQBEL 

2-Methyl-4,6-Dinitrophenol ug/L Maximum Daily   -- WQBEL 

Arsenic ug/L Maximum Daily   36.00 WQBEL 

BOD, 5-day (20ºC) mg/L Maximum Daily  30 30 
Existing Permit 

TBEL 

Cadmium  ug/L Maximum Daily   -- WQBEL 

Chemical Oxygen Demand mg/L Maximum Daily  100 100 TBEL 

Color  
Pt-Co 
Units 

Maximum Daily  
Shall not be altered by other than 
natural causes. 

WQBEL 

Copper  ug/L Maximum Daily   3.73 WQBEL 

Cyanide, Free  ug/L Maximum Daily   1.0 WQBEL 

Dissolved Oxygen  mg/L Maximum Daily  Shall not contain less than 4.0 mg/l. WQBEL 

Lead  ug/L Maximum Daily   8.52 WQBEL 

Mercury  ug/L Maximum Daily   0.051 WQBEL 

Nickel  ug/L Maximum Daily   8.28 WQBEL 

Nitrogen (NO3, NO2, NH3) ug/L Maximum Daily   -- WQBEL 

Oil & Grease   Maximum Daily  

The waters of Puerto Rico shall be 
substantially free from floating non-
petroleum oils and greases as well as 
petroleum derived oils and greases. 

TBEL 

Oil & Grease mg/L 
Average Monthly 
Maximum Daily 

  
15 

20 
TBEL 

Pentachlorophenol ug/l Maximum Daily   -- WQBEL 

pH 
standard 

units 
Maximum Daily  

Minimum 7.3 

Maximum 8.5 
WQBEL 

Polychlorinated Biphenyls 
(PCBs) (ug/L) 

ug/L Maximum Daily  

There shall be no discharge of 
Polychlorinated Biphenyl compounds 
such as those commonly used for 
transformer fluids. 

TBEL 

Silver (ug/L) ug/L Maximum Daily   2.24 WQBEL 



Effluent Limitations Table A-5 – Outfall 001C (Wastewater from waste treatment plant, cooling tower 
and boiler blowdown, equipment drains and stormwater runoff, water from hydrostatic test performed 
in tanks, waters from the decantation tank and phreatic ground water) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Solids and Other Matter  Maximum Daily  

The waters of Puerto Rico shall not 
contain floating debris, scum, or other 
floating materials attributable to the 
discharge in amounts sufficient to be 
unsightly or deleterious to the existing 
or designated uses of the waterbody. 

WQBEL 

Sulfates (ug/L) ug/L Maximum Daily   2,800 WQBEL 

Sulfide (Undissociated H2S) ug/L Maximum Daily   2 WQBEL 

Suspended, Colloidal or 
Settleable Solids 

mL/L Maximum Daily  

Solids from wastewater source shall not 
cause deposition in or be deleterious to 
the existing or designated uses of the 
waterbody. 

WQBEL 

Taste and Odor Producing 
Substances 

 Maximum Daily  
Shall not be present in amounts that 
render any undesirable taste or odor to 
edible aquatic life. 

WQBEL 

Temperature    °F (°C) Maximum Daily  

Except by natural causes, no heat may 
be added to the waters of Puerto Rico, 
which would cause the temperature of 
any site to exceed 90°F (32.2 °C) 

WQBEL 

Thallium ug/l Maximum Daily   0.47 WQBEL 

Total Suspended Solids mg/l Maximum Daily   
30 

100 
TBEL 

Turbidity NTU Maximum Daily   10 WQBEL 

 
  



Effluent Limitations Table A-6 – Outfall 001 – C1 (Wastewater Treatment Plant Effluent) 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Flow Mgd Maximum Daily 0.56 0.48 0.48  

Copper kg/day 
Average Daily 

Maximum Daily 
 

1.7 

1.7 

1.7 

1.7 
TBEL 

Iron kg/day 
Average Daily 

Maximum Daily 
0.1 

1.7 

1.7 

1.7 

1.7 
TBEL 

Total Suspended Solids kg/day 
Average Daily 

Maximum Daily 
8.2 

51.1 

170.4 

51.1 

170.4 
TBEL 

Oil and Grease mg/l 
Average Daily 

Maximum Daily 
7.8 

25.6 

34.1 

25.6 

34.1 
TBEL 

Free Available Chlorine mg/l 
Average Daily 

Maximum Daily 
 

0.2 

0.5 

0.2 

0.5 
TBEL 

Total Residual Chlorine mg/l Maximum Daily  0.2 0.2 TBEL 

Total Chromium mg/l 
Average Daily 

Maximum Daily 
 

0.2 

0.2 

0.2 

0.2 
TBEL 

Total Zinc mg/l 
Average Daily 

Maximum Daily 
0.1 

1.0 

1.0 

1.0 

1.0 
TBEL 

126 Priority Pollutants ug/l 
Average Daily 

Maximum Daily 
 No detectable amount allowed. TBEL 

pH S.U. 
Average Daily 

Maximum Daily 
7.4 - 8.5 Shall always lie between 6.0 – 9.0 TBEL 

 
  



Effluent Limitations Table A-7 – Outfall 002  storm water runoff 

  Effluent limitations 

Parameter Units 
Averaging 

period 

Highest 
Reported 

Value 
Existing limits 

Final  
limits 

Basis 

Chemical Oxygen Demand mg/L Maximum Daily 16 100 100  

Color  
Pt-Co 
Units 

Maximum Daily 
 

Shall not be altered by other than 
natural causes. 

WQBEL 

Dissolved Oxygen  mg/L Maximum Daily  Shall not contain less than 4.0 mg/l. WQBEL 

Lead  ug/L Maximum Daily   Monitor only WQBEL 

Mercury  ug/L Maximum Daily   0.051 WQBEL 

Nickel  ug/L Maximum Daily   Monitor only WQBEL 

Oil & Grease   

Maximum Daily 

5 

The waters of Puerto Rico shall be 
substantially free from floating non-
petroleum oils and greases as well as 
petroleum derived oils and greases. 

WQBEL 

Oil & Grease mg/L 
Maximum Daily 

 
15 

20 

15 

20 
TBEL 

pH 
standard 

units 

Maximum Daily 
6.5 – 8.9 

Minimum 7.3 

Maximum 8.5 

Minimum 7.3 

Maximum 8.5 
WQBEL 

Turbidity NTU Maximum Daily  10.0 10.0 WQBEL 

Polychlorinated Biphenyls 
(PCBs) (ug/L) 

ug/L 

Maximum Daily 

 

There shall be no discharge of 
Polychlorinated Biphenyl compounds 
such as those commonly used for 
transformer fluids. 

WQBEL 

Silver (ug/L) ug/L Maximum Daily   2.24 WQBEL 

Solids and Other Matter ug/L 

Maximum Daily 

 

The waters of Puerto Rico shall not 
contain floating debris, scum, or other 
floating materials attributable to the 
discharge in amounts sufficient to be 
unsightly or deleterious to the existing 
or designated uses of the waterbody. 

WQBEL 

Suspended, Colloidal or 
Settleable Solids 

ml/l 

Maximum Daily 

 

Solids from wastewater source shall not 
cause deposition in or be deleterious to 
the existing or designated uses of the 
waterbody. 

WQBEL 

Temperature    °F (°C) 

Maximum Daily 

80.4 °F 
(26.9 °C) 

Except by natural causes, no heat may 
be added to the waters of Puerto Rico, 
which would cause the temperature of 
any site to exceed 90°F (32.2°C) 

WQBEL 

Total Suspended Solids  
Maximum Daily 

5 
30.0 

100.0 

30.0 

100.0 
TBEL 

Turbidity NTU Maximum Daily   10 WQBEL 
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1 Introduction 

The Puerto Rico Electric Power Authority's (PREPA) Palo Seco Power Plant Complex (PSPPC) currently 

holds a National Pollutant Discharge Elimination System (NPDES) permit issued December 27, 1991 and 

expired February 28, 1997. PSPPC is located on the west coast of peninsula Punta Palo Seco, which 

separates Boca Vieja Cove from San Juan Bay. The facility withdraws cooling water from the Atlantic 

Ocean (via the Ensenada de Boca Vieja) through two shoreline cooling water intake structures  (CWIS) in 

Boca Vieja Cove and discharges to a canal (abandoned channel of the Bayamon River), which ultimately 

empties to San Juan Bay. As a result, the facility is subject to requirements under Clean Water Act 

(CWA) section 316(b). In November 1997, PSPPC submitted a section 316(b) Demonstration Study 

detailing impingement and entrainment (I&E) at the facility as part of its permit application (ENSR 

1997). EPA requested that Tetra Tech review the section 316(b) study (and other documents) to determine 

if additional technologies or operational measures are needed at the facility to reduce I&E in accordance 

with statutory requirements. 1  The results of the review are presented in this report.2 

1.1 Summary of Decision 
As currently configured and operated, the existing intake technology cannot be considered as Best 

Technology Available (BTA) for impingement reduction. Specifically, the current traveling screen debris 

return system is not designed or operated in a manner that minimizes injury and promotes the survival of 

impinged fish consistent with applicable regulations.  Recommended fish return system improvements 

necessary to increase survival of impinged fish are described later in this report.  With respect to 

entrainment, the existing sampling data is insufficient to fully characterize the scope of entrainment and 

definitively conclude whether a measurable impact is occurring.  Additional entrainment monitoring is 

recommended to inform such an analysis. 

1.2 Section 316(b) Requirements 
Under CWA section 316(b), NPDES permits must regulate cooling water intake structures at facilities 

that also have permitted discharges.  Section 316(b) requires that "the location, design, construction, and 

capacity of cooling water intake structures reflect the best technology available (BTA) for minimizing 

adverse environmental impact" to protect aquatic organisms from being killed or injured by impingement 

(being pinned against screens or other parts of a cooling water intake structure) or entrainment (being 

drawn into cooling water systems and subjected to thermal, physical or chemical stresses). 

USEPA promulgated national BTA requirements for all existing facilities on May 19, 2014. The Existing 

Facility Rule applies to existing power generating facilities and existing manufacturing and industrial 

facilities that are point sources and that use one or more CWISs to withdraw more than 2 million gallons 

per day (MGD) of water from waters of the U.S. and use at least twenty-five (25) percent of the water 

they withdraw exclusively for cooling purposes. As an existing electric generating facility with a DIF of 

close to 650 MGD, these requirements apply to PSPPC; see 40 CFR 125.91 for more information on the 

applicability criteria. The Existing Facility Rule establishes a framework for developing BTA 

requirements for both impingement mortality and entrainment, as described below. The Existing Facility 

                                                           
 

1 CWA section 316(b) requires that a facility employ the "best technology available to minimize adverse environmental impact" 

at cooling water intake structures. 
2 This review supplements a review conducted by Tetra Tech in September 2006, where EPA requested technical support in 

reviewing materials submitted by Palo Seco up to that time. Subsequently, PSPPC provided additional information on April 2012 

in a report entitled, Impingement Mortality & Entrainment Characterization Study and Current Status Report (PREPA 2012). 

This review incorporates the updated information. 
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Rule also establishes a process for facilities to collect and submit information to their permitting authority 

(in the case of PSPPC, USEPA Region II) to support development of appropriate NPDES permit 

requirements. 

1.2.1 Impingement Mortality 
The Existing Facility Rule provides seven compliance alternatives for reducing impingement mortality. 

These requirements are fully described at 40 CFR 125.94(c). In general, they are: 

• Operate a closed-cycle recirculating cooling system, as defined at 40 CFR 125.92; 

• Operate a cooling water intake structure with a design intake velocity of less than 0.5 feet per 

second through-screen velocity; 

• Operate a cooling water intake structure with an actual intake velocity of less than 0.5 feet per 

second through-screen velocity; 

• Operate an existing offshore velocity cap, as defined at 40 CFR 125.92; 

• Operate modified traveling screens, as defined at 40 CFR 125.92; 

• Operate a system of technologies, management practices and operational measures that optimizes 

impingement mortality; or 

• Achieve an impingement mortality annual performance standard. 

Each facility subject to the Existing Facility Rule must select one of the above compliance alternatives. 

1.2.2 Entrainment 
Under the Existing Facility Rule, a determination of BTA for entrainment is developed on a site-specific, 

best professional judgment (BPJ) basis by the permitting authority. The rule requires that facilities 

achieve the maximum reduction in entrainment warranted after consideration of several relevant factors 

specified in the rule. Facilities with an actual intake flow greater than 125 million gallons per day (MGD) 

must collect and submit certain information to the permitting authority to inform the BTA determination. 

These submittals are described in more detail below. 

1.2.3 Application Requirements 
Section 316(b) is implemented through NPDES permits. The Existing Facility Rule establishes 

requirements for a facility to submit materials as part of its NPDES permit renewal application. The 

permitting authority then reviews these materials and develops appropriate permit conditions for 

impingement mortality and entrainment. The specific permit application materials are described below. 

All existing facilities are required to complete and submit the following application studies: 

• Description of the source water body (§ 122.21(r)(2)); 

• Description of the cooling water intake structures (§ 122.21(r)(3)); 

• Characterization of the biological community in the vicinity of the cooling water intake structure 

(§ 122.21(r)(4)); 

• Description of the cooling water system (§ 122.21(r)(5)); 

• Identification of the facility’s chosen compliance method for impingement mortality (§ 

122.21(r)(6));  

• Description of any previously conducted entrainment performance studies (§ 122.21(r)(7)); and 

• Description of the facility’s operational status (§ 122.21(r)(8)). 

Facilities (such as PSPPC) that have an actual intake flow greater than 125 MGD must also submit the 

following studies: 
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• Entrainment characterization study (§ 122.21(r)(9)); 

• Comprehensive technical feasibility and cost evaluation study (§ 122.21(r)(10)); 

• Benefits valuation study (§ 122.21(r)(11)); 

• Non-water quality environmental and other impacts assessment (§ 122.21(r)(12)); and 

• Description of the peer review process for studies submitted under § 122.21(r)(10)-(12) ((§ 

122.21(r)(13)). 

Given that the permit for PSPPC has already expired, the permitting authority must establish a schedule 

for the above submittals. 

1.2.4 Threatened and Endangered Species 
The Clean Water Act and any requirements established pursuant to section 316(b) and the Existing 

Facility Rule are intended to supplement efforts to protect threatened and endangered species. Nothing in 

the Existing Facility Rule authorizes the take of a species protected by the Endangered Species Act. The 

facility and permitting authority are required to coordinate with the National Marine Fisheries Service 

and/or United States Fish and Wildlife Service to determine if any impact to threatened and endangered 

species may be occurring and, if so, how to address the operation of the cooling water intake structure. 

The permitting authority may develop additional requirements including (but not limited to) additional or 

more specific biological monitoring or additional technology requirements. 

A discussion of BTA and Existing Facility Rule implementation issues for PSPPC are discussed later in 

this report. 

2 Background 

This section includes a description of the facility, intake and receiving water, and intake structures. 

2.1 Facility Description 
PSPPC consists of two oil-fired 85 MW steam-electric generating units (Units 1 & 2), two oil-fired 216 

MW steam-electric generating units (Units 3 & 4), and six gas turbine generators with a combined output 

of 132 MW. The four steam-electric generating units employ a once-through cooling water system. 

PSPPC is a base load facility and is expected to continue to operate as a base load facility in the future. 

2.2 Location/Waterbody Description  
PSPPC is located at the western end of a peninsula that divides Boca Vieja Bay (Ensenada de Boca Vieja) 

to the north and west from San Juan Bay (Bahia de San Juan) to the east (Exhibit 1). Cooling water is 

withdrawn from the Atlantic Ocean via a shoreline structure located in the southeastern area of the Boca 

Vieja Bay and is discharged to the abandoned river bed of the Bayamon River which flows into the 

northwestern portion of San Juan Bay. 
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Exhibit 1. Palo Seco Power Plant intake and discharge locations. (ENSR 1977) 

 

2.2.1 Description of Intake Waterbody 
Boca Vieja Bay is a small semi-circular embayment on the Atlantic Ocean that lies immediately west of 

the entrance to San Juan Bay. The bay is bounded by the Isla de Bahia on the east and by Punta Silinas 

approximately 4 kilometers to the west. The peninsula separating the two waterbodies consists of the Isla 

de Cabras and a connecting causeway constructed in the 1950s. The peninsula, which extends nearly 3 

kilometers into the ocean from the mouth of the old Bayamon River, effectively separates the intake 

waterbody from the discharge waterbody. Water depths in the Boca Vieja Bay range from approximately 

10 to 16 ft in the vicinity of the intake and increase to depths over 20 ft towards the center of the bay 

(NOAA 2006). 

2.2.2 Description of Receiving Waterbody 
Historically, the Bayamon River discharged into Boca Vieja Bay, forming a large cuspate delta. Over 

time, west to east long-shore currents formed an emergent bar that diverted the Bayamon River into San 
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Juan Bay. As a result, sediment from the Bayamon River threatened to fill the channel into San Juan 

Harbor. In the 1970s, the US Army Corps of Engineers channelized the Bayamon River and diverted it to 

empty into Boca Vieja Bay. Only a small portion of the original freshwater flow from the lowland areas 

cut off by the river channelization flows into the old river channel, which today serves as the discharge 

channel for PSPPC. The majority of the flow volume through the river is the facility’s discharge. The 

length of the channel from the plant to the discharge into Bahia de San Juan is approximately 1320 yards. 

The discharge canal still possesses the natural irregular contours formed by the river and is lined by 

mangroves. Channel widths vary from 20 ft at the plant discharge point to a maximum of 300 ft; depths in 

the channel range from 2 to 9 ft. Tidal elevations vary approximately 2 ft. A shallow sediment sill located 

at the mouth of the channel prevents flow reversal in the river, which can be caused by tidal influence or 

wind-driven currents. 

The San Juan Bay is located on the north coast of Puerto Rico and encompasses an area of approximately 

5.79 square miles (15 square kilometers). The mouth of San Juan Bay is 0.5 miles across and up to 40 feet 

deep. The bay extends 3 miles landward from the mouth. The depth ranges from a few feet to 20 feet and 

reaches a maximum of 40 feet within the dredged channels. The mean tide range is 1.6 feet. Water depth 

in the vicinity of the discharge is generally in excess of 30 feet, such that the water is quite deep in 

relation to the normal tidal range of 1.6 feet. Waters of San Juan Bay are classified as “SC – coastal 

waters intended for uses where the human body may come in indirect contact with the water (e.g. fishing 

and boating) and for use in propagation and preservation of desirable species” by the Puerto Rico 

Environmental Quality Board (EQB). 

The San Juan Bay is a highly disturbed environment due to heavy ship traffic (the bay is a major deep-

water port), industrialized shoreline, domestic sewage discharges, and dredging activities. The natural 

shoreline has been greatly altered by filling, bulkheading, piers, and industrial development. Most of the 

natural bottom of the Bahia de Puerto Nuevo has been altered by dredging to create the Army terminal 

turning basin, Army terminal channel, and Puerto Nuevo channel. Water quality has degraded due to both 

point and non-point sources. Point sources are primarily industrial wastewater discharges. Non-point 

sources include chemical spills, urban runoff from agricultural, industrial and residential areas, and 

contamination associated with dredging. High turbidity and bacterial contamination are the two most 

serious water quality problems. Fecal coliform counts continue to exceed water quality standards, 

especially in canals and rivers surrounding the bay (numerous non-sewered residences are located in the 

area). Sediments of San Juan Bay contain heavy metals, pesticides, and petroleum constituents. 

2.3 Cooling Water Intake Structure Description 
The intake consists of two intake bays, one for Units 1 & 2, and one for Units 3 & 4. Each bay is bordered 

and separated by three rock jetties. For both intakes, the intake technology sequence starts with trash 

racks (7-inch spacing) at tunnel inlets, followed by multiple rectangular intake tunnels, trash racks (2-inch 

openings) located near the end of each tunnel, followed by multiple dual flow traveling screens each 

followed by single speed intake pumps. There are common plenums that allow for flow redistribution 

within each intake between the tunnels and the traveling screens and between the traveling screens and 

the pumps. Exhibit 2 provides a summary of the cooling system technology specification/performance 

data. 

Exhibit 2. Cooling Water System Data 

Intake Units 1 & 2 Units 3 & 4 

Inlet Velocity—Low Tide 1.1 ft/sec 2.3 ft/sec 

Inlet Velocity—High Tide 0.86 ft/sec 1.96 ft/sec 
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Exhibit 2. Cooling Water System Data 

Intake Units 1 & 2 Units 3 & 4 

Number of Tunnels/Traveling Screens 3 7 

Reported Mean Through-screen Velocity for Traveling 

Screens 

0.5 ft/sec 0.77 ft/sec 

Number of Pumps (including one backup each) 3 5 

Total Pumping Capacity (excluding backup) 97,400 gal/min 

(gpm)(140 million 

gallons per day 

(MGD)) 

356,000 gpm (513 

MGD) 

Range of Monthly Average Total Condenser Flow (May 

1996 through May 1997) 

362 – 645 MGD 

Screen Mesh Size 0.1 in 0.1 in 

Calculated Temperature Increase at Full Load 18.2 °F 12.8 °F 

Combined Temperature Increase at Full Load 14.2 °F 

 

The double-entry single-exit traveling screens are constructed of smooth wire mesh panels with 1/10-

inch3 square openings and fish troughs. Debris is washed off the screens by a high pressure spray and is 

combined in a concrete trough which transports fish and debris to the condenser outlet tunnel which 

discharges through Outfall 001A. The screen debris wash water trough also receives other miscellaneous 

wastestreams including cooling tower blowdown (intermittent), boiler blowdown (intermittent), and 

miscellaneous wastewater. As a result, impinged organisms are subjected to the high pressure spray, then 

exposed to any pollutants from the other waste streams, and finally discharged into the condenser effluent 

with exposure to the heated condenser water occurring for an extended period until the effluent stream 

finally exits the old Bayamon River channel. Currently the traveling screens are operated continuously. 

  

                                                           
 

3 Recent documents indicate mesh has 1/10 inch openings but previous documents have indicated 1/8 inch openings. 
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3 Impacts of Existing Intake Structure 

PSPPC’s CWIS is located along the southeast shore of Ensenada de Boca Vieja. Ensenada de Boca Vieja 

is a relatively shallow bay on Puerto Rico’s northern coast, with an aerial extent of approximately 3.8 

square miles. It extends a maximum of 1.5 miles from its mouth to its southern shoreline and is 

approximately 2.5 miles wide. The bay is bounded by two peninsulas, Isla de Cabras to the east and Punta 

Salinas to the west. Depths vary from a few feet up to 30 feet in the bay, and increase steeply (e.g., to 150 

feet) in the Atlantic Ocean outside the mouth of the bay. Ensenada de Boca Vieja receives freshwater 

inflow (from the diverted Bayamon River channel) that is typically low but varies dramatically with local 

precipitation. Water circulation in the bay is characterized by strong water currents and tidal exchange; 

therefore, residence times for waters of the bay are relatively short. The eastern portion of Ensenada de 

Boca Vieja has notable living habitat structures provided by macroalgae and seagrasses. Coral reefs are 

limited in the bay by strong wave action and high sediment loads. More extensive “rock reefs” are present 

in the deeper portions of the area near the intake (Raytheon 1994). 

The fishes of San Juan Bay have been reported by PRWRA (1976), PREQB (1983), Stoner and Goenaga 

(1987), and ENSR (1997). An approximate total of 45 fish taxa are known to have been collected from 

south east San Juan Bay (United Engineers 1983). A small subsistence-type commercial fishery exists in 

the Palo Seco area; however, the primary local fishery grounds are located offshore of San Juan Bay and 

Ensenada de Boca Vieja. In Ensenada de Boca Vieja, a recreational fishery exists for snook 

(Centropomus spp.), mojarra (Gerreidae), yellow snapper (Ocyurus chrysurus), and tarpon (Megalops 

atlanticus) (United Engineers 1983). Contemporary studies of Ensenada de Boca Vieja fishes and 

invertebrates and the impingement/entrainment impacts associated with PSPPC’s intake include reports 

prepared by Raytheon (1994), Raytheon (1997), and ENSR (1997). The following sections consider the 

sampling methodologies and results of these studies to assess potential impacts from PSPPC’s intake. 

3.1 Impingement 
Evaluations of impingement mortality are limited to three studies from September 1976 through February 

1977 (PRWRA 1977), December 1993 through October 1994 (ENSR 1997), and August 2010 through 

June 2011 (PREPA 2012). The following details the results of these studies. 

3.1.1 Historic Data 
 

The PRWRA (1977) survey conducted 24-hour sampling every two weeks, resulting in 10 samples.  

Fifty-seven (57) fish were collected during the surveys, with 47 specimens partially decayed (i.e., 

apparently dead before impingement).  The majority of impinged fishes were sardines (Engraulidae) and 

cutlassfish (Trichiurus lepturus) (United Engineers 1983).  The 1976/77 results are provided for 

historical perspective; however, their applicability and utility for current consideration is limited 

due to the fact that PSPPC traveling screens were fitted with 3/4-inch mesh at the time of the surveys 

(versus current 1/4-inch mesh).   

The ENSR (1997) study consisted of six sampling events (December, February, April, June, 

August, and October). A frame and screen device, using 1/4-inch mesh to match the traveling screen, 

was constructed to fit into the screen wash trough to collect material washed from the traveling screens.  
The collection devices were inspected over a 24-hour period during each of the sampling events and 

impinged invertebrates were collected, sorted, identified, and enumerated.  Over the period of study, 20 

orders of invertebrates (Exhibit 3), and 9,514 fish representing 46 families (Exhibit 4) were collected. 
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Impinged invertebrates comprised three classes of mollusks (cephalopods, gastropods, and bivalves), 

polychaete annelids, arthropods, and decopods (Exhibits 5 and 6).  Molluscs were the most common 

invertebrate group (mostly gastropods), followed by polychaetes (8 families of worms collected), and 

arthropods.  Decapods were well-represented in samples, with up to 10 species of shrimp, 26 species of 

crab, and 1 species of lobster impinged.  Crevice skulling crab (Cronius timudulus) was the most 

common crab, with an average of 266 individuals impinged per day (maximum: 914 per day in 

February, 1994).  Other commonly impinged invertebrates include Coastal mud shrimp (Upogebia 

affins; average 107 impinged per day) and Caribbean spiny lobster (Panulirus argus; maximum 

133 impinged per day in February, 1994). 

Fish impingement ranged from 476 per day in December 1993 to 3,392 per day in June 1994 (average: 

1,586 fish per day).  Individuals of the anchovy family (Engraulidae) were most frequently 

impinged, averaging 780 fish per day (total: 4,673) (Exhibits 7 and 8).  Second in abundance were 

bonefish (Albulidae), averaging 210 individuals impinged per day.  Other commonly impinged species 

include ladyfish (Elopidae) (92/day), mojarras (Gerreidae (89/day), puffers (Tetradontidae) 

(65/day), and herrings (Clupeidae) (46/day). 

Data for species with high daily impingement rates, were converted average to annual estimates.  Results 

indicated that annual impingement losses for anchovies were slightly less than 5 percent of the 

Ensenada de Boca Vieja population.  Atlantic thread herring and all Clupeidae, spotfin mojorras and all 

Gerreidae, and spiny lobster impingement rates were compared to local (annual) commercial catches, 

and losses were found to be equal to 2.5, 4 and 50 percent of the local commercial catch rate, 

respectively. 
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Exhibit 3. Invertebrates impinged at the Palo Seco CWIS during five sampling event 
between February and October 1994. Figure scanned from ENSR (1977). 
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Exhibit 3. Invertebrates impinged at the Palo Seco CWIS during five sampling event 
between February and October 1994. Figure scanned from ENSR (1977). 
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Exhibit 4. Fish impinged at the Palo Seco CWIS during six sampling event between 
December 1993 and October 1994. Figure scanned from ENSR (1977). 
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Exhibit 4. Fish impinged at the Palo Seco CWIS during six sampling event between 
December 1993 and October 1994. Figure scanned from ENSR (1977). 
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Exhibit 4. Fish impinged at the Palo Seco CWIS during six sampling event between 
December 1993 and October 1994. Figure scanned from ENSR (1977). 

 

 

Exhibit 5. Daily and annual impingement rates for invertebrates collected during 1994 
surveys at the Palo Seco CWIS. Figure scanned from ENSR (1977) 
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Exhibit 6. Number of invertebrates impinged per day during 1994 surveys at the Palo Seco 
CWIS. Figure scanned from ENSR (1977). 
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Exhibit 7. Daily and annual impingement rates for fishes collected during 1993-1994 
surveys at the Palo Seco CWIS. Figure scanned from ENSR (1977). 
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Exhibit 8. Number of fish impinged per day during 1994 surveys at the Palo Seco CWIS. 
Figure scanned from ENSR (1977). 

 

Survival estimates were not available for fish or invertebrates impinged on PSPPC screens; however, 

considering screenwash conditions and the physical design of the fish conveyance/return system, 

survival is expected to be low. Impingement sampling was only conducted for one year and had a limited 

number of samples, suggesting that impingement impacts may not have been fully characterized. 

3.1.2 Current Data 
A contemporary impingement survey was conducted from August 2010 through June 2011 using a total 

of six bi-monthly sampling events during daytime (1300 to 1700) and nighttime (2000 to 2400) periods 

(PREPA 2012). Samples were collected from Units 3 and 4 using a 1/16-inch mesh bags attached to the 

fish return of each screen. Collections were made approximately every 20 minutes. All fish, brachyuran 

crabs, penaeid shrimp and spiny lobsters were sorted, identified, and assessed as live, dead, or injured. A 

subset of 30 individuals from each taxonomic group were weighed (grams) and measured (millimeters). 

With exception to larval fish, which were retained and preserved with formalin for laboratory 

identification, all specimens were returned to the fish return sluiceway. 

A total of 3,119 fish and shellfish comprising 38 families were collected over the course of the study, 

ranging from 3 specimens collected in February to 1,397 specimens in June (mean = 260 specimens per 

sample period) (Exhibit 9). Engraulidae (anchovies) and Clupeidae (herrings, sardines, and shad) were 

most commonly encountered, representing 85 percent (2,657 individuals) of impinged specimens. Species 

of the families Tetraodontidae (puffers), Albulidae (bonefish), and Gerreidae (mojarras) were the next 

most commonly collected fishes, with 49, 46, and 41 specimens, respectively. The vast majority of 
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impinged specimens were juveniles, as approximately 93 percent of fish were less than 60mm in length 

(mean = 35.7mm) and 81 percent of shellfish were less than 30mm (mean = 21.2mm; carapace length) 

(Exhibit 10). 

Survival of impinged specimens, excluding larval fish, was 28 percent. Survival of larval fish was 

reported as follows: “Virtually no larval fish collected during the impingement study survived the 

collection and sortation process.” Thus, it is assumed larval survival is zero. The rate of impingement 

among species common to both the 1993/94 and 2010/11 studies was compared using a nonparametric 

Wilcoxin Signed Ranks Test. All comparisons (fish impingement, shellfish impingement, and total 

impingement) were not significant at p = 0.05 and, thus, indicate no change between current and historic 

sampling efforts. 
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Exhibit 9. Summary of the number of fish and shellfish impinged per sampling period at the 
Palo Seco Power Plant (2010-2011). Figure scanned from PREPA (2012). 
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Exhibit 9. Summary of the number of fish and shellfish impinged per sampling period at the 
Palo Seco Power Plant (2010-2011). Figure scanned from PREPA (2012). 

Exhibit 10. Length summary for impinged organisms at the Palo Seco Power Plant (2010-
2011). Figure scanned from PREPA (2012). 
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Exhibit 9. Summary of the number of fish and shellfish impinged per sampling period at the 
Palo Seco Power Plant (2010-2011). Figure scanned from PREPA (2012). 
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3.1.3 Impingement Overview 
Fish community and impingement data presented in the aforementioned studies have limited applicability 

at PSPPC. Fisheries studies of Ensenada de Boca Vieja and San Juan Bay were last conducted between 

1973 and 1994, thus providing composition and abundance information that is, at a minimum, nearly 20 

years old. These data, while valuable for comparative purposes with more contemporary community 

surveys, are inappropriate in reference to quantifying the effect of impingement mortality. Similarly, the 

documentation of rare, threatened, and endangered species only relies on incidental catches during these 

early studies. 

Impingement mortality, as reported in PREPA (2012), is 100 percent for larval fish and 78 percent for all 

organisms, excluding larval fish. The authors suggest initial survival is likely to be higher under normal 

operating conditions, but fail to provide evidence to support that assertion. Sampling or handling 

mortality is not quantified, nor is there any information on latent mortality of impinged organisms. 

Similarly, the fish return system, in which screen wash is collected in a trough and sluiced to a common 

discharge point through the cooling water discharge line, exposes fish to wide temperature fluctuations 

and displaces them (via the Bayamon River) from of Ensenada de Boca Vieja to San Juan Bay.  

3.2 Entrainment 

3.2.1 Historic Data 
Historical entrainment data were available from October 1993 through November 1994, and were 

collected as part of PSPPC’s 316(a) and (b) demonstration studies (ENSR 1997). Taxonomic 

composition, abundance, and temporal/spatial patterns were based on results from monthly (day and 

night) sampling events at the intake and outfall. Entrainment samples were collected by deploying a 0.5-

meter diameter plankton net and allowing it to drift into the intake structure. Triplicate samples were 

collected using 202-micron mesh nets and a single sample was collected with a 50-micron mesh net 

during daylight and dark hours on each of the sampling event dates. Each deployment involved 

suspension of the net for 2-10 minutes near the center of the channel and below the water surface. All 

entrained organisms were identified to the lowest feasible taxon (e.g., ichthyoplankton were generally 

identified to family level) and were reported as densities per 100 cubic meters of water. 

Results showed that fish egg and larval densities were highest at night in Ensenada de Boca Vieja source 

waters, with a maximum taxa richness value (for fish larvae in the bay) of 34 species. Over 50 larval fish 

taxa were collected in PSPPC entrainment nets (202- and 500-µm mesh) (Exhibit 11). Consistent with 

results from the source water, egg and larval densities were highest at night (Exhibit 12). Maximum 

entrainment densities ranged from 1,881 eggs per 100 cubic meters in day samples, to 9,890 eggs per 100 

cubic meters during dark hours. Densities for pre-flexion larvae ranged from 17/100m3 to 412/100m3 in 

day samples, and from 26/1003 to 1,555/1003 in night samples. Post-flexion larval densities ranged from 

0/1003 to 49/1003, and 10/1003 to 556/1003 in day and night samples, respectively. Both pre- and post-

flexion larvae were dominated by gobies (Gobidae), herrings and sardines (Clupeiformes), and anchovies 

(Engraulidae). ENSR (1997) constructed an entrainment model and calculated equivalent adult losses 

based on ichthyoplankton survey results. The equivalent adult model predicted losses of 1.01 million 

anchovies, 95,000 gobies, and 51 jacks due to entrainment through PSPPC’s CWIS.4 

                                                           
 

4 The 316(b) Phase II rule used an adult equivalent model to calculate impingement and entrainment losses from the operation of 

CWISs.  See 69 FR 41655. 
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Exhibit 11. List of larval fish taxa collected from the Palo Seco Power Plant intake, outfall, 
and source waters during 1993-1994 surveys. Figure scanned from ENSR (1997). 
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Exhibit 11. List of larval fish taxa collected from the Palo Seco Power Plant intake, outfall, 
and source waters during 1993-1994 surveys. Figure scanned from ENSR (1997). 
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Exhibit 12. Entrainment densities (number per 100m3 for taxa collected during day and 
night sampling events at the Palo Seco CWIS October 1993 – November 1994 surveys. 

Figure scanned from ENSR (1997). 

 

 

The temporal distribution of fish egg abundance in entrainment samples indicates a nearly continuous 

pattern of fish reproduction/spawning in Ensenada de Boca Vieja (Exhibits 13 and 14). Monitoring results 

also demonstrated continuous temporal presence of fish larvae throughout the study period. 
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Exhibit 13. Abundance and temporal distribution of fish eggs and larvae collected (using 
202µm mesh nets) during October 1993 – November 1994 entrainment surveys at the Palo 

Seco CWIS and outfall. Figure scanned from ENSR (1997). 
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Exhibit 14. Abundance and temporal distribution of fish eggs and larvae collected (using 
500µm mesh nets) during October 1993 – November 1994 entrainment surveys at the Palo 

Seco CWIS and outfall. Figure scanned from ENSR (1997). 

 

 

3.2.2 Current Data 
Paired entrainment samples (202µm and 500µm , 0.5-meter diameter plankton  nets) were collected 

simultaneously in front of the travelling screens (intake location) and at Outfall 001 (discharge location) 

during daytime (1300 to 1700) and  nighttime (2000 to 2400) periods from August 2010 through June 

2011.  Nets were deployed at each sampling location until the target filtered volume (100 m3) was 
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achieved. The entrained specimens were retained for laboratory identification to the lowest practicable 

taxonomic level and preserved using 10 percent buffered formalin. A total of 16 duplicate samples were 

collected and split evenly by mesh size and between the two sampling locations (i.e., 4 samples by mesh 

size and location). 

A total of 14 larval fish taxa were identified during entrainment sampling, with larvae most often 

represented by Clupeaformes and Gobiidae at the intake and Engraulidae, Clupeaformes and Gobiidae at 

the discharge (see Exhibits 15 and 16). Density of entrained individuals was generally higher during 

nighttime sampling at both locations, regardless of mesh size. However, with exception of daytime 

samples collected with 500µm nets, intake densities were greater than those collected at the discharge. 

Conversely, those individuals collected at the intake averaged 7.0mm compared to those from the 

discharge at 7.9mm (see Exhibit 17). 

Fourteen (14) duplicate samples were available for analysis due to the loss of two samples during 

processing. Results indicate high variability between primary and duplicate sample pairs, with densities 

varying from +274 percent to -100 percent. The mean difference among samples was 5 percent. 

Entrainment data from the 2012 study were compared to 1993/94 data using a nonparametric Wilcoxin 

Signed Ranks Test. Analyses were limited to taxa common to both studies and to those samples collected 

during February, March, April, June, August, October, and December. Results indicate that 5 of 8 

comparisons were significantly different; however, there were discrepancies regarding which study 

returned higher densities. Historic densities were higher for the 202µm collections for daytime samples at 

both sampling locations and during nighttime collections at the discharge. The current study densities 

were significantly higher for the 500µm collections at only the discharge location for both day and night 

sampling. 
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Exhibit 15. Entrainment at the intake (top table) and discharge (bottom table) locations 
using 202µm mesh nets (ind./100m3) at the Palo Seco Power Plant. Figure scanned from 

PREPA (2012). 
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Exhibit 16. Entrainment at the intake (top table) and discharge (bottom table) locations 
using 500µm mesh nets (ind./100m3) at the Palo Seco Power Plant. Figure scanned from 

PREPA (2012). 
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Exhibit 17. Entrainment fish length summaries for total samples (top table), discharge only 
(middle table) and intake only (bottom table) locations at the Palo Seco Power Plant. Figure 

scanned from PREPA (2012). 
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3.2.3 Entrainment Overview 
PSPPC’s CWIS configuration results in translocation of entrained organisms into the San Juan Bay 

ecosystem. Organisms that survive entrainment are removed from Ensenada de Boca Vieja, discharged 

into Old Bayamon River Bed, and transported to the mouth of San Juan Bay. Once in the bay, they are 

subject to tidal flushing near the mouth into the bay or enter the near-coastal ecosystem. In their 

assessments, ENSR (1997) assumed fish egg entrainment mortality to be 100 percent; however, they 

assumed that larval fish entrainment mortalities were 50 percent, applying a zooplankton 72-hour survival 

study value from studies conducted at San Juan Power Plant (ENSR 1997). 

The rates of entrainment reported were often low enough that population-level impacts might not be 

expected. However, the rates of entrainment are of concern due to the continuous nature and periodically 

reported high levels of entrainment at this facility. Also of concern is the fact that existing information on 

entrainment rates is based on only one year of sampling. Efforts should be made to more fully 

characterize entrainment rates. 

Additionally, the assumptions regarding larval entrainment survival are questionable, considering that 

zooplankton survival values were applied to ichthyoplankton, and that the supporting studies were 

conducted at the San Juan Power Plant CWIS not PSPPC. 

 

4 Technical Basis 

To meet section 316(b) requirements, a facility must employ CWISs that "reflect the BTA for minimizing 

adverse environmental impact." As discussed above, PSPPC is subject to the Existing Facility Rule, 

which establishes BTA requirements that the facility must achieve. For impingement mortality, the 

current configuration does not meet BTA. For entrainment, the facility must submit several studies that 

will enable EPA Region II to make a BTA determination using BPJ. These requirements will be 

implemented through PSPPC’s NPDES permit via a compliance schedule. Below is a discussion of the 

technical basis for these requirements.  

4.1 Additional Data Collection Under the Compliance Schedule 
Under the compliance schedule set forth in this permit, PSPPC will develop and submit the appropriate 

information related to compliance with impingement mortality and entrainment requirements. Included in 

these submittals is a document in which PSPPC will select its preferred approach for achieving 

compliance with the impingement mortality requirements. Once a BTA determination has been reached 

by EPA Region II, PSPPC will be required to implement this approach; these requirements could include 

the installation of new technologies, adjustments to existing technologies, or other activities. Consistent 

with the Existing Facility Rule, the compliance deadlines for impingement mortality and entrainment 

have been synchronized; requirements for both will go into effect once EPA Region II has reached a BTA 

determination for entrainment.5 EPA Region II expects that these requirements would likely be included 

in the facility’s next permit renewal process in 2019, if not sooner. 

See Section 5 below for a more detailed discussion of the specific elements of the compliance schedule. 

                                                           
 

5 This synchronization prevents a facility from implementing a given impingement mortality option, only to discover a few years 

later that entrainment requirements are also needed and an entirely different approach would have been more appropriate. 
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4.2 Impingement Mortality 
The existing traveling screens include some but not all features of the modified traveling screen 

technology that is considered a candidate BTA technology for impingement mortality in the Existing 

Facility Rule. The existing screens include fish buckets to hold and protect impinged fish carried to the 

top of the screen and operate at a relatively low average through-screen velocity that should help 

minimize injury to fish. However, impinged aquatic organisms must endure a high pressure spray, and are 

then combined with other waste streams and discharged along with the condenser effluent.  

To achieve 316(b) compliance with impingement mortality requirements, PSPPC must select and 

implement one of seven compliance alternatives. As noted above, PSPPC’s current configuration does not 

meet any of these seven alternatives. As part of the permit application process, PSPPC is required to 

evaluate these options and select one for compliance. 

4.2.1 Compliance Alternatives for Impingement Mortality in the 
Existing Facility Rule 

Each intake at the facility, or both intakes combined, must comply with the impingement standard 

through one of seven alternative compliance methods. 

1) Operate a closed-cycle recirculating system as defined at § 125.92 – Closed-cycle recirculating 

cooling systems can reduce a facility’s intake flow by over 90%, reducing both the impingement 

and entrainment at a facility by an equivalent amount.6 Closed-cycle systems have been identified 

by EPA as a best-performing technology for reducing impingement and entrainment. However, 

these cooling systems can also be challenging to install and may not be appropriate at all 

facilities. 

2) Operate a cooling water intake structure that has a maximum through-screen design intake 

velocity of 0.5 fps – Reducing the intake velocity can be a highly effective method for reducing 

impingement, and by extension, impingement mortality.7 

3) Operate a cooling water intake structure that has a maximum through-screen intake velocity of 

0.5 fps – As noted above, reducing the intake velocity (here calculated using the actual intake 

flow as the basis) can provide significant reductions in impingement. 

4) Operate an offshore velocity cap as defined at § 125.92 that is installed before effective date of 

the rule – The combination of using a control technology with an intake located far offshore can 

produce reductions in organisms densities (and therefore impingement mortality) that are 

approximately equivalent to the impingement mortality performance standard. 

5) Operate a modified traveling screen that the Director determines meets the definition at § 125.92 

and that the Director determines is the best technology available for impingement reduction – 

Numerous studies have shown that modified traveling screens can achieve high rates of 

impingement survival. This technology was the basis for the impingement mortality performance 

standard in the Existing Facility Rule. 

6) Operate any other combination of technologies, management practices and operational measures 

that the Director determines is the best technology available for impingement reduction – This 

alternative may include any combination of technologies where the combined effect of estimated 

impingement mortality reductions from more than one component is determined to be equal to or 

greater than the impingement mortality performance standard. Technologies can include flow 

                                                           
 

6 EPA assumed a reduction of unit flow would lead to an equivalent reduction in organisms impinged or entrained.  
7 EPA estimates the reduction to be well over 90%.  
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reduction, fish avoidance technologies, scheduling of maintenance downtime to coincide with 

increased biological activity, wedgewire screens, etc. 

7) Achieve the specified impingement mortality performance standard – In the Existing Facility 

Rule, EPA calculated a numeric performance standard for impingement mortality and established 

a process for long-term compliance monitoring. A similar arrangement could be developed for 

PSPPC. 

4.2.2 Upgraded Fish Return 
To be most effective, a fish return should be designed to minimize injury to the fish, return fish to the 

source waterbody, and discharge at a location that minimizes predation and recirculation back into the 

intake. PSPPC’s current fish return discharges to a condenser discharge tunnel and is combined with other 

wastestreams, exposing the fish to significantly increased temperatures and other pollutants for a 

prolonged period. At a minimum, EPA Region II expects that PSPPC’s selected compliance alternative 

will address this concern. 

4.2.3 Very Low Impingement 
The Existing Facility Rule may include a provision for facilities that only impinge a very small number of 

fish.8 Sometimes referred to as “de minimis,” this provision would allow the permit writer to waive 

impingement mortality requirements in light of the costs associated with saving such a limited number of 

fish. At this time, it is not clear if this provision will be included in the final rule, how it will be 

implemented, or whether PSPPC’s levels of impingement would be appropriate to consider under this 

provision. As a result, no further assessment of this provision is necessary. 

4.3 Entrainment Reduction 
Entrainment requirements will be developed on a BPJ basis, using information submitted by PSPPC 

under the terms of the compliance schedule. A variety of technologies and operational measures exist and 

should be examined for their feasibility to be implemented at PSPPC. 

Currently, PSPPC’s traveling screens employ 1/10 inch (2.5 mm) mesh. This smaller mesh size is capable 

of reducing entrainment of larger larvae and smaller juveniles but not most eggs and small larvae. In the 

Existing Facility Rule, entrainment is defined as organisms that would pass through a sieve with a 

maximum opening of 0.56 inches (same as ½ x ¼ in mesh). Since the existing screens have a maximum 

opening of 0.14 inches, a portion of the organisms collected on the screens would have otherwise been 

entrained through a larger size screen mesh (sometimes referred to as “entrainable organisms”). PSPPC’s 

analysis of entrainment options can include consideration of this issue, provided that adequate biological 

or technical data (e.g., impingement survival rates for small organisms) is presented. 

4.4 Interim BTA Requirements 
As deemed necessary, EPA Region II can also develop interim requirements during the period when a 

BTA determination is under development (i.e., while the studies required under the compliance schedule 

are being completed). At this time, no interim measures (above and beyond those established in the 

compliance schedule) have been identified as appropriate for PSPPC. 

Structural changes (such as installing new screens) can be used as an interim measure; however, as 

described in the Existing Facility Rule, it is often preferred to synchronize the compliance activities for 
                                                           
 

8 EPA did not define a threshold value but the preamble implies that this value would be on the order of several fish per day. EPA 

did not adopt several industry suggestions for much higher numbers of individual organisms or biomass. 
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impingement mortality and entrainment, even if solutions for one (typically impingement mortality) may 

be implemented more quickly. This approach minimizes the risk that a solution for impingement 

mortality is decided upon and installed, only to be made partially or wholly obsolete by the subsequent 

solution for addressing entrainment. In cases such as PSPPC, the delay for submitting additional materials 

to assess entrainment requirements is relatively short. 

Interim requirements involving operational changes or additional monitoring were also considered. 

Examples of these changes that are relatively easy to implement, do not result in significant increases in 

costs, and are not permanent changes or preclude future decision-making would be: 

• Conduct a study to examine the feasibility and possible designs for relocating the fish return from 

the discharge canal to the source water. This could include a conceptual engineering design for 

crossing the road and selection of a discharge location that would minimize re-impingement and 

predation. 

• Operate traveling screens on a continuous basis 

• Align maintenance outages with higher E season 

• Specific limit on daily, monthly, or annual intake flow 

• Monitoring for unusually large impingement events 

• Additional inter-related studies (e.g., examine thermal tolerances for fish in discharge canal) 

None of these items was found to be appropriate for PSPPC. In some cases, the information will be 

collected by the studies in the compliance schedule. In other cases, the interim requirements may place 

unnecessary strain on the existing equipment that it was not designed to handle. In other cases, the costs 

for such interim requirements (including less quantifiable costs such as limitations on operations or 

electricity generation) are too high for such a brief period. 

5 Recommendations 

As described in this report, PSPPC is currently not compliant with section 316(b) requirements for either 

impingement mortality or entrainment. Under the recently promulgated Existing Facility Rule, PSPPC 

must submit several documents to 1) select a compliance path for impingement mortality and 2) provide 

information to allow the permitting authority to make an appropriate BTA determination for entrainment. 

As a result, USEPA Region II should incorporate language into a renewed NPDES permit for PSPPC that 

establishes a compliance schedule for PSPPC to submit the materials required by the Existing Facility 

Rule. 

5.1 Compliance Schedule 
A suggested compliance schedule is provided below and considers the materials that have already been 

developed by PSPPC and how they might be used to fulfill the information submittal requirements. While 

the permitting authority has wide discretion in determining an appropriate compliance schedule, PSPPC 

has already completed much of the necessary work, suggesting that an extended schedule is unlikely to be 

necessary. Exhibit 18 below outlines the application requirements, with an assessment of whether 

materials that have already been developed will satisfy these requirements. If so, then there is little effort 

required of PSPPC to develop these materials and a short compliance schedule may be warranted. 

Consistent with the Existing Facility Rule, this compliance schedule also aligns the implementation 

schedules for complying with impingement mortality and entrainment requirements. 
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Exhibit 18. Comparison of Existing Documents to Application Requirements 

Regulatory Requirement Existing  Notes 

Description of the source water 

body 

(§ 122.21(r)(2)) 

• Impingement Mortality & Entrainment 

Characterization Study and Current 

Status Report (2012) 

• Biological Evaluation for the Palo Seco 

Power Plant (2005) 

• Section 316(a) and (b) Demonstration 

Palo Seco Power Plant (1997) 

• Palo Seco Power Plant Draft Final 316 

Plan of Study (1993) 

• Palo Seco Power Plant 316(a) 

Reopener Clause Plan of Study (1992) 

• This document provides a recent 

description of the source water. 

 

• This document provides a brief 

description of the source water. 

• This document, while dated, 

provides information on the source 

water. 

• This document, while dated, 

provides information on the source 

water. 

• This document, while dated, 

provides information on the source 

water. 

Description of the cooling water 

intake structures 

(§ 122.21(r)(3)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• Biological Evaluation for the Palo 

Seco Power Plant (2005) 

• Section 316(a) and (b) 

Demonstration Palo Seco Power 

Plant (1997) 

• Palo Seco Power Plant Draft Final 316 

Plan of Study (1993) 

• This document provides a recent 

description of the intake structure. 

 

• This document provides a brief 

description of the intake structure. 

• This document, while dated, 

provides information on the intake 

structure. 

• This document, while dated, 

provides information on the intake 

structure. 

Characterization of the biological 

community in the vicinity of the 

cooling water intake structure 

(§ 122.21(r)(4)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• Biological Evaluation for the Palo 

Seco Power Plant (2005) 

 

• Section 316(a) and (b) 

Demonstration Palo Seco Power 

Plant (1997) 

 

• Palo Seco Power Plant 316(a) 

Reopener Clause Plan of Study (1992) 

• This document provides a recent 

assessment of the local biological 

community. 

• This document provides a brief 

description of the local biological 

community. 

• This document, while dated, 

provides information on the local 

biological community. 

• This document, while dated, 

provides information on the local 

biological community. 

Description of the cooling water 

system 

(§ 122.21(r)(5)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• Section 316(a) and (b) 

Demonstration Palo Seco Power 

Plant (1997) 

 

• Palo Seco Power Plant Draft Final 316 

Plan of Study (1993) 

• This document provides a recent 

description of the cooling water 

system. 

• This document, while dated, 

provides information on the cooling 

water system. 

• This document, while dated, 

provides information on the cooling 

water system. 



July 2014  PREPA PSPPC 316(b) 

  Decision Document 
 

 

 

 39 

Exhibit 18. Comparison of Existing Documents to Application Requirements 

Regulatory Requirement Existing  Notes 

Identification of the facility’s chosen 

compliance method for 

impingement mortality 

(§ 122.21(r)(6)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• This document provides an argument 

that the existing configuration is BTA. 

However, given the requirements of 

the Existing Facility Rule, it is likely 

that the current configuration would 

not meet BTA requirements. As a 

result, the permittee would need to 

develop this submittal. 

Description of any previously 

conducted entrainment 

performance studies 

(§ 122.21(r)(7)) 

• n/a • As noted in this table, a number of 

relevant studies have been 

conducted and provided to USEPA 

Region II. If the permittee is aware of 

any other relevant studies, those 

would be provided in this submittal. 

Description of the facility’s 

operational status 

(§ 122.21(r)(8)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• Section 316(a) and (b) 

Demonstration Palo Seco Power 

Plant (1997) 

• This document provides a recent 

description of the facility’s 

operations. 

 

• This document, while dated, 

provides information on the facility’s 

operations. 

Entrainment characterization study 

(§ 122.21(r)(9)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• Section 316(a) and (b) 

Demonstration Palo Seco Power 

Plant (1997) 

• This document provides a recent 

assessment of impingement morality 

and entrainment. 

• This document should provide a 

historical view of entrainment. 

Comprehensive technical feasibility 

and cost evaluation study 

(§ 122.21(r)(10)) 

• Impingement Mortality & 

Entrainment Characterization Study 

and Current Status Report (2012) 

• This document provides a very brief 

description of other potential 

technologies, but is not detailed 

enough to meet the requirements 

for this submittal. 

Benefits valuation study 

(§ 122.21(r)(11)) 

• n/a • It does not appear that the facility 

has conducted any studies that 

would meet the requirements for 

this submittal. 

Non-water quality environmental 

and other impacts assessment 

(§ 122.21(r)(12)) 

• n/a • It does not appear that the facility 

has conducted any studies that 

would meet the requirements for 

this submittal. 

Description of the peer review 

process for studies submitted under  

(§ 122.21(r)(10)-(12)) 

(§ 122.21(r)(13)) 

• n/a • This submittal cannot be developed 

until the referenced studies have 

been completed. 
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5.2 Time for Submittals 
Given that the technical content of several of the required studies above has already been completed, an 

extended compliance schedule is not necessary. Materials that are substantially complete (using existing 

materials) can be due soon after permit reissuance. Remaining studies would then be due in subsequent 

submittals, as described in the suggested compliance schedule below (Exhibit 19). The times required to 

complete these studies are consistent with the time frames outlined in the Existing Facility Rule. 

Exhibit 19. Suggested Compliance Schedule  
 

Time Frame Submittal 

Within 6 months of permit issuance § 122.21(r)(2)-(8) (or equivalent) 

Within 2 years of permit issuance § 122.21(r)(9) (or equivalent) 

Within 3 years of permit issuance § 122.21(r)(10)-(13) (or equivalent) 
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