
VIA Electronic Filing 

February 11, 2021 

Kimberly D. Bose  
Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, D.C. 20426 

Re:  Gregory B. Jarvis Power Project, FERC No. 3211 
 Response to Request for Additional Information 

Dear Secretary Bose: 

The Power Authority of the State of New York (Power Authority) is in the process of relicensing 
the Gregory B. Jarvis Power Project (Project), FERC Project No. 3211, using the Integrated 
Licensing Process (ILP). The Power Authority submitted its Final Application for a New License 
(Application) with the Federal Energy Regulatory Commission (FERC or the Commission) on July 
31, 2020. 

On November 13, 2020, FERC issued an Additional Information Request identifying one 
deficiency in the Power Authority’s license application (Schedule A) regarding Exhibit G Project 
boundary GIS data, and five additional information requests (Schedule B) pertaining to aquatic, 
terrestrial, and cultural resources. By letter dated December 18, 2020, the Power Authority 
provided the requested Project boundary GIS data and additional information pertaining to cultural 
resources.  

Enclosed please find responses to the remaining additional information requests issued by the 
Commission, including: 

• Hinckley Reservoir trout stocking information (Attachment A) 

• Supplemental mussel survey information (Attachment A) 

• Supplemental Common Loon census information (Attachment A) 

• Dissolved Oxygen Enhancement Feasibility Study Report (Attachment B) 

We look forward to continuing our work together as the Commission and other resource agencies 
complete their environmental review related to the Commission’s issuance of a new license for 

  



 

the Project. If there are any questions regarding this information, please direct them to the 
undersigned at (315) 323-4443 or cindy.brady@nypa.gov.  

Sincerely, 

 

Cindy Brady 
Manager, Licensing

mailto:cindy.brady@nypa.gov
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Aquatic Resources 

FERC AIR 3: Table 4.5.1.2-3 indicates that no trout stocking occurred in Hinckley Reservoir in 
recent years (2018 and 2019). So that staff can determine if stocked trout are expected to be 
present in the reservoir, and therefore potentially susceptible to impingement and entrainment at 
the project, please consult with the New York State Department of Environmental Conservation 
(NYSDEC) and indicate whether trout stocking will continue in Hinckley Reservoir or is being 
discontinued. 

Power Authority Response:  

The Power Authority requested available trout stocking data from NYSDEC via email dated 
November 18, 2020. In response to this request, NYSDEC noted that all trout stocked between 
2018 and 2020 were Rainbow Trout. NYSDEC plans to continue stocking the reservoir annually. 
In 2018 NYSDEC stocked 4,350 trout, in 2019 they stocked 5,000 trout, and in 2020 they stocked 
14,340 trout. Rainbow Trout were evaluated in the Power Authority’s Assessment of Fish 
Entrainment and Turbine Passage Survival Study Report, filed with the Commission on October 
30, 2019, which concluded that the overall rate of fish entrainment at the Project is low.   

FERC AIR 4: So that staff can better assess the potential effects of project operation on the 
apparent mussel population (of eastern floater) that resides in the project reservoir, please provide 
the following additional details that were not included in the mussel report filed on October 30, 
2020: 

• [FERC AIR 4a] Although the report includes a map of the sampling areas, it is unclear 
whether these sampling areas included the areas of concern for potential stranding that 
were originally reported by a landowner, and subsequently assessed in-person by 
NYSDEC during its September 9, 2020 site visit. Therefore, please clarify if your sampling 
areas included the areas of concern identified by the landowner and assessed by 
NYSDEC. 

• [FERC AIR 4b] The report indicates that “…in addition to the exposed shoreline, areas 
underwater to a depth of approximately 2 feet were searched.” Please confirm these 
“underwater” observations were made from the shoreline (i.e., by looking into the water 
from the shoreline) rather than by other means (e.g., snorkeling, view scopes, or SCUBA). 

• [FERC AIR 4c] The report states that various ‘size classes’ of eastern floater were 
observed and provides an example picture of mussels of various sizes, but provides no 
shell length data. Therefore, please include, to the extent available, any mussel length 
data (dead, alive, or spent) that were recorded during NYPA’s surveys. 

Power Authority Response: 

In response to FERC AIR 4a, the Power Authority consulted with NYSDEC via email dated 
November 18, 2020. In their response, they noted that the area informally surveyed by NYSDEC 
included the areas identified by the public as having spent, dead, and live mussels. These sites 
were identified as Sites 5, 6, and 7 in the NYSDEC report titled Summary of Informal Freshwater 
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Mussel Survey in Hinckley Reservoir, dated September 9, 2020 and shown on Figure 1 below. 
NYSDEC Sites 5, 6, and 7 are different from the sites surveyed by the Power Authority. The sites 
surveyed by the Power Authority are different from those surveyed by NYSDEC because the 
Power Authority conducted their initial survey prior to receiving locational information from 
NYSDEC. Figure 1 presents a map depicting Power Authority survey locations as compared to 
NYSDEC survey locations.  

Regarding FERC AIR 4b, underwater observations noted in the Power Authority’s report were 
made from the shoreline and while wading and did not include snorkeling, view scopes, or 
SCUBA.  

Finally, in response to FERC AIR 4c, formal mussel length measurements were not recorded 
during the survey; however, informal measurements of two mussels were made using a field 
notebook (see Photo 1). As observed in Photo 1, the larger mussel is approximately 9 cm long, 
while the smaller mussel is approximately 6 cm long. In addition, several photos of mussels placed 
against a pencil were also taken for context (see Photos 2-5). The mussel observed in Photo 2 is 
approximately 5.5 cm long. The same mussel is observed in Photo 3 (i.e., the smaller mussel). 
The larger mussel observed in Photo 3 is approximately 6.5 cm long.  
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Photo 1. Informal mussel measurements using field notebook  
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Photo 2. Mussel placed along field notebook lines for reference 
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Photo 3. Mussels placed along field notebook lines and next to pencil for reference  
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Photo 4. Mussel placed against pencil for reference  
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Photo 5. Mussel placed against pencil for reference  
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Terrestrial Resources 

FERC AIR 5: Table 4.8.1.2-3 provides a summary of common loon census data through the 2019 
field season. In its July 10, 2020 comment letter, Citizens for Hinckley Lake notes that a consistent 
number of loons have been present on the project reservoir since early spring 2020. Please 
provide any information on the number of loons observed within the project boundary during the 
2020 season, including any evidence of breeding activity. 

Power Authority Response: 

Based on preliminary results from the 2020 Loon Census conducted by the Adirondack Center 
for Loon Conservation (https://adirondackatlas.org/adkloon/), two (2) adult loons were observed 
at Hinckley Reservoir in 2020. The Licensee is not aware of any evidence of breeding activity. 

   

https://adirondackatlas.org/adkloon/
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hydraulic power unit (HPU) or an electrical operator. A hydraulic power unit (HPU) could be 
installed to power the valve or to connect the new gate to an existing HPU. There doesn’t appear 
to be an HPU nearby based on a review of the Project drawings. An HPU would require oil to 
operate and could present an environmental risk if an oil leak were to occur in the gatehouse and 
if oil made its way to West Canada Creek. Based on the limited space available and potential 
environmental risk of an HPU, an electric gate actuation was selected. 

It is assumed that power would need to be provided from an electrical source in the vicinity of the 
powerhouse. Costs to connect the existing supervisory control and data acquisition (SCADA) 
system and to install a surveillance and warning system for Gate No. 4 releases were also 
included in the OPCC. The OPCC for the replacement of Gate No. 4 with an automated gate is 
$439,000, as shown in Appendix I. In Appendix J, there is a conceptual sketch that shows the 
location of the sluice gate being replaced. 

3.4 Real-Time Dissolved Oxygen Monitoring Costs 

An additional capital cost to any of the three dissolved oxygen mitigation alternatives described 
above would be the installation of a permanent DO monitor in the Project tailrace. Currently there 
is no real-time monitoring of dissolved oxygen at the Project. The monitoring device would be 
connected to the SCADA system and allow for the new gate to open and close as required based 
on tailrace and intake DO concentrations and flows.  Alternatives for providing continuous 
dissolved oxygen monitoring equipment were investigated. The capital cost for purchasing two 
permanent DO monitors can vary between $20,000 – $70,000. Discussions with dissolved oxygen 
monitoring equipment vendors did not indicate specific life spans for their products.  However, 
vendors noted that the components within the cabinet which would be pulled in the winter such 
as the telemetry unit and data logger have been known to last up to 20 years prior to replacement. 
The solar panels/batteries for the system are typically replaced more frequently than that but 
vendors did not offer a particular replacement frequency for those components. Over the duration 
of a 40-year FERC license, permanent real-time dissolved oxygen equipment would need to be 
purchased twice assuming a life span of 20 years. 

Costs for renting and purchasing monitoring equipment are compared in Table 3.4-1 below and 
product literature is provided in Appendix K.  
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Table 3.4-1. Dissolved Oxygen Monitoring Equipment Alternatives (per monitoring 
location) 

Fondriest 
Rental 

(per Month) 

Fondriest 
(Buoy)  

YSI Turnkey 
Systems 

(streamside) 

YSI Turnkey 
Systems 
(buoy) 

$4,000 $10,000 $15,000 – 
20,000 

$25,000 – 
$35,000 

 

Note that these costs only account for the buoy/float and real-time monitoring device/service. 
Anchor and cable costs are not included. It is anticipated that depending on the location the buoy 
could be anchored with a heavy-duty rope or plastic-coated cable connected to cinder blocks.  

O&M 

The dissolved oxygen monitoring equipment would be installed and removed (or returned to the 
rental company) annually to protect it from high flows over the winter. The 16 “D” batteries in the 
monitoring probe were reported by the manufacturer to last several months. 

Streamside alternatives offered by YSI may be prone to less damage or less likely to get washed 
away during high flow events compared to a buoy system . A streamside installation would be 
easier to service compared to a buoy system since it would be performed on-shore without a boat. 
The streamside setup would include a small cabinet housing a data logger and associated 
telemetry equipment. During periods where dissolved oxygen monitoring isn’t required (i.e. winter) 
the data logger and telemetry equipment could be removed from the cabinet or left inside it year-
round. 
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4 Summary and Conclusions 
The main purpose of the study was to evaluate alternatives for increasing dissolved oxygen 
concentrations in the Jarvis Project tailrace to meet NYS water quality standards. Specific 
objectives of the study were to perform a literature review of potential strategies and assess the 
feasibility of three dissolved oxygen enhancement methods. The alternatives were prioritized 
based on a review of Project drawings and discussions with Power Authority staff. As a result, the 
three alternatives selected for additional investigation were surface aeration in the tailrace, air 
injection into the penstock, and utilization of Gate No. 4 releases. 

Several tailrace surface aeration techniques were investigated including the installation of surface 
aerators, aerating fountains, and aspirating aerators. Typically, many of these units are installed 
in waters without a current such as lakes or ponds. Due to flow conditions in the tailrace, oxygen 
transfer rates may be unpredictable and the overall performance of these units is difficult to 
predict. In addition, due to the minimum space required between units to maximize oxygen 
transfer rates, there is not enough space in the Project tailrace alone to install enough devices to 
address the Project dissolved oxygen deficit. The project tailrace immediately downstream of the 
powerhouse only has a surface area of approximately 9,100 square feet and approximately 
54,000 square feet would be required to install the fifteen 100 HP aspirating aerators required to 
mitigate low DO at the Project at a generation flow of 1,800 cfs (two turbines). The approximate 
capital costs for this alternative for generation flows of 900 cfs and 1,800 cfs are $248,000 and 
$465,000 respectively.  Even if this alternative was limited to increasing flows for one turbine (900 
cfs), the 28,800 square feet area requirement is far more than the 9,100 square feet in the tailrace, 
thus making this technology infeasible.  

The second DO enhancement alternative was the injection of air into the penstock. The system 
would require air compressors outside the powerhouse supplying a total of between 430 – 2,600 
CFM of air (2.4% of the overall flow) into the penstocks depending on the powerhouse discharge 
and DO deficit. Approximately 2” hoses would be connected to each compressor and fed through 
the existing penstock dewatering/filling vents. The capital costs for this alternative for generation 
flows of 900 cfs and 1,800 cfs is approximately $443,000 and $766,000 respectively. The details 
for how the air hoses from the compressors are fed through the existing penstock vents have not 
been worked out. Without additional modeling, the potential effects of increasing air flow within 
the penstock cannot be determined. It is anticipated that air injection may lead to increased 
cavitation and more frequent turbine repairs and shutdowns in the future. 

The third alternative investigated was using Gate No. 4 releases to increase dissolved oxygen in 
the tailrace. Gate No. 4 would be opened to discharge the appropriate amount of flow to mix with 
turbine DO based on the mass balance relationship between the gate and turbine discharges and 
the real-time dissolved oxygen data. The results of testing and monitoring in August 2019 
demonstrated that DO enhancement is possible when the turbines are operating if Gate No. 4 
releases are provided. Replacing the existing 60-inch manually-controlled sluice gate with a 60-
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inch automated sluice gate and real-time dissolved oxygen monitoring device would allow the 
Project to operate the gate to maximize DO from Gate No. 4 releases. However, based on the 
estimated discharge capacity of Gate No. 4 at a reservoir water level of 1214 ft BCD, the maximum 
powerhouse discharge would need to be capped at approximately 348 cfs to maintain the 6 mg/L 
NYS DO standard for large dissolved oxygen deficits (e.g. 2.4 mg/L). Lower summer flows, the 
Project’s limited ability to peak, and the 2012 Operating Diagram would limit the ability for the 
Project to operate both Gate No. 4 and turbines to address large dissolved oxygen deficits. The 
capital cost for replacing the Gate No. 4 valve is approximately $439,000. A lower capital cost 
alternative for Gate No. 4 operation is to continue manual operation of Gate No.4 as needed to 
meet the DO standard in the tailrace; however, this would require significant operations and 
maintenance costs.. Utilizing Gate No. 4 releases could reduce generation between 13.3 and 
25.7% of current monthly generation between June and September. 

All DO enhancement technologies would require installation of real-time dissolved oxygen 
monitoring equipment in close proximity to the intake and also the tailrace so that the degree of 
DO enhancement was appropriate to address the DO deficit at the intake. The capital cost for 
installing permanent real-time dissolved oxygen monitoring equipment is approximately $10,000 
- $35,000 per monitoring location ($20,000 - $70,000 for two) depending on the system. Over the 
duration of a 40-year FERC license, permanent real-time dissolved oxygen equipment would 
need to be purchased twice assuming a life span of 20 years. 

The total capital costs for each alternative assume a DO deficit of 2.4 mg/L and flows up to 1,800 
cfs for surface aeration and air injection and 900 cfs for Gate No. 4.  The DO deficit could be 
higher than 2.4 mg/L at times and is likely variable during months when the reservoir DO stratifies, 
making it difficult to rely solely on one reaeration solution.  It is also unlikely that generation flows 
during the summer months will be limited to the capacity of one unit (900 cfs) based on the 
specified releases from the 2012 Operating Diagram.  If the capital cost for air injection is limited 
to one unit, the cost is closer to that of automating Gate No. 4. The capital cost of manual operation 
of Gate No. 4 is the lowest being only the cost of real-time dissolved oxygen monitoring 
equipment.  If the Power Authority decides to pursue the use of Gate No.4 for DO enhancement, 
further consideration will be needed to decide whether it is cost effective to operate it manually or 
whether gate operation should be automated. 
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5 Literature Cited 

Aquatic Systems Engineering. 1990. Assessment and Guide for Meeting Dissolved Oxygen 
Quality Standards for Hydroelectric Plant Discharges. Electric Power Research Institute. 
Palo Alto, CA: This report summarizes how to identify and address water quality issues at 
hydroelectric projects related to dissolved oxygen concentrations between project 
reservoirs and tailraces. Factors leading to low dissolved oxygen concentrations and 
impacts to nearby fisheries are described in detail. The report presents reservoir, forebay, 
turbine/powerhouse, and tailrace operational mitigation technologies for increasing 
dissolved oxygen content. For each potential technology/method to increase dissolved 
oxygen concentrations limitations, major obstacles to installation, environmental effects, 
expected equipment life expectancy, safety, possible failure modes, sizing, costs involved 
and case studies are presented.  

 Bevelhimer, M. S., and C. C. Coutant. 2006. Assessment of Dissolved Oxygen Mitigation 
at Hydropower Dams Using an Integrated Hydrodynamic/Water Quality/Fish Growth 
Model. Oak Ridge National Laboratory. Oak Ridge, TN. This paper describes a model 
which integrated water quality sampling data, fish growth data, and flow data to predict 
potential impacts of improvements made to the Center Hill hydroelectric project on the 
Caney Fork River in Tennessee. The model conducted three alternative analyses 
including a base case (observed conditions), potential aeration at the turbine (i.e. turbine 
venting, draft tube venting and air injection) and potential aeration improvements at the 
forebay (i.e. hypolimnetic aeration and forebay mixing). The initial modeling of the Center 
Hill Dam demonstrated that forebay mitigation measures could be counterproductive due 
to the increased temperature of the water discharged into the tailrace. Turbine venting 
was implemented at the dam and improved DO concentrations slightly, but based on field 
data collected, this measure alone did not prevent the DO concentrations from decreasing 
below 5 mg/L for a few weeks in the summer. The recorded increases in DO 
concentrations from various mitigation measures at several hydroelectric projects are 
presented in Tables 1 and 2 of the report. 

 Black, J. L., E. P. Taft, and D. A. Davis. 2002. Maintaining and Monitoring Dissolved 
Oxygen at Hydroelectric Projects. Electric Power Research Institute. Palo Alto, CA: This 
is an update of EPRI’s 1990 report, “Assessment and Guide for Meeting Dissolved Oxygen 
Water Quality Standards for Hydroelectric Plant Discharges”. Table 4-1 in Chapter 4 
provides a summary table of technologies and their general advantages and 
disadvantages. Case studies of the technologies in the table mentioned above describe 
the results of the implementation of these mitigation measures. The study also includes a 
description of experimental technologies, including but not limited to U-tube aeration, 
downflow bubble contactors, and hollow fiber membranes. Chapter 4 also describes the 
recommended process for selecting the most appropriate technology and items to 
consider during the screening process through to implementation and maintenance. 



Gregory B. Jarvis Project (FERC No. 3211)  
Dissolved Oxygen Enhancement Feasibility Final Report 

 
 

  | 29 

 March, P. A. 2013. Assessment of Aerating Hydroelectric Turbine Developments and 
Related Research Needs. Electric Power Research Institute. Palo Alto, CA: This report 
expands on the Hydropower Technology Roundup Report prepared in 2009. It provides 
an overview of aerating turbines for minimum and environmental flows, aerating 
Kaplan/propeller/diagonal flow turbines, an analyses of aerating Francis turbines, and 
environmental optimization of aerating turbines. Appendix A provides a list of hydroelectric 
projects where turbine aeration has been implemented. The report seems to indicate there 
are a limited number of sites with Kaplan units which have been customized for aeration 
purposes. 

 March, P. 2009. Hydropower Technology Roundup Report - technology Update on 
Aerating Turbines. Electric Power Research Institute. Palo Alto, CA: This study reviewed 
existing papers on topics between 1998 – 2009. The report summarizes the effects of 
different turbine aeration methods on turbine efficiencies. Turbine aeration methods 
discussed include central, peripheral and distributed systems. The central aeration 
method includes channeling air to the runner cone from an air intake located in the turbine 
head cover. Peripheral distribution includes injecting air below the runner via pipes. 
Distributed systems draw air through air intakes located in the head cover through turbine 
blades at the trailing edge of runner blades. There are charts in Section 5 which show 
central aeration of the turbine units was shown to reduce turbine efficiencies more than 
peripheral or distributed turbine aeration systems. 

 Mobley, M. 1997. TVA Reservoir Aeration Diffuser System, Technical Paper 97-3. Atlanta, 
GA. This report summarizes the aeration diffuser system development and 
implementation at six hydropower installations owned and operated by the Tennessee 
Valley Authority (TVA). The paper presents the costs and observed impacts on water, 
quality including dissolved oxygen and temperature.New York Power Authority (NYPA). 
2019. Desktop Modeling of Peaking Fluctuations Study Report.  Prepared by Gomez and 
Sullivan Engineers, D.P.C. White Plains, NY: Author. This report summarizes a desktop 
analysis on the effects of peaking operations on reservoir fluctuations at the project. 

 New York Power Authority (NYPA). 2018. 2018 Tailwater Water Quality Study. Prepared 
by Gomez and Sullivan Engineers, D.P.C. White Plains, NY: Author. This study 
summarizes the results of water quality monitoring in the Jarvis tailrace, including 
temperature, dissolved oxygen, and pH. 

 Sale, M. J., G. F. Cada, L. H. Chang, S. W. Christiensen, S. F. Railsback, J. E. Francfort, 
B. N. Rinehart, and G. L. Sommers. 1991. Environmental Mitigation at Hydroelectric 
Projects Volume 1. United States Department of Energy. Idaho Falls, ID. This report 
summarizes potential mitigation strategies for environmental impacts of hydroelectric 
projects. The report addresses instream flow, dissolved oxygen, and fish passage 
mitigation. Dissolved oxygen mitigation strategies are summarized in Table 3-2 and 
describes various technologies including general advantages, and general disadvantages. 
The study describes trends in environmental regulations and impacts by FERC region. 
The report described that of the 53 projects which provided information, 66% of the 
projects indicated that spill flows were utilized, 9% indicated intake control mitigation was 
used, 6% used reservoir improvements, 28% indicated turbine aeration was used, 6% 
used spray devices, and 11% indicated other methods were used (including tailrace 
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aeration weirs, intake aeration, reservoir destratification, and operational constraints). A 
combination of the technologies above were utilized at 25% of those projects. 
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Appendix A - Figures of Dissolved Oxygen Mitigation Strategies  



Figure A.1  -  Intake Aeration (air/oxygen injection) 

 

 

Source: Figure 2 (Mobley 1997).  



Figure A.2  -  Labyrinth Weir 

 

Source: Little York Dam (Gomez and Sullivan 2016). 

  



Figure A.3  -  Draft Tube Venting 

 

Source: Figure 4-30 (Black and Davis 2002).  



Figure A.4  -  Reservoir Epilimnion Pumps 

 

Source: Figure 4-14 (Black and Davis 2002).  



Figure A.5  -  Infuser Weir 

 

Source: Figure 4-4 (Black and Davis 2002). 

 

Source: Figure 4-2 (Black and Davis 2002).  



Figure A.6  -  Submerged Tailrace Diffusers 

  

Source (Kasco Marine Robust Aire Flyer 2020). 

 

Source: Figure 6-6 (Aquatic Systems Engineering 1990).  



Figure A.7  -  Turbine Venting (aerating runner) 

 

Source: Figure 1-1 (March 2009) 

  



Figure A.8  -  Surface Tailrace Aerators 

 

Source: Figure 4-13 (Black and Davis 2002) 

  

Source:  https://kascomarine.com/product/surface-aerators/   

https://kascomarine.com/product/surface-aerators/


Figure A.9  -  Turbine Venting (Vacuum Breaker) 

 

Source: Figure 4-31 (Black and Davis 2002).  





Figure A.11  -  Reservoir Destratification 

 

Source: Figure 6-15 (Aquatic Systems Engineering 1990) 

 

Source: http://mobleyengineering.com/technologies/hydropowerenhancements.html   

http://mobleyengineering.com/technologies/hydropowerenhancements.html
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tŜǊŎŜƴǘŀƎŜ ƻŦ ¢ƛƳŜ 9ǉǳŀƭŜŘ ƻǊ 9ȄŎŜŜŘŜŘtǊƻƧŜŎǘ hǳǘŦƭƻǿ όŎŦǎύ DŀǘŜ bƻΦ п Cƭƻǿ όŎŦǎύDŜƴŜǊŀǘƛƻƴ Cƭƻǿ όŎŦǎύtƻǿŜǊƘƻǳǎŜ Ҍ DŀǘŜ bƻΦ п όŎŦǎύtǊŜŘƛŎǘŜŘ tƻǿŜǊ όƪ²ύaŀȄ tƻǿŜǊ όƪ²ύtƻǿŜǊκ¢ƛƳŜ
0.0% 2,311                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  -                                    
1.0% 1,765                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
2.0% 1,413                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
3.0% 1,353                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
4.0% 1,238                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
5.0% 1,015                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
6.0% 885                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
7.0% 849                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
8.0% 814                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
9.0% 806                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                

10.0% 800                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
11.0% 798                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
12.0% 792                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
13.0% 780                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
14.0% 767                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                                  14.38                                
15.0% 761                                               415                                                                 346                                                 761                                                 1,430.12                                        1,430.12                                  14.34                                
16.0% 758                                               414                                                                 345                                                 758                                                 1,424.40                                        1,424.40                                  14.27                                
17.0% 754                                               411                                                                 343                                                 754                                                 1,416.28                                        1,416.28                                  14.20                                
18.0% 751                                               410                                                                 341                                                 751                                                 1,411.12                                        1,411.12                                  14.14                                
19.0% 719                                               392                                                                 327                                                 719                                                 1,350.82                                        1,350.82                                  13.81                                
20.0% 708                                               386                                                                 322                                                 708                                                 1,330.15                                        1,330.15                                  13.40                                
21.0% 701                                               383                                                                 319                                                 701                                                 1,317.21                                        1,317.21                                  13.24                                
22.0% 700                                               382                                                                 318                                                 700                                                 1,315.15                                        1,315.15                                  13.16                                
23.0% 699                                               381                                                                 318                                                 699                                                 1,313.17                                        1,313.17                                  13.14                                
24.0% 696                                               380                                                                 316                                                 696                                                 1,307.48                                        1,307.48                                  13.10                                
25.0% 691                                               377                                                                 314                                                 691                                                 1,298.56                                        1,298.56                                  13.03                                
26.0% 688                                               375                                                                 313                                                 688                                                 1,291.72                                        1,291.72                                  12.95                                
27.0% 683                                               373                                                                 311                                                 683                                                 1,283.10                                        1,283.10                                  12.87                                
28.0% 680                                               371                                                                 309                                                 680                                                 1,278.17                                        1,278.17                                  12.81                                
29.0% 664                                               362                                                                 302                                                 664                                                 1,248.00                                        1,248.00                                  12.63                                
30.0% 662                                               361                                                                 301                                                 662                                                 1,243.25                                        1,243.25                                  12.46                                
31.0% 656                                               -                                                  -                                                  -                                            6.22                                  
32.0% 654                                               -                                                  -                                                  -                                            -                                    
33.0% 652                                               -                                                  -                                                  -                                            -                                    
34.0% 651                                               -                                                  -                                                  -                                            -                                    
35.0% 649                                               -                                                  -                                                  -                                            -                                    
36.0% 646                                               -                                                  -                                                  -                                            -                                    
37.0% 617                                               -                                                  -                                                  -                                            -                                    
38.0% 602                                               -                                                  -                                                  -                                            -                                    
39.0% 598                                               -                                                  -                                                  -                                            -                                    
40.0% 581                                               -                                                  -                                                  -                                            -                                    
41.0% 580                                               -                                                  -                                                  -                                            -                                    
42.0% 565                                               -                                                  -                                                  -                                            -                                    
43.0% 555                                               -                                                  -                                                  -                                            -                                    
44.0% 551                                               -                                                  -                                                  -                                            -                                    
45.0% 540                                               -                                                  -                                                  -                                            -                                    
46.0% 527                                               -                                                  -                                                  -                                            -                                    
47.0% 519                                               -                                                  -                                                  -                                            -                                    
48.0% 513                                               -                                                  -                                                  -                                            -                                    
49.0% 500                                               -                                                  -                                                  -                                            -                                    
50.0% 495                                               -                                                  -                                                  -                                            -                                    
51.0% 487                                               -                                                  -                                                  -                                            -                                    
52.0% 479                                               -                                                  -                                                  -                                            -                                    
53.0% 471                                               -                                                  -                                                  -                                            -                                    
54.0% 462                                               -                                                  -                                                  -                                            -                                    
55.0% 454                                               -                                                  -                                                  -                                            -                                    
56.0% 450                                               -                                                  -                                                  -                                            -                                    
57.0% 442                                               -                                                  -                                                  -                                            -                                    
58.0% 431                                               -                                                  -                                                  -                                            -                                    
59.0% 418                                               -                                                  -                                                  -                                            -                                    
60.0% 413                                               -                                                  -                                                  -                                            -                                    
61.0% 410                                               -                                                  -                                                  -                                            -                                    
62.0% 408                                               -                                                  -                                                  -                                            -                                    
63.0% 405                                               -                                                  -                                                  -                                            -                                    
64.0% 404                                               -                                                  -                                                  -                                            -                                    
65.0% 404                                               -                                                  -                                                  -                                            -                                    
66.0% 403                                               -                                                  -                                                  -                                            -                                    
67.0% 403                                               -                                                  -                                                  -                                            -                                    
68.0% 402                                               -                                                  -                                                  -                                            -                                    
69.0% 401                                               -                                                  -                                                  -                                            -                                    
70.0% 401                                               -                                                  -                                                  -                                            -                                    
71.0% 401                                               -                                                  -                                                  -                                            -                                    
72.0% 400                                               -                                                  -                                                  -                                            -                                    
73.0% 400                                               -                                                  -                                                  -                                            -                                    
74.0% 399                                               -                                                  -                                                  -                                            -                                    
75.0% 399                                               -                                                  -                                                  -                                            -                                    
76.0% 398                                               -                                                  -                                                  -                                            -                                    
77.0% 397                                               -                                                  -                                                  -                                            -                                    
78.0% 396                                               -                                                  -                                                  -                                            -                                    
79.0% 395                                               -                                                  -                                                  -                                            -                                    
80.0% 394                                               -                                                  -                                                  -                                            -                                    
81.0% 394                                               -                                                  -                                                  -                                            -                                    
82.0% 392                                               -                                                  -                                                  -                                            -                                    
83.0% 390                                               -                                                  -                                                  -                                            -                                    
84.0% 387                                               -                                                  -                                                  -                                            -                                    
85.0% 384                                               -                                                  -                                                  -                                            -                                    
86.0% 373                                               -                                                  -                                                  -                                            -                                    
87.0% 353                                               -                                                  -                                                  -                                                  -                                            -                                    
88.0% 331                                               -                                                  -                                                  -                                                  -                                            -                                    
89.0% 321                                               -                                                  -                                                  -                                                  -                                            -                                    
90.0% 314                                               -                                                  -                                                  -                                                  -                                            -                                    
91.0% 309                                               -                                                  -                                                  -                                                  -                                            -                                    
92.0% 301                                               -                                                  -                                                  -                                                  -                                            -                                    
93.0% 296                                               -                                                  -                                                  -                                                  -                                            -                                    
94.0% 291                                               -                                                  -                                                  -                                                  -                                            -                                    
95.0% 271                                               -                                                  -                                                  -                                            -                                    
96.0% 252                                               -                                                  -                                                  -                                            -                                    
97.0% 251                                               -                                                  -                                                  -                                            -                                    
98.0% 250                                               -                                                  -                                                  -                                            -                                    
99.0% 249                                               -                                                  -                                                  -                                            -                                    

100.0% 234                                               -                                                  -                                                  -                                            -                                    

tǊƻǇƻǎŜŘ π !ǳƎǳǎǘ π DŀǘŜ bƻΦ п tǊƻǇƻǎŜŘ wŜƭŜŀǎŜǎ



Percentage of Time Equaled or Exceeded Project Outflow (cfs) Gate No. 4 Flow (cfs) Generation Flow (cfs) Powerhouse + Gate No. 4 (cfs) Predicted Power (kW) Max Power (kW) Power/Time
0.0% 3,744                                            20                                                                   1,800                                              1,820                                              7,438.27                                        7,400.00                                   -                                    
1.0% 1,497                                            20                                                                   1,477                                              1,497                                              6,105.33                                        6,105.33                                   67.53                                
2.0% 1,144                                            20                                                                   1,124                                              1,144                                              4,646.15                                        4,646.15                                   53.76                                
3.0% 931                                               20                                                                   911                                                 931                                                 3,766.37                                        3,766.37                                   42.06                                
4.0% 898                                               20                                                                   878                                                 898                                                 3,627.11                                        3,627.11                                   36.97                                
5.0% 856                                               20                                                                   836                                                 856                                                 3,453.12                                        3,453.12                                   35.40                                
6.0% 852                                               20                                                                   832                                                 852                                                 3,440.03                                        3,440.03                                   34.47                                
7.0% 818                                               20                                                                   798                                                 818                                                 3,295.80                                        3,295.80                                   33.68                                
8.0% 805                                               20                                                                   785                                                 805                                                 3,244.41                                        3,244.41                                   32.70                                
9.0% 804                                               20                                                                   784                                                 804                                                 3,240.73                                        3,240.73                                   32.43                                

10.0% 804                                               20                                                                   784                                                 804                                                 3,239.78                                        3,239.78                                   32.40                                
11.0% 800                                               20                                                                   780                                                 800                                                 3,224.95                                        3,224.95                                   32.32                                
12.0% 797                                               20                                                                   777                                                 797                                                 3,211.02                                        3,211.02                                   32.18                                
13.0% 792                                               20                                                                   772                                                 792                                                 3,190.36                                        3,190.36                                   32.01                                
14.0% 786                                               20                                                                   766                                                 786                                                 3,165.83                                        3,165.83                                   31.78                                
15.0% 782                                               20                                                                   762                                                 782                                                 3,148.30                                        3,148.30                                   31.57                                
16.0% 779                                               20                                                                   759                                                 779                                                 3,137.56                                        3,137.56                                   31.43                                
17.0% 776                                               20                                                                   756                                                 776                                                 3,124.27                                        3,124.27                                   31.31                                
18.0% 770                                               20                                                                   750                                                 770                                                 3,098.18                                        3,098.18                                   31.11                                
19.0% 762                                               20                                                                   742                                                 762                                                 3,067.22                                        3,067.22                                   30.83                                
20.0% 757                                               20                                                                   737                                                 757                                                 3,043.88                                        3,043.88                                   30.56                                
21.0% 753                                               20                                                                   733                                                 753                                                 3,030.67                                        3,030.67                                   30.37                                
22.0% 750                                               20                                                                   730                                                 750                                                 3,015.01                                        3,015.01                                   30.23                                
23.0% 745                                               20                                                                   725                                                 745                                                 2,995.64                                        2,995.64                                   30.05                                
24.0% 740                                               20                                                                   720                                                 740                                                 2,974.36                                        2,974.36                                   29.85                                
25.0% 735                                               20                                                                   715                                                 735                                                 2,953.75                                        2,953.75                                   29.64                                
26.0% 726                                               20                                                                   706                                                 726                                                 2,915.62                                        2,915.62                                   29.35                                
27.0% 724                                               20                                                                   704                                                 724                                                 2,911.07                                        2,911.07                                   29.13                                
28.0% 720                                               20                                                                   700                                                 720                                                 2,894.56                                        2,894.56                                   29.03                                
29.0% 711                                               20                                                                   691                                                 711                                                 2,854.41                                        2,854.41                                   28.74                                
30.0% 706                                               20                                                                   686                                                 706                                                 2,834.43                                        2,834.43                                   28.44                                
31.0% 704                                               20                                                                   684                                                 704                                                 2,826.54                                        2,826.54                                   28.30                                
32.0% 702                                               20                                                                   682                                                 702                                                 2,818.28                                        2,818.28                                   28.22                                
33.0% 701                                               20                                                                   681                                                 701                                                 2,812.97                                        2,812.97                                   28.16                                
34.0% 698                                               20                                                                   678                                                 698                                                 2,803.15                                        2,803.15                                   28.08                                
35.0% 697                                               20                                                                   677                                                 697                                                 2,796.29                                        2,796.29                                   28.00                                
36.0% 692                                               20                                                                   672                                                 692                                                 2,777.89                                        2,777.89                                   27.87                                
37.0% 687                                               20                                                                   667                                                 687                                                 2,754.70                                        2,754.70                                   27.66                                
38.0% 678                                               20                                                                   658                                                 678                                                 2,717.28                                        2,717.28                                   27.36                                
39.0% 662                                               20                                                                   642                                                 662                                                 2,651.34                                        2,651.34                                   26.84                                
40.0% 657                                               20                                                                   637                                                 657                                                 2,630.57                                        2,630.57                                   26.41                                
41.0% 653                                               20                                                                   633                                                 653                                                 2,614.59                                        2,614.59                                   26.23                                
42.0% 651                                               20                                                                   631                                                 651                                                 2,607.53                                        2,607.53                                   26.11                                
43.0% 648                                               20                                                                   628                                                 648                                                 2,595.13                                        2,595.13                                   26.01                                
44.0% 647                                               20                                                                   627                                                 647                                                 2,589.51                                        2,589.51                                   25.92                                
45.0% 643                                               20                                                                   623                                                 643                                                 2,575.82                                        2,575.82                                   25.83                                
46.0% 623                                               20                                                                   603                                                 623                                                 2,493.72                                        2,493.72                                   25.35                                
47.0% 616                                               20                                                                   596                                                 616                                                 2,461.02                                        2,461.02                                   24.77                                
48.0% 611                                               20                                                                   591                                                 611                                                 2,442.35                                        2,442.35                                   24.52                                
49.0% 608                                               20                                                                   588                                                 608                                                 2,429.26                                        2,429.26                                   24.36                                
50.0% 600                                               20                                                                   580                                                 600                                                 2,395.50                                        2,395.50                                   24.12                                
51.0% 597                                               20                                                                   577                                                 597                                                 2,383.19                                        2,383.19                                   23.89                                
52.0% 587                                               20                                                                   567                                                 587                                                 2,343.70                                        2,343.70                                   23.63                                
53.0% 577                                               20                                                                   557                                                 577                                                 2,300.30                                        2,300.30                                   23.22                                
54.0% 569                                               20                                                                   549                                                 569                                                 2,267.42                                        2,267.42                                   22.84                                
55.0% 557                                               20                                                                   537                                                 557                                                 2,220.04                                        2,220.04                                   22.44                                
56.0% 554                                               20                                                                   534                                                 554                                                 2,206.69                                        2,206.69                                   22.13                                
57.0% 552                                               20                                                                   532                                                 552                                                 2,199.12                                        2,199.12                                   22.03                                
58.0% 550                                               20                                                                   530                                                 550                                                 2,189.74                                        2,189.74                                   21.94                                
59.0% 542                                               20                                                                   522                                                 542                                                 2,155.98                                        2,155.98                                   21.73                                
60.0% 536                                               20                                                                   516                                                 536                                                 2,130.40                                        2,130.40                                   21.43                                
61.0% 527                                               20                                                                   507                                                 527                                                 2,096.29                                        2,096.29                                   21.13                                
62.0% 518                                               20                                                                   498                                                 518                                                 2,058.06                                        2,058.06                                   20.77                                
63.0% 511                                               20                                                                   491                                                 511                                                 2,029.26                                        2,029.26                                   20.44                                
64.0% 503                                               20                                                                   483                                                 503                                                 1,995.53                                        1,995.53                                   20.12                                
65.0% 499                                               20                                                                   479                                                 499                                                 1,979.56                                        1,979.56                                   19.88                                
66.0% 488                                               20                                                                   468                                                 488                                                 1,933.61                                        1,933.61                                   19.57                                
67.0% 470                                               20                                                                   450                                                 470                                                 1,858.49                                        1,858.49                                   18.96                                
68.0% 451                                               20                                                                   431                                                 451                                                 1,782.41                                        1,782.41                                   18.20                                
69.0% 445                                               20                                                                   425                                                 445                                                 1,756.21                                        1,756.21                                   17.69                                
70.0% 432                                               20                                                                   412                                                 432                                                 1,702.55                                        1,702.55                                   17.29                                
71.0% 427                                               20                                                                   407                                                 427                                                 1,680.00                                        1,680.00                                   16.91                                
72.0% 420                                               20                                                                   400                                                 420                                                 1,651.77                                        1,651.77                                   16.66                                
73.0% 411                                               20                                                                   391                                                 411                                                 1,615.76                                        1,615.76                                   16.34                                
74.0% 404                                               20                                                                   384                                                 404                                                 1,586.58                                        1,586.58                                   16.01                                
75.0% 399                                               20                                                                   379                                                 399                                                 1,566.90                                        1,566.90                                   15.77                                
76.0% 394                                               20                                                                   374                                                 394                                                 1,543.69                                        1,543.69                                   15.55                                
77.0% 387                                               20                                                                   367                                                 387                                                 1,516.04                                        1,516.04                                   15.30                                
78.0% 382                                               20                                                                   362                                                 382                                                 1,497.41                                        1,497.41                                   15.07                                
79.0% 364                                               20                                                                   344                                                 364                                                 1,421.90                                        1,421.90                                   14.60                                
80.0% 350                                               20                                                                   330                                                 350                                                 1,362.86                                        1,362.86                                   13.92                                
81.0% 344                                               20                                                                   324                                                 344                                                 1,338.89                                        1,338.89                                   13.51                                
82.0% 319                                               20                                                                   -                                                  -                                                  -                                             6.69                                  
83.0% 312                                               20                                                                   -                                                  -                                                  -                                             -                                    
84.0% 307                                               20                                                                   -                                                  -                                                  -                                             -                                    
85.0% 299                                               20                                                                   -                                                  -                                                  -                                             -                                    
86.0% 296                                               20                                                                   -                                                  -                                                  -                                             -                                    
87.0% 276                                               20                                                                   -                                                  -                                                  -                                             -                                    
88.0% 273                                               20                                                                   -                                                  -                                                  -                                             -                                    
89.0% 272                                               20                                                                   -                                                  -                                                  -                                             -                                    
90.0% 271                                               20                                                                   -                                                  -                                                  -                                             -                                    
91.0% 269                                               20                                                                   -                                                  -                                                  -                                             -                                    
92.0% 264                                               20                                                                   -                                                  -                                                  -                                             -                                    
93.0% 251                                               20                                                                   -                                                  -                                                  -                                             -                                    
94.0% 250                                               20                                                                   -                                                  -                                                  -                                             -                                    
95.0% 250                                               20                                                                   -                                                  -                                                  -                                             -                                    
96.0% 249                                               20                                                                   -                                                  -                                                  -                                             -                                    
97.0% 248                                               20                                                                   -                                                  -                                                  -                                             -                                    
98.0% 245                                               20                                                                   -                                                  -                                                  -                                             -                                    
99.0% 228                                               20                                                                   -                                                  -                                                  -                                             -                                    

100.0% 119                                               20                                                                   -                                                  -                                                  -                                             -                                    

Existing - September -20 cfs Gate No. 4 Leakage



Percentage of Time Equaled or Exceeded Project Outflow (cfs) Gate No. 4 Flow (cfs) Generation Flow (cfs) Powerhouse + Gate No. 4 (cfs) Predicted Power (kW) Max Power (kW) Power/Time
0.0% 3,744                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         -                                    
1.0% 1,497                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
2.0% 1,144                                            417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
3.0% 931                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
4.0% 898                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
5.0% 856                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
6.0% 852                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
7.0% 818                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
8.0% 805                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
9.0% 804                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                

10.0% 804                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
11.0% 800                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
12.0% 797                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
13.0% 792                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
14.0% 786                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
15.0% 782                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
16.0% 779                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
17.0% 776                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
18.0% 770                                               417                                                                 348                                                 765                                                 1,438.07                                        1,438.07                         14.38                                
19.0% 762                                               416                                                                 346                                                 762                                                 1,431.76                                        1,431.76                         14.35                                
20.0% 757                                               413                                                                 344                                                 757                                                 1,421.15                                        1,421.15                         14.26                                
21.0% 753                                               411                                                                 342                                                 753                                                 1,415.15                                        1,415.15                         14.18                                
22.0% 750                                               409                                                                 341                                                 750                                                 1,408.02                                        1,408.02                         14.12                                
23.0% 745                                               406                                                                 339                                                 745                                                 1,399.22                                        1,399.22                         14.04                                
24.0% 740                                               404                                                                 336                                                 740                                                 1,389.55                                        1,389.55                         13.94                                
25.0% 735                                               401                                                                 334                                                 735                                                 1,380.18                                        1,380.18                         13.85                                
26.0% 726                                               396                                                                 330                                                 726                                                 1,362.85                                        1,362.85                         13.72                                
27.0% 724                                               395                                                                 329                                                 724                                                 1,360.78                                        1,360.78                         13.62                                
28.0% 720                                               393                                                                 327                                                 720                                                 1,353.28                                        1,353.28                         13.57                                
29.0% 711                                               388                                                                 323                                                 711                                                 1,335.03                                        1,335.03                         13.44                                
30.0% 706                                               385                                                                 321                                                 706                                                 1,325.94                                        1,325.94                         13.30                                
31.0% 704                                               384                                                                 320                                                 704                                                 1,322.36                                        1,322.36                         13.24                                
32.0% 702                                               383                                                                 319                                                 702                                                 1,318.60                                        1,318.60                         13.20                                
33.0% 701                                               382                                                                 319                                                 701                                                 1,316.19                                        1,316.19                         13.17                                
34.0% 698                                               381                                                                 317                                                 698                                                 1,311.73                                        1,311.73                         13.14                                
35.0% 697                                               380                                                                 317                                                 697                                                 1,308.61                                        1,308.61                         13.10                                
36.0% 692                                               378                                                                 315                                                 692                                                 1,300.25                                        1,300.25                         13.04                                
37.0% 687                                               375                                                                 312                                                 687                                                 1,289.70                                        1,289.70                         12.95                                
38.0% 678                                               370                                                                 308                                                 678                                                 1,272.70                                        1,272.70                         12.81                                
39.0% 662                                               361                                                                 301                                                 662                                                 1,242.72                                        1,242.72                         12.58                                
40.0% 657                                               -                                                  -                                   6.21                                  
41.0% 653                                               -                                                  -                                   -                                    
42.0% 651                                               -                                                  -                                   -                                    
43.0% 648                                               -                                                  -                                   -                                    
44.0% 647                                               -                                                  -                                   -                                    
45.0% 643                                               -                                                  -                                   -                                    
46.0% 623                                               -                                                  -                                   -                                    
47.0% 616                                               -                                                  -                                   -                                    
48.0% 611                                               -                                                  -                                   -                                    
49.0% 608                                               -                                                  -                                   -                                    
50.0% 600                                               -                                                  -                                   -                                    
51.0% 597                                               -                                                  -                                   -                                    
52.0% 587                                               -                                                  -                                   -                                    
53.0% 577                                               -                                                  -                                   -                                    
54.0% 569                                               -                                                  -                                   -                                    
55.0% 557                                               -                                                  -                                   -                                    
56.0% 554                                               -                                                  -                                   -                                    
57.0% 552                                               -                                                  -                                   -                                    
58.0% 550                                               -                                                  -                                   -                                    
59.0% 542                                               -                                                  -                                   -                                    
60.0% 536                                               -                                                  -                                   -                                    
61.0% 527                                               -                                                  -                                   -                                    
62.0% 518                                               -                                                  -                                   -                                    
63.0% 511                                               -                                                  -                                   -                                    
64.0% 503                                               -                                                  -                                   -                                    
65.0% 499                                               -                                                  -                                   -                                    
66.0% 488                                               -                                                  -                                   -                                    
67.0% 470                                               -                                                  -                                   -                                    
68.0% 451                                               -                                                  -                                   -                                    
69.0% 445                                               -                                                  -                                   -                                    
70.0% 432                                               -                                                  -                                   -                                    
71.0% 427                                               -                                                  -                                   -                                    
72.0% 420                                               -                                                  -                                   -                                    
73.0% 411                                               -                                                  -                                   -                                    
74.0% 404                                               -                                                  -                                   -                                    
75.0% 399                                               -                                                  -                                   -                                    
76.0% 394                                               -                                                  -                                   -                                    
77.0% 387                                               -                                                  -                                   -                                    
78.0% 382                                               -                                                  -                                   -                                    
79.0% 364                                               -                                                  -                                   -                                    
80.0% 350                                               -                                                  -                                                  -                                                  -                                   -                                    
81.0% 344                                               -                                                  -                                                  -                                                  -                                   -                                    
82.0% 319                                               -                                                  -                                                  -                                                  -                                   -                                    
83.0% 312                                               -                                                  -                                                  -                                                  -                                   -                                    
84.0% 307                                               -                                                  -                                                  -                                                  -                                   -                                    
85.0% 299                                               -                                                  -                                                  -                                                  -                                   -                                    
86.0% 296                                               -                                                  -                                                  -                                                  -                                   -                                    
87.0% 276                                               -                                                  -                                                  -                                                  -                                   -                                    
88.0% 273                                               -                                                  -                                                  -                                                  -                                   -                                    
89.0% 272                                               -                                                  -                                                  -                                                  -                                   -                                    
90.0% 271                                               -                                                  -                                                  -                                   -                                    
91.0% 269                                               -                                                  -                                                  -                                   -                                    
92.0% 264                                               -                                                  -                                                  -                                   -                                    
93.0% 251                                               -                                                  -                                                  -                                   -                                    
94.0% 250                                               -                                                  -                                                  -                                   -                                    
95.0% 250                                               -                                                  -                                                  -                                   -                                    
96.0% 249                                               -                                                  -                                                  -                                   -                                    
97.0% 248                                               -                                                  -                                                  -                                   -                                    
98.0% 245                                               -                                                  -                                                  -                                   -                                    
99.0% 228                                               -                                                  -                                                  -                                   -                                    

100.0% 119                                               -                                                  -                                                  -                                   -                                    

Proposed - September - Gate No. 4 Proposed Releases
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Appendix I - Gate No. 4 Automation OPCC  



Prepared by: KJC Checked:  WJF

Gomez and Sullivan Engineers, D.P.C. Project No: 2179

Prepared for:

NYPA

 
OPINION OF PROBABLE CONSTRUCTION COST

2/1/2021

Project: Jarvis DO Enhancement Study

 

Estimate for:

Item Description Quantity Unit Unit Price Cost

10% EA $252,600.00 $25,260

1 LS $11,000 $11,000
1 LS $6,600 $6,600

10 DAY $3,100 $31,000
1 LS $60,000 $60,000
1 LS $11,000 $11,000
5 DAY $4,600 $23,000
5 DAY $6,000 $30,000

1 LS $35,000 $35,000
1 LS $15,000 $15,000

Tailrace Surveillance System (incl. alarm for gate opening) 1 LS $30,000 $30,000

Subtotal Direct Cost $277,860

Contingency Allowance (40%)2 $111,144

Total Direct Cost3 $389,000
Engineering, Administration, Permitting and Construction Management 50,000$         

Total OPCC $2021 $439,000

Notes:
1.  Contractor General Requirements taken as 10% of the remaining itemized costs totaled.
2.  Contingency Allowance taken as 40%.
3.  Rounded to the nearest $1,000.  
4.  Engineers OPCC is based on generally available databases (e.g. Means) and in-house pricing information for the local market. 
     Competitive bidding environments, unknown field conditions, and other local market factors may contritbute to variances in costs.
5. It is assumed the stoplogs upstream of the valve will be installed and the downstream gate valve will be opened to dewater the conduit.
6. Costs to install and remove the stoplogs are not included.

Crane (incl. operator)

Gate #4 Low Level Outlet - 60" Sluice Gate Valve Replacement/Automation

Contractor Gen. Requirements1

(mob/demob, on-site facilities, etc.)

Selective Concrete Demolition and Disposal
Remove and Dispose of Existing 60" Sluice Gate4 and Seal

New 60" Sluice Gate (gate only, includes delivery)⁵
New Flange/Gate Seal
Install New Gate and Gate Seal (incl. Welder, Firewatcher, EMT, 2 Divers) 
Dive Crew

Electrical Connections/Supply
SCADA and Control System Adjustments
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Appendix J – Gate No. 4 Automation Literature  
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Appendix K – DO Monitoring Equipment Literature  







TurnKey Systems
AUTOMATED WATER QUALITY MONITORING AND TELEMETRY SYSTEMS

E123 1017 



Our versatile Turnkey Systems provide an advanced way to measure parameters 
such as water level, quality, and velocity in real-time. These cost effective, complete 
solutions are custom designed to fit your site specifications, meet almost any 
compliance criteria, and protect the public.  It is also expandable; after being 
purchased and used, a new sensors can be integrated into it.

SPECIFICATIONS #E123

TurnKey Systems
BETTER DATA. BETTER DECISIONS.

Each system includes:

•	 Nema4X Enclosure

•	 Power Supply (Solar power standard, AC option available)

•	 Datalogger

•	 Telemetry 

Solar 
regulator

12 V/18 AH 
Sealed Lead-acid Battery

Storm 3 data 
logger with internal      
cellular modem

Each system is designed around our innovative 
Storm 3 data logger*. Designed with Wi-
Fi connection, the Storm 3 allows easy 
configuration and data collection using the 

browser-based graphical user interface (GUI), 
with all standard web browsers on PCs, 

Tablets, and smart phones. 

Real-time data collection will 
provide you with the versatility 
and access needed for proper 
data quality assurance and vital 
event trigger execution when 
required.

Storm 3 Data Logger



ysi.com/turnkeydcp

The YSI Storm Central cloud-hosted data solution 
collects data from the Storm data logger in real-time. 
Communicate through devices such as cell modems, 
GOES, and other transmitters. In addition, the Storm 
Central service is able to connect to your existing GOES 
stations, providing an immediate view of your data.

•	 View data in graphical and tabular form

•	 Alarm and alert system is customizable and allows 
remote monitoring 	of site

•	 Receive automated alerts via email, SMS text 
message or through color change of map icons

TurnKey Data Hosting Software

Programming, communication, and data retrieval between 
dataloggers and PC are all possible through Campbell 
Scientific Loggernet.

•	 View real-time data and configure your Campbell 
datalogger all on your PC or your iOS and Android 
devices.

•	 Create custom datalogger programs, display screens 
to view data

•	 Process data files and save data in formats that can be 
imported to third-party analysis packages.

Complete solutions are custom designed to fit your site specifications



Trust Xylem brand sensors to provide the reliable data you need to 
act quickly, work efficiently and reduce costs. Our systems also have 
the ability to integrate third-party sensors as required, to provide a 
complete monitoring solution for your site.

Contact your local sales representative or visit  ysi.com/systems for 
detailed sensor specifications, accessory options, and more. 

YSI applications specialist installing a 
TurnKey System

YSI Systems Specialist are happy 
to assist you with installation, 
commissioning, and maintenance of 
the entire system to ensure proper 
function and data acquisition/
transmission. We offer everything from 
annual checkouts and data monitoring 
verification to On-Site Maintenance 
and Management contracts to keep 
your data collection network running 
smoothly.

We know that longer intervals between 
maintenance and fewer failures equal 
significant savings in time and money. 
Every environment is unique. Talk with 
our hands-on applications specialists, 
who can assist you with your specific 
monitoring needs.

Installation & 
Maintenance

For further information, please contact:

Website: YSI.com/turnkeydcp
Email: ysi.systems@xyleminc.com
Phone: 877-392-9950 (U.S.) or  (+1) 727-565-2201

Compatible Sensors Include:

Water Quality

And More!

Wave & Tide

Water Level

Precipitation

Meteorological

Velocity & Flow

ysi.com/turnkeydcpSPECIFICATIONS #E123
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